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EXHIBIT D 



LID - Detail of Costs
PRELIMINARY Estimates as of: 1/10/2013

Assumed Costs
Construction Costs
- 139th Avenue $82,000
- 144th Avenue $20,000
- 147th Avenue $105,000
- 164th Avenue $290,000
- Contract PE During Construction $20,000
- COV Survey/CN Admin $50,000
Special Benefit Analysis (supportive studies)
- Appraiser
   - Study 1 $12,870
   - Study 2 $13,750
- Sound Study
   - Study 1 $3,720
   - Study 2 $9,000
- Other Technical Studies (traffic, other) $12,000
- Design Engineering
   - Engineering Contract $110,000
Administrative Costs
- Legal Counsel $10,000
- Guarantee Fund $80,000

Sub Total of BASE Costs $818,340

Finance / Interest Costs
- Finance Interest (total) 346,118$               

Total of BASE Costs and Finance Costs $1,164,458

General Notes:

- Individual Cost Estimates Per Location per City of Vancouver December 2012 (95% PE) cost estimate for ASM/SSM devices:
-          139th Avenue:  $82,000
-          144th Avenue: $20,000
-          147th Avenue:  $105,000
-          164th Avenue:  $290,000
-                       Total:  $497,000 P
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The purpose of this outline of project costs is to estimate the full cost that will be calculated upon establishment of an assessment 
roll and corresponding fee for the implementation of the proposed train horn quiet zone in East Vancouver.  A final "per-lot cost" 
and corresponding "LID Assessment" will be based on actual costs incurred and will be established and subject to a 
public hearing upon completion of hard construction activities.

Some Costs are estimates only and are subject to revision based on actual costs incurred and the conditions of the financial 
marketplace.

- Finance / Interest Costs:  This is a DRAFT figure.  Estimated at a 20-year repayment term at a 3.75% average coupon rate.  
Rates and terms subject to change based on market pricing.  Each parcel owner will be assessed a finance cost at the rate 
of interest and will be applied annually to the unpaid balance, assuming a 20-year amortization period if the "assessment" is not 
paid-in-full at origination.  If parcel owner pays off per-lot cost before 20 years, then their "finance" costs will be lower, in the 
same manner as a personal mortgage loan amortization schedule.

- ALL Costs are PRELIMINARY.  This is a rounded figure.  FINAL Costs to be included in LID Assessment will be actual Costs 
incurred for materials and labor and all indirect expenses outlined above.

- Special Benefit Analysis are those studies that may need to be updated or completed to support the LID method and 
preparation of final assessment roll.  Final costs to be included in LID Assessment will be actual costs incurred for labor and 
materials in preparation of the special studies.

- Guarantee Fund is established for the statutory purpose of guaranteeing the payment of the LID fund's local improvement 
warrants or other short terms obligations which are issued to pay for any local improvement order by the LID ordinance.  
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DATE:      March 13, 2013 
 
TO:       File 
 
FROM:     Matt Ransom, Project Development and Policy Manager 
 
RE: LID Cost Assessment Methodology 

 
 
The following information is submitted as documentation of the cost assessment methodology which 
underlies the basis for all LID assessments within the proposed Local Improvement District 
effectuating the East Vancouver Train Horn Quiet Zone. 
  
LID Statute Requirements 
 
The statute which sets the regulations for assessments is RCW35.44.   See a full description of 
relevant RCW 35.44 sections in Attachment A. 
 
LID Statute - Findings 
 
The City finds that the Project as a whole provides benefits to all of the property within the LID.  
The City shall levy and collect the special assessments for the improvements described in 
Attachment B on the basis of the special benefit of the improvements as a whole to the properties 
within the entire LID and/or on the basis of the benefit of each unit of the improvements to the 
properties specially benefited, as determined by the following calculation methodology: 

 
1) The City finds it is in the best interests of the City not to use the zone and termini assessment 

basis as described in RCW 35.44.030;   
 

2) As permitted by RCW 35.44.047, the assessment for the LID is based on special benefits that 
will be accrued to three tiers that are contoured based on distance and tied to decibel level 
noise reductions; 

 
3) 100% of the project costs will be assessed to the properties within the LID; and, 
 
4) The assessment methodology is: PROJECT COST / SUM (Tier 1 + (Tier 2 * 0.7) + (Tier 3 * 

0.3)).    The corresponding assessment tiers are more fully described in Attachment C.   
 
Cost Assessment Methodology 
 
Description:  special benefits will accrue to properties based on distance to the public street / 
railroad crossings and the decibel noise levels that will be reduced comparing ambient sound 
levels with and without the sounding of train horns (particularly at night).    
 

MEMORANDUM 

 
City Manager’s Office 
City of Vancouver 
P.O. Box 1995 
Vancouver, WA  98668-1995 
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Methodology:  Estimation of the decibel level noise reductions was based on field measurements, 
scientific study and observation.  The results of both are documented in two reports issued by 
Michael Minor & Associates in January 2005 and July 2012.  (Attachments D & E)  
 
Excerpt from: Railroad Horn Sound Study, Michael Minor & Associates (July 2012) 

Three different approaches were used to analyze the monitoring data collected for this study.  
The first examined the potential change in the maximum noise level (Lmax) at each of the 
measurement sites with the implementation the Quiet Zone.  The second approach compared 
the average nighttime noise levels with and without the train horns in order to determine how 
much overall benefit might be expected from the Quiet Zone.  Finally, the measured noise 
levels were used to calculate any additional noise attenuation due to topographical conditions 
and shielding from other structures, which in turn was used to optimize and verify the benefit 
zones. 

 
Specific Sound Reduction Findings 
 
The Sound Studies (Studies) assessed the net sound reduction benefits within the LID benefit area 
and determined the relative rates at which sound benefits would accrue.  Those benefits were 
described as decibel (dBA) reductions.  The Studies also developed a recommendation for a 
“Tiered” assessment methodoligy because the sound reduction benefits would diminish over 
distance and physical proximity to the train tracks.   Specifically, the dBA reduction benefits 
would be greater to those properties in close proximity to the railroad tracks/crossings and 
reduce as the parcels lose proximity to the tracks/crossings.    
 
The data shows that benefited residents in the project area will receive noise level reductions of 8 
to 18 dBA Lmax and average noise level reductions of up to 8 dBA Leq during nighttime hours.1  
The Studies also determined that due to ambient noise conditions and the directionality of the 
train horn blast contours, that the primary beneficiaries are to be found in Tier 1 and 2 
(proportionally speaking).   In Tier 3, the noise reductions begin to be counterbalanced with the 
ambient noise levels of SR-14 and PDX airport traffic.  Thus the costs of the LID assessment should 
be assigned to a greater percent to Tier 1 and Tier 2 compared to Tier 3. 
 
 
Excerpt from: Railroad Horn Sound Study, Michael Minor & Associates (July 2012) 

Based on the noise reduction information, three benefit zones were derived.  Items considered 
in generating the benefit zones included the absolute measured Lmax, Leq, the calculated 
reduction in the Lmax and Leq with the Quite Zone, the distance from the tracks, any physical 
shielding between the tracks and receiver and the proximity to SR-14.   

Based on the actual noise measurements, calculations and amount of attenuation from 
topography and structural shielding, the different Benefit Zone Tiers can be defined as 
follows: 

                                                 
1 Railroad Horn Sound Study; Michael Minor & Associates, July 2012 
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 Tier 1 Receivers:  Tier 1 receivers are Front-line receivers that are directly adjacent to the 
tracks.  These receivers will receive the most significant reduction in warning horn noise 
levels of greater than 15 to 20 dBA Lmax; however, they will continue to have a substantial 
noise impact from the locomotives and rail cars.  There are instances where the horn 
reduction may be less than 15 dB, and the residence is still in Tier 1 due to the overall 
noise reduction, for example see M10. 

 Tier 2 Receivers:  Tier 2 receivers are homes that have some level of shielding from the 
tracks, and therefore do not receive a substantial level of noise from the locomotives and 
rail cars.  These Tier 2 receivers will, however, have significant noise reductions in the level 
of warning horn noise of 8 to 15 dBA (or more).  These homes also will see a typical 
reduction in rail car noise during nighttime hours of 5 to 8 dB. 

 Tier 3 Receivers:  The Tier 3 receivers will receive some reduction in warning horn noise, 
less than 10 dBA Lmax.  In addition, these receivers will have a slight reduction of up to 3 to 
5 dBA in their overall noise levels. 

 
Recognizing that the noise reduction models are forecast in min/max ranges, the assessment 
formula establishes an assessment which aligns with the relative noise reduction ratios (comparing 
property tiers to Tier 1) given that the technical reports are reporting these relationships.   The 
recommended assessment methodology and formula is: 
 
PROJECT COST / SUM (Tier 1 + (Tier 2 * 0.7) + (Tier 3 * 0.3)) 
 
 
Preliminary Assessment: 
 
Utilizing the proposed methodology and assessment formula, the preliminary assessments (by Tier) 
are as follows: 
 
 
 Lump Sum /1 
Tier 1 $2,478 
Tier 2 $1,735 
Tier 3 $744 
Notes:   
1. Total lump sum repayment during interest free early repayment term (figures are rounded up to nearest dollar) 
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Attachment A 
 
35.44.010 
Assessment district — All property to be assessed — Basis. 

All property included within the limits of a local improvement district or utility local improvement district shall be considered to be 
the property specially benefited by the local improvement and shall be the property to be assessed to pay the cost and expense 
thereof or such part thereof as may be chargeable against the property specially benefited. The cost and expense shall be 
assessed upon all the property in accordance with the special benefits conferred thereon. 

35.44.020 
Assessment district — Cost items to be included. 

There shall be included in the cost and expense of every local improvement for assessment against the property in the district 
created to pay the same, or any part thereof: 
 
     (1) The cost of all of the construction or improvement authorized for the district including, but not limited to, that portion of the 
improvement within the street intersections; 
 
     (2) The estimated cost and expense of all engineering and surveying necessary for the improvement done under the supervision 
of the city or town engineer; 
 
     (3) The estimated cost and expense of ascertaining the ownership of the lots or parcels of land included in the assessment 
district; 
 
     (4) The estimated cost and expense of advertising, mailing, and publishing all necessary notices; 
 
     (5) The estimated cost and expense of accounting, clerical labor, and of books and blanks extended or used on the part of the 
city or town clerk and city or town treasurer in connection with the improvement; 
 
     (6) All cost of the acquisition of rights-of-way, property, easements, or other facilities or rights, including without limitation rights 
to use property, facilities, or other improvements appurtenant, related to, and/or useful in connection with the local improvement, 
whether by eminent domain, purchase, gift, payment of connection charges, capacity charges, or other similar charges or in any 
other manner; 
 
     (7) The cost for legal, financial, and appraisal services and any other expenses incurred by the city, town, or public corporation 
for the district or in the formation thereof, or by the city, town, or public corporation in connection with such construction or 
improvement and in the financing thereof, including the issuance of any bonds and the cost of providing for increases in the local 
improvement guaranty fund, or providing for a separate reserve fund or other security for the payment of principal of and 
interest on such bonds. 
 
     Any of the costs set forth in this section may be excluded from the cost and expense to be assessed against the property in such 
local improvement district and may be paid from any other moneys available therefor if the legislative body of the city or town so 
designates by ordinance at any time. 

35.44.030 
Assessment district — Zones. 

For the purpose of ascertaining the amount to be assessed against each separate lot, tract, parcel of land or other property 
therein, the local improvement district or utility local improvement district shall be divided into subdivisions or zones paralleling the 
margin of the street, avenue, lane, alley, boulevard, park drive, parkway, public place or public square to be improved, 
numbered respectively first, second, third, fourth, and fifth. 
 
     The first subdivision shall include all lands within the district lying between the street margins and lines drawn parallel therewith 
and thirty feet therefrom. 
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     The second subdivision shall include all lands within the district lying between lines drawn parallel with and thirty and sixty feet 
respectively from the street margins. 
 
     The third subdivision shall include all lands within the district lying between lines drawn parallel with and sixty and ninety feet 
respectively from the street margins. 
 
     The fourth subdivision shall include all lands, if any, within the district lying between lines drawn parallel with and ninety and 
one hundred twenty feet respectively from the street margins. 
 
     The fifth subdivision shall include all lands, if any, within the district lying between a line drawn parallel with and one hundred 
twenty feet from the street margin and the outer limit of the improvement district. 

35.44.047 
Other methods of computing assessments may be used. 

Notwithstanding the methods of assessment provided in RCW 35.44.030, 35.44.040 and 35.44.045, the city or town may use any 
other method or combination of methods to compute assessments which may be deemed to more fairly reflect the special benefits 
to the properties being assessed. The failure of the council to specifically recite in its ordinance ordering the improvement and 
creating the local improvement district that it will not use the zone and termini method of assessment shall not invalidate the use of 
any other method or methods of assessment.  
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1. Introduction 

This technical analysis was performed to develop a methodology and determine which 
residences would benefit from the reduction of railroad warning horns with the installation of 
quad-gated crossings. The residences are located near five at-grade crossings just south of 
Highway 14, between Columbia Way (SR 14, exit 3) and SE 164th Ave (SR 14, exit 8) in 
Vancouver, Washington.  Currently, the warning horns are sounded up to 40 times per day 
(or more) as trains pass through the five public at-grade crossings near the residential areas.   

1.1. Project Description 

Concerned citizens and the City of Vancouver are currently considering a Local 
Improvement District (LID) to provide funding that would be used to upgrade the at-grade 
crossings.  The new crossings would be equipped with a quad-gate system that would 
prevent vehicles from driving around the gates during train crossings.  With the new gates 
installed, the railroad locomotives would not be required to use the warning horns at each of 
the public crossings.  With quad-gate crossings, the warning horns would only be used 
during emergencies, such as to warn pedestrians that may be crossing or walking on the 
railroad tracks.   

The purpose of this study is to determine what residences would benefit from the reduced 
noise, and therefore should be included in the LID.  In order to arrive at a benefit area, a 
series of site visits, on-site noise monitoring and data analysis was performed.  In addition to 
the on-site noise monitoring, data from previous heavy rail related projects was also used 
where appropriate in this analysis.   

Michael Minor & Associates has worked on several heavy rail related projects, including the 
Burlington Northern – Santa Fe Railroad merger, The McCarver Street and Dock Street Rail 
corridor improvements in Tacoma Washington, a series of sound walls for Southern Pacific 
Railroad in Long Beach California, the Automated Horn System for the FRA, and several 
commuter rail projects, including all of the new Seattle Sounder Commuter Rail projects and 
several other commuter rail projects for CalTrans in the San Francisco area.  Having access 
to the data and analysis was useful for this analysis, as it provided several verifiable 
measured noise levels for train and warning horn operation.   
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2. Land Use 

Land use in the study area is almost entirely residential.  The western segment of the study 
area, near the SE Beach Drive and SE Chelsea Avenue Crossings, also includes some 
undeveloped or commercial lands located on the western edge of the study area.  In addition, 
Wintler Park is located along the Columbia River between the Beach Drive and Chelsea 
Avenue Crossings.  All remaining land use in this area is residential. 
 
The eastern end of the study area is also almost entirely residential.  There are several parcels 
of undeveloped lands near the eastern edge of the study area.  However, current construction 
in the area indicates that these parcels will also be developed for residential use in the near 
future.  Figure 1 is an overview of the project area, and Figures 2 and 3 provide more 
detailed aerial views of the study areas.  
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3. Acoustic Introduction 

Noise levels referred to in this report that are for the purpose of evaluating potential impacts 
are stated in terms of decibels on the A-scale (dBA).  Noise levels stated in terms of dBA 
approximate the response of the human ear by filtering out some of the noise in the low and 
high frequency ranges that the ear does not detect well.  The A-scale is used in most 
ordinances and standards and was also used for the analysis on this project.  

Four primary sound level descriptors were used in this analysis: Lmin, Lmax, Leq and Ldn.  The 
Lmin and Lmax are the minimum and maximum measured sound levels in a given period. The 
equivalent sound pressure level (Leq) is defined as the average noise level, on an energy 
basis, for a stated period of time (e.g., hourly).  The Ldn is a 24-hour equivalent continuous 
level in dBA, where 10 dB is added to nighttime noise levels from the hours of 10:00 p.m. to 
7:00 a.m.   

In summary, the noise level descriptors are defined as follows: 
 
Symbol Description 
Lmin The minimum noise level 
Lmax  The maximum noise level 
Leq The average noise level (energy basis) 
Ldn The 24-hour average noise level with a 10-dBA penalty added to nighttime (10 

p.m. to 7 a.m.) levels 
 
Noise levels decrease with distance from a noise source.  For each doubling of the distance 
(dd) from a point source (such as an engine), noise levels decrease by 6 dBA because of the 
geometric divergence of the sound waves.  Excess noise reduction (attenuation) can be 
provided by structures, vegetation, terrain and atmospheric effects and that block or absorb 
noise.  The Leq noise level from a line source (such as a highway or a long train) will 
decrease by approximately 3 dBA for each doubling of distance (3 dB/dd) because of 
geometric divergence alone.  However, the Lmax from individual noise sources, such as 
vehicles on a highway or the warning horn of a locomotive, will decrease by 6 dBA/dd.  
Therefore, the maximum noise levels (Lmax) decrease more rapidly with distance from the 
noise source than do the average noise levels (Leq).  
 
Subjectively, a 3-dBA change in sound level is barely perceptible to the average person.  
Changes of 5 dBA are perceptible to virtually everyone, and a 7 dBA change is normally 
perceived as a major change in the sound level.  A 10-dBA change in noise level is judged by 
most people to be approximately a twofold change in loudness (e.g., an increase from 50 
dBA to 60 dBA causes the loudness to double) and is considered a significant change in 
sound in many noise ordinances and regulations.  For more information on noise, and noise 
level descriptors, see the detailed introduction to acoustics given in Appendix B. 
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4. Method of Analysis 

Determining benefit zones for the LID was performed using locomotive warning horn noise 
levels measured in the project corridor coupled with previously measured warning horn noise 
levels from similar areas for verification and comparison.  Project staff also performed 
ambient noise level analysis with, and without, locomotive warning horns to serve as a 
baseline and assist in determining which residences would benefit from the modified at-grade 
railroad crossing. 
 

4.1. Benefit Criteria 

Based on the information given in the acoustical introduction section, the Federal Highway 
Administration (FHWA) traffic noise criteria, information from the U.S. Environmental 
Protection Agency (USEPA) and the Washington State traffic noise criteria, a benefit 
criterion was developed.  Most criteria require a 7 dBA reduction be achieved at one or more 
receivers, and that any receiver achieving a 5 dBA or greater noise reduction to be benefited.  
This is based on studies that show that changes of 5 dBA are perceptible to virtually 
everyone, and a 7 dBA change is normally perceived as a major change in the sound level.   

Therefore, for the purpose of this analysis and the LID, any residential location that would 
have a reduction in overall 24-hour averaged noise levels of more than 5 dBA, or a reduction 
in maximum noise levels of 7 dBA, was considered to receive a benefit from the quad-gate 
crossings.   

The two different reduction levels, one for overall maximum reduction and one for average 
daily reduction, was based on maximum noise levels decreasing more rapidly with distance 
from the noise source than average noise levels.  In addition, for those receivers located near 
the tracks, a clear benefit would be achieved by eliminating the warning horn noise, as it is 
by far the loudest noise source in the area, and exceeds locomotive noise by up to 24 dBA.  
However these locations may not see a clear reduction in overall noise because of the 
ambient noise from locomotives and rail car pass-bys. 

In contrast, for those receivers located near SR-14 the benefit from reduced warning horn 
noise levels are offset by the increased noise from traffic on the highway.  Those residences 
located directly adjacent to SR-14 are not likely to have any notable reduction in noise with 
the installation of the quad-gates because of the traffic noise.        

5. Noise Monitoring Program 

Extensive on-site noise monitoring was performed at seven sites in the study area. The 
monitoring was performed over several days at each of the nine sites in the study area.   
 

5.1. Noise Monitoring Methodology 

All noise measurements were taken in accordance with the American National Standards 
Institute (ANSI) procedures for community noise measurements.  The measurement locations 
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were at least 5 feet from any solid structure, which prevents acoustical reflections, and at a 
height of 5 feet off the ground as required by ANSI Standards.  The equipment used for noise 
monitoring included Bruel & Kjaer Type 2238 Sound Level Meters.  The sound level meters 
were calibrated prior to and after each measurement session using a Bruel & Kjaer Type 
4231 Sound Level Calibrator.  Complete system calibration of all sound level meters is 
performed on an annual basis by Bruel & Kjaer Instruments.  System calibration is traceable 
to the National Institute of Standards and Testing (NIST).  All noise measurement systems 
meet or exceed the requirements for an ANSI Type 1 noise measurement system. 
 
All noise monitoring was performed using detailed one-second Leq and Lmax noise level 
readings.  Performing noise level readings with one-second data allowed for clear delineation 
of warning horns and also provided a method to track the noise propagation into the nearby 
neighborhoods.  The one-second data was also reduced using software that provided typical 
hourly average noise levels, 24-hour averaged and Ldn noise levels, and one-second Lmax of 
typical train pass-bys.  This combination of data was used to determine which residents 
would benefit from quad-gate crossings and a reduction in warning horns.  
 
Table 1 provides a brief description of the noise monitoring locations.  Figures 4 and 5 show 
the noise monitoring locations and the project study areas on aerial photos. 

 

Table 1: Noise Monitoring Locations 
Mon # Location1 Date2 Hours3 Dist to Tracks4 Dist to Crossing5 

M1 Tidewater Condo, Bldg 5 3/22 – 3/25 66 130 1250 
M2 6400 Block Evergreen Hwy 3/22 – 3/25 67 740 670 
M3 6209 SE Beach Dr 11/1 – 11/3 48 100 552 
M4 6615 SE Riverside Ln 11/1 – 11/3 48 203 748 
M5 7209 SE Topper Ld 11/1 – 11/3 48 156 830 
M6 Steamboat Entrance 11/11 – 11/18 141 95 95 
M7 14601 SE Rivercrest Dr 11/16 – 11/20 85 702 863 
M8 14719 SE Rivershore Dr 11/11 – 11/20 189 127 127 
M9 16215 SE Rivershore Dr 11/11 – 11/15 99 264 159 

1. Locations shown on Figures 4 and 5 
2. Dates monitoring was performed, all 2004 data 
3. Number of hours monitored at each site 
4. Distance from sound level monitoring device to centerline of the railroad tracks 
5. Track Distance (parallel distance along the tracks) to the nearest at-grade crossing 

 
 
 
 



Tidewater Cove Condominiums
Approximate location from CAD
Includes Tidewater building number

4 5
6

7

Michael Minor & Associates
Sound.Vibration.Air
Portland, Oregon

Figure 4
Western Study Area Noise Monitoring Locations

SE Beach Dr and SE Chelsea Ave Crossings
Railroad Quiet Zone Sound Study

Noise Monitoring Sites M1 - M5
1.00 in

0 250 500 1000

Figured Scale 1 inch to 500 feet
(11 x 17 inch format)BNSF Railroad Track Location

SR-14

SR-14

B

a
s

NSF Tr ck

N F T
B S  racks

 C
h

Av
S

E
el

se
a 

e

SE B a h Dr
e c  

SE To
 r

 pper D

SE R ve i e r

 i rs d  D

Wintler Pk

Chelsea Ave CrossingBeach Dr Crossing

Site M3
6209 SE Beach Dr

Site M4
6615 SE Riverside Ln

Site M5
7209 SE Topper Ld

M2
6400 Block - Evergreen Hwy

M1
Tidewater Condos - Near Bldg-5



Michael Minor & Associates
Sound.Vibration.Air
Portland, Oregon

Figure 5
Eastern Study Area Noise Monitoring Locations

SE 139th Ave, SE 148th Ave and SE 164th Ave Crossings
Railroad Quiet Zone Sound Study

1.00 in

0 250 500 1000

Figured Scale 1 inch to 500 feet
(11 x 17 inch format)BNSF Railroad Track Location

Noise Monitoring Sites M6 - M9

F Tra ks

BNS
c

F s
BNS  Track

SR-14

SR-14

S
o  

E Riversh re Dr

SE Ri r ho  

 ve s
re Dr

SE
 

Av
13

9t
h 

e

SE Riverc e t Dr
r s  

E
1

4
h

S
 

6
t

 A
ve

 1
A

SE
64

th
 

ve

SE Evergreen Hwy

 

 w

SE Evergreen H y

164th Ave Crossing

SE 139th Ave Crossing
(Steamboat Community)

SE 148th Ave Crossing

M7
14601 SE Rivercrest Dr

M8
14719 SE Rivershore Dr
(next door)

M6
Steamboat Community
Near Main Gate

M9
16215 SE Rivershore Dr



11 
Final Railroad Quiet Zone Sound Study May 2005.doc May 3, 2005,  9:00 AM 
  

 

5.2. Noise Monitoring Results 

Noise sources in this area are dominated by aircraft at Portland International Airport (PDX), 
rail traffic on the BNSF tracks, traffic on SR-14 and arterial roads along with some ongoing 
residential construction activities, such as the new homes under construction along SE 
Rivershore Drive.  Table 2 provides a full summary of the measured noise levels for the 
seven sites.      
   

Table 2:  Noise Level Summary 
Typical Current Hourly Leq

2 

Monitoring Site 
Daytime Evening Nighttime Ldn

 2 Total Leq
3 Lmax

4 

M1: Western Study Area 68 65 64 74 63 108.3 
M2: Western Study Area 68 66 61 70 66 88.6 
M3: Western Study Area 67 70 66 75 70 108.6 
M4: Western Study Area 60 62 59 68 63 102.8 
M5: Western Study Area 64 67 63 72 67 105.6 
M6: Eastern Study Area 70 73 69 79 73 109.1 
M7: Eastern Study Area 63 62 60 68 62 90.2 
M8: Eastern Study Area 71 73 71 80 74 110.4 
M9: Eastern Study Area 62 64 61 71 64 102.6 

1. Daytime is defined as 7:00 a.m. to 7:00 p.m., evening is defined as 7:00 p.m. to 10:00 p.m. and 
nighttime is defined as 10:00 p.m. to 7:00 a.m. 

2. The Ldn is a 24-hour equivalent continuous level in dBA where 10 dB is added to nighttime noise levels 
from the hours of 10:00 p.m. to 7:00 a.m. 

3. The total Leq is an energy average over the entire measurement period 
4. Maximum sound level recorded over the entire measurement period 

 
 
Maximum noise levels ranged from 90 to 110 dBA and are primarily due to train horns, 
aircraft at PDX and heavy-truck compression breaks on SR-14.  Daytime noise levels in the 
study areas ranged from 60 to 71 dBA Leq with the lowest noise levels occurring north of the 
railroad tracks.  Nighttime noise ranged from 59 to 71 dBA Leq, which supports the fact that 
there is significant rail activity between the hours of 10:00 p.m. and 7:00 a.m.  The highest 
noise levels were measured at receivers located along SE Beach Drive, SE Topper Lane, SE 
Rivershore Drive, at the Tidewater Condominiums and at the entrance to the Steamboat 
community.  The train horn was clearly audible south of SR-14 within 1500 feet of the at-
grade crossings.  Although the train horn is also audible north of SR-14, the level of the horn 
noise is generally equal or less than the SR-14 ambient traffic noise for most receivers 
located near SR-14. 
 
In general, noise levels in this area are considered extremely high for a residential area.  The 
calculated Ldn noise levels all ranged from 68 to 75 dBA.  Typically, residential development 
is discouraged for areas with Ldn noise level greater than 65 to 70 dBA.  Figure 6 is a typical 
land use compatibly graph that shows acceptable land use depending on the existing Ldn noise 
level. 



12 
Final Railroad Quiet Zone Sound Study May 2005.doc May 3, 2005,  9:00 AM 
  

 

Day Night Equivalent Level (Ldn), dBA

40 50 60 70 80

Rural area with no
major roads nearby 

Quiet suburban
residential neighborhood,
not close to major roads,

little nighttime activity

Typical quiet
suburban residential

area

Residential area with
some traffic nearby.

Typical of many
residential areas

Relatively noisy
residential area.  Usually
a major road or airport is

nearby.  Considered
normally acceptable for

residential land use.
Noisy residential area.

Close to a major freeway,
close to the end of an

airport runway.

Generally considered
unacceptable for

residential use.  Strongly
affected by major

transportation source.

Very noisy area.
Unusual except in
rare circumstances

Source:  FTA, April 1995

 
Figure 6:  Land Use Compatibly based on Measured Ldn Noise Level 
  

6. Warning Horn Noise Levels 

Warning horns on locomotives are very directional, that is to say, the horns direct the noise 
forward, away from the locomotive toward the front of the train.  This results in an elliptical, 
or egg-shaped, noise transmission pattern.  Part of this study was to determine the width and 
length of the elliptical pattern, with the most important part being the north-south width of 
the ellipse.  This was performed using data from the four noise monitoring locations that are 
north and south of the tracks, M2, M4, M7 and M9.  These locations were strategically 
selected to achieve that purpose.  Noise monitoring Site M2 is 740 feet north of the tracks on 
SR-14, monitoring site M4 is 203 feet north of the tracks and lies directly between the Beach 
Drive and Chelsea Avenue crossing in the western study area.  Monitoring site M7 is 702 
feet north of the tracks between the 139th Avenue and 148th Avenue crossings, and M9 is 264 
feet south and 159 feet west of the 164th Avenue crossing.  These four locations were used to 
develop the north south propagation pattern for the LID benefit contour. 

6.1. Modeling Warning Horn Noise Levels 

Maximum noise levels from locomotive warning horns generally range from 104 to 108 dBA 
Lmax at 100 feet.  Assuming the typical maximum sound levels of 104 and 108 dBA, typical 
maximum horn noise levels were calculated to a distance of 2000 feet from the source and 
plotted on a graph.  The calculations assume the noise from the horn would reduce at the 
nominal rate of 6 dBA per doubling of distance.  For example, a 108 dBA sound level at 100 
feet would reduce by 6 dBA to 102 dBA at twice the distance (200 feet). The resulting plot is 
shown in Figure 7.     
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The validated calculated warning horn noise levels are used to project the LID contours 
given in the next section.  
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Figure 7:  Horn Noise Levels versus Distance from Source 
 
In order to verify the measured noise levels, several verifiable train horn noise level readings 
were extracted from the 1-second data at each of the monitoring locations.  The data was 
simplified, and Table 3 provides the maximum and typical average measured noise level at 
each of the monitoring sites.  Table 3 also provides a comparison of the measured noise 
levels with the calculated noise level reduction from Figure 7.  The comparison is based on 
the distance that each of the sites is from the nearest centerline of the railroad tracks given in 
Table 1.  The maximum and average noise levels are all within 3 dBA of the measured noise 
levels, which provide validation that the calculated and measured noise levels are correct. 
 
In addition to verifying the methods of analysis, we also reviewed the level of warning horn 
activity based on the number of train pass-bys in the study areas.  Based on the number of 
trains and location of the crossing, the measured sound levels and warning horn use appears 
to be normal.  Residents that have been in the area for several years may have seen an 
increase in the level of warning horn use.  The increase in horns would be due several 
factors, including an increase in train traffic and encroachment of residential use in close 
proximity to the railroad tracks.     
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Table 3: Measured vs Calculated Noise Levels for Locomotive Warning Horns 
  Measured Levels3 Calculated Levels4 Difference5 

Mon #1 Dist to 
Tracks2 Maximum Average Maximum Average Maximum Average 

M1 130 108 103 106 102 -2 -1 
M2 740 89 84 90 86 1 2 
M3 100 108 104 108 104 0 0 
M4 203 103 99 102 98 -1 -1 
M5 156 106 101 104 100 -1 -1 
M6 95 109 106 108 104 -1 -2 
M7 702 90 88 91 87 1 0 
M8 127 108 105 106 102 -2 -3 
M9 264 103 96 100 96 -3 0 
1. Monitoring locations are shown on Figures 4 and 5 
2. Distance to tracks from monitoring site 
3. Representative measured noise levels from several verifiable locomotive horns 
4. Calculated warning horn noise levels based on a maximum typical level of 108 dBA at 100 ft 
5. Difference, calculated minus measured noise levels for validation 

 
 

7. Warning Horn Noise Level Contours 

It was clear from the beginning that residences located close to the railroad tracks, such as 
residences south of the tracks and many residences just north of the tracks, would benefit 
from installation of the double gated crossing.  The real purpose of this study was to 
determine how far north from the tracks a clear benefit would be achieved and whether or not 
that benefit would extend across Highway 14.  Therefore, part of this study would include 
determining the traffic noise levels for residences located near Highway 14, and examining 
the area for traffic noise walls or other topographical features that may result in a reduction 
in the overall traffic noise levels. 

Traffic noise levels were determined using data from monitoring sites M2 and M7.  All 
verifiable train related horn and locomotive noise was removed from the 1-second data and 
the remaining data was extrapolated to provide typical noise levels for residences living close 
to SR-14 on the south side of the highway.  Site M2 was located with a direct line-of-sight to 
SR-14, and provided a clear reading of noise from SR-14.  Site M7 has a near direct line-of-
sight to the highway between two homes.  Using data from these two sites it was possible to 
perform an approximation of the traffic noise on the north side of SR-14 for different 
locations along the project study area.  The analysis projected peak-hour noise levels of 66 to 
72 dBA Leq at M2 and 61 to 67 dBA Leq at M7.  Maximum noise levels of 80 to 90 dBA Lmax 

were recorded at both monitoring sites; however, noise levels did not exceed 91 dBA at 
either site.  During nighttime hours, noise levels in the area are projected to reduce to the mid 
50’s to lower 60’s decibel range.  Daily average noise levels are projected to range from 60 
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to 68 dBA Leq.  These projected noise levels agree with typical measured noise levels from 
major highways in Washington and Oregon. 

Using the projected traffic data receivers within 100 to 150 feet of the highway, and no 
protection from noise barriers, hourly averaged noise would be expected to range from 74 to 
69 dBA Leq, with maximum noise levels from heavy trucks of 78 to 80 dBA Lmax.  With the 
exception of the western end of the project corridor, the closest residences on the north side 
of SR-14 are 1100 to 1400 feet from the railroad tracks and are not protected with noise 
walls.  Therefore, based on the high existing noise levels, it is unlikely that residences north 
of SR-14 would benefit from the quad-gate crossings.  In addition, for residences located 
south of and adjacent to SR-14, the higher ambient noise from the traffic will make any noise 
reduction from the gates negligible.  Therefore only those residences with shielding from the 
traffic noise of SR-14 would gain any benefit in overall noise reduction associated with the 
quad-gate system.   

Figures 8 and 9 provide the noise level contours for the two study areas.  Contours were 
generated from 110 dBA near the tracks to the typical maximum contour of 90 dBA Lmax at 
approximately 750 feet from the tracks.  Figure 8 is for the western study area, and Figure 9 
is for the eastern study area.  Note also that the figures are not scaled the same as other 
figures due to the size of the contours.     
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8. Quiet Zone Potential Noise Reduction 

This section provides the potential reduction due to the installation of the quad-gated 
crossings in the project areas.  The noise reduction was projected using the maximum 
measured noise levels for warning horns and the average nominal maximum noise level for 
those times when trains were not present in the area.  This analysis was performed by 
selecting typical nighttime hours between 12:00 midnight and 6:00 a.m. and excluding only 
the maximum horn blast for each train pass-by at the nine noise monitoring locations.   

The analysis was performed inside the Bruel & Kjaer Type 7820 noise level analysis 
software package.  This software allows the user to exclude the horn blast and will 
automatically perform noise level calculations that provide noise levels for the area with and 
without the excluded horn blasts.  This data was summarized and is given in Table 4. 

Table 3: Warning Horn Noise Level Reduction Comparison 
Lmax  Noise Level Comparison1 Leq Noise Level Comparison2 Mon 

Site # W/Horn WO/Horn Reduction W/Horn WO/Horn Reduction 
M1 102.7 81.9 20.8 83.8 60.5 23.3 
M23 -- -- -- -- -- -- 
M3 105.9 83.4 22.5 84.4 60.7 23.7 
M4 97.5 76.1 21.4 75.3 50.9 24.4 
M5 103.6 82.4 21.2 83.5 60.1 23.4 
M6 107.8 92.0 15.8 89.0 67.0 22.0 
M7 87.0 80.5 6.5 71.6 58 13.6 
M8 110.4 89.8 20.6 90.7 64.8 25.9 
M9 97.6 79.0 18.6 79.3 50.6 28.7 

Notes: 
1. Noise level measurement and reductions based on the maximum 1-second noise level between 

12:00 midnight and 6:00 a.m. 
2. Noise level measurement and reductions based on the Leq noise level between the hours of 12:00 

midnight and 6:00 a.m. 
3. The train warning horn and pass-bys could not be clearly extracted for measurements at this location 

due to noise from SR-14 
          

The data shows that residents in the project area will receive maximum noise level reductions 
of up to 22.5 dBA Lmax and average noise level reductions of up to 28.7 dBA Leq during 
nighttime hours.  Note that receiver M2 will receive no benefit from the quad-gate crossing 
as the noise at this location is dominated by traffic on SR-14; in fact, horn noise was not 
clearly discernable on the noise level graphs at this location.  In addition, locations directly 
adjacent to the tracks at a crossing, such as site M6, may not have the same level of noise 
reduction due to noise from the passing locomotive and box cars, which typically can 
produce noise levels of up to 90 dBA Lmax.  It should also be noted that virtually all sites, 
except those close to SR-14, will receive significant overall average Leq noise reductions of 
over 22 dBA. 
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Based on the noise reduction information, three benefit zones were derived.  Items 
considered in generating the benefit zones included distance from the tracks, shielding 
between the tracks and receiver, proximity to SR-14, maximum noise reduction and overall 
averaged hourly and daily noise reductions.   

In general, the different Benefit Zone Tiers can be defined as follows: 

• Tier 1 Receivers:  Tier 1 receivers are Front-line receivers that are directly adjacent 
to the tracks.  These receivers will receive the most significant reduction in warning 
horn noise levels of greater than 20 dBA Lmax; however, they will continue to have a 
substantial noise impact from the locomotives and rail cars. 

• Tier 2 Receivers:  Tier 2 receivers are homes that have some level of shielding from 
the tracks, and therefore do not receive a substantial level of noise from the 
locomotives and rail cars.  These Tier 2 receivers will, however, have significant 
noise reductions in the level of warning horn noise of 15 to 20 dBA (or more). 

• Tier 3 Receivers:  The Tier 3 receivers will receive some reduction in warning horn 
noise, but it will likely be below 10 to 15 dBA Lmax.  In addition, these receivers will 
have a slight reduction of up to 5 to 7 dBA in their overall noise levels. 

Figures 10 and 11 provide a drawing of the benefit zones based on these factors.  Note that in 
some cases, there is no differentiation between the zones, such as along Riverside Drive, 
west of State Street.  This occurs because of the combination of the close proximity of SR-14 
to the north and lack of shielding between many receiver locations and the tracks to the 
south. 
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9. Conclusions and Recommendations 

In general, Ldn noise levels in the project corridor are projected to remain within 3 dBA of the 
existing levels at all locations.  This is because the noise from the locomotives and rail cars, 
aircraft at PDX and SR-14 will continue to dominate the baseline noise levels throughout the 
corridor.  Removal of the horn noise will, however, remove a significant short-term noise 
source from the area and most likely make it easier for many residents to sleep during 
nighttime hours.     

For maximum noise levels associated with the warning horns, noise reductions for receivers 
close to the tracks will be the most noticeable.  However residences located up to 800 feet 
away will experience a reduction of 3 to 5 dBA over existing maximums. In general, all 
receivers more than 100 to 150 feet south of SR-14 are projected to have reduced average 
noise levels of 3 to 7 dBA and a reduction in maximum noise levels of 7 to 25 dBA over the 
current conditions.  The 25 dBA reduction would only occur at residences located within 100 
feet of the tracks at a location where the warning horn is sounded on a regular basis. 

Using the benefit derived from the technical analysis, a potential split of the overall cost of 
installing and maintaining the quad-gated crossings was derived.  Tiers 1 and 2 would be the 
clear benefactors with noise reduction from the warning horns of 20 dBA Lmax or more.  The 
receivers in Tier 3, while receiving a benefit from the new crossing, would not be as likely to 
notice a significant reduction in noise.  Based on these factors, and the bulleted list at the end 
of Section 8, a cost split for the project was derived.  Tier 1, with the most benefit, should be 
responsible for 50% of the overall cost; Tier 2, with a significant noise reduction would be 
responsible for 40% of the overall cost; and Tier 3, with a minimal, but noticeable benefit 
should be responsible for 10% of the overall cost.  We based this 50/40/10 split on many 
factors, including the high overall ambient noise levels in the area, perceived loudness of the 
train horn, and noise reduction that would occur with the installation of the quad-gated 
system. 

As stated in Section 5.2, noise levels in these areas are higher than what would normally be 
considered acceptable for residential areas.  Any reduction in noise will increase the overall 
livability of the area and make outdoor activities more enjoyable.  It is our recommendation 
that the citizens seriously consider implementing the quad-gated system to help reduce 
overall noise levels in the area.   
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Finally, for receivers located directly adjacent to SR-14, the elimination or reduction of 
warning horns is not likely to result in a notable reduction in the overall or maximum noise 
levels.  Residences adjacent to SR-14 currently have truck pass-by noise levels that are on 
par with, or greater than, the maximum noise level from the train warning horns.  Also, 
because the noise from SR-14 is constant, it tends to mask the noise from the warning horns, 
making them less disturbing.  It is unlikely that residences directly adjacent to SR-14 would 
benefit from the elimination or reduction of the railroad warning horns. 

Based on the measured noise levels, there appears to be three distinct areas of benefit: 

1. Receivers directly adjacent to the tracks (within 100 to 150 feet with no shielding) 
would have the most significant reduction in maximum noise levels.  Overall noise 
levels (such as the 24-hour Ldn or hourly Leq noise level metrics) are not projected to 
be reduced substantially due to the remaining noise of the locomotives and freight 
cars. 

2. Receivers located between 150 and 500 feet from the tracks are predicted to have a 
noticeable reduction in overall noise levels, as well as a noticeable reduction in the 
maximum noise levels.  This group of residences would include homes that are 
close to the tracks, but have some shielding from other structures that are between 
the tracks and the residence. 

3. Receivers located outside 500 feet will have a definite benefit if they are located 
south of the tracks, away from SR-14.  For homes north of the tracks, the level of 
benefit will depend on the homes location relative to SR-14.  Most residences 
located between 500 and 700 feet will benefit from the quad-gate system with a 
reduction of overall noise levels of 4 to 6 dBA and a slight reduction in maximum 
noise levels of 5 dBA Lmax or more.  However, for those residences located directly 
adjacent to SR-14 (or within 100 feet with no shielding), the elimination or 
reduction of warning horns is not likely to result in a noticeable reduction in the 
overall or maximum noise levels.       

 

 

 



 
Final Railroad Quiet Zone Sound Study May 2005.doc May 3, 2005,  9:00 AM 
  

 

Appendix A 

Bibliography 

Beranek, Leo L.  Noise and Vibration Control, Revised Edition.  Cambridge,  MA:  Institute 
of Noise Control Engineering,  1988.  
 
Broch, Professor James Trampe.  Mechanical Vibration and Shock Measurements, Third 
Edition.  Brule & Kjaer Instruments.  Narum, Denmark  1984 
 
Harris, Cyril M.  Handbook of Noise Control.  2nd ed.  McGraw Hill Book Company. 1979. 
 
U.S. Department of Commerce.  Design Guide for Reducing Transportation Noise In and 
Around Buildings.  U.S. National Engineering Lab,  Washington D.C. 
 
U.S. Department of Commerce.  Handbook of Rail Noise and Vibration Control.  
Washington, D.C. 
 
U.S. Department of Transportation.  Guidance Material for the Preparation of 
Environmental Documents,  FHWA Technical Advisory T6640.8A.  Federal Highway 
Administration,  Washington,  D.C.  1987. 
 
U.S. Department of Transportation.  Guidelines for Assessing the Environmental Impact of 
Public Mass Transportation Project, Notebook 4.  Washington D.C. 
 
U.S. Department of Transportation.  Highway Construction Noise:  Measurement, Prediction 
and Mitigation.  Federal Highway Administration,  Washington,  D.C.  1977. 
 
Wyle Laboratories.  Assessment of Noise Environments around Railroad Operations.  The 
Association of American Railroads, July 1973. 



 
Final Railroad Quiet Zone Sound Study May 2005.doc May 3, 2005,  9:00 AM 
  

 

Appendix B 

Introduction to Acoustics 

Sound is defined as any pressure variation that the human ear can detect, from 
barely perceptible sounds to sound levels that can cause hearing damage.  The 
magnitude of the variations of the air pressure from the static (normal ambient) air 
pressure is a measure of the sound level.  The number of cyclic pressure variations 
per second is the frequency of sound.  When sounds are unpleasant, unwanted, or 
disturbingly loud, we tend to classify them as noise.   
 
Compared with the static air pressure, the audible sound pressure variations range 
from the threshold of hearing ⎯ a very small 20 µPa (20 x 10-6 Pascal) ⎯ to 100 Pa, 
a level so loud it is referred to as the threshold of pain.  Because the ratio between 
these numbers is more than a million to one, using Pascal to describe sound levels 
can be awkward.  The "dB" measurement is a logarithmic conversion of air pressure 
level variations from Pascal to a unit of measure with a more convenient numbering 
system.  This conversion not only allows for a more convenient scale, but is also a 
more accurate representation of how the human ear reacts to variations in air 
pressure.  Measurements made using the decibel scale will be denoted dB. 
 
The smallest noise level change that can be detected by the human ear is 
approximately 3 dB.  A doubling in the static air pressure amounts to a change of 6 
dB, and an increase of 10 dB is roughly equivalent to a doubling in the perceived 
sound level.  Under free-field conditions, where there are no reflections or additional 
attenuation, sound is known to decrease at a rate of 6 dB for each doubling of 
distance.  This is commonly known as the inverse square law.  For example, a 
sound level of 70 dB at a distance of 100 feet would decrease to 64 dB at 200 feet, 
or 58 dB at 400 feet.  The mathematical definition of sound pressure level in dB is 
listed below. 
 

• Lp (sound pressure level).  The sound pressure in dB is 20 times the log of 
the ratio of the measured pressure, p, to the static pressure, po, where po is 
20 µPa 

 LP = 20Log10 ⎝⎜
⎛

⎠⎟
⎞p

p0
 dB  re 20 µPa    

In acoustic measurements where the primary concern is the effect on humans, the 
sound readings are sometimes compensated by an "A"-weighted filter.  The A-
weighted filter accounts for people's limited hearing response in the upper and lower 
frequency bands.  Sound pressure level measurements made using the A-weighted 
filter are denoted dBA.  For short-term and impulsive noises, such as surface 
blasting, a C-weighted filter is normally used.  The C-weighted filter helps to account 
for the short time period and frequency of impulsive noises. 
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General Measurement Descriptors 
 

• LpA (A-weighted sound pressure level).  The sound pressure in dB is 20 times the 
log of the ratio of the measured A-weighted pressure, p, to the static pressure, po, 
where po is 20 µPa. 

 LPA = 20Log10 ⎝
⎜
⎛

⎠
⎟
⎞pA

p0
 dBA  re 20uPa 

• Leq (equivalent continuous sound level).  The constant sound level in dBA that, 
lasting for a time "T," would have produced the same energy in the same 

 time period "T" as an actual A-weighted noise event. 

Leq = 10Log10 
1
T ∫T0⎝⎜

⎛
⎠⎟
⎞p(t)

po

2dt 

• MaxP (maximum A-weighted sound level).  The greatest continuous sound level, in 
dBA, measured during the preset measurement period. 

 
• MaxL (maximum A-weighted RMS sound level).  The greatest RMS (root-mean 

square) sound level, in dBA, measured during the preset measurement period. 
 
Community Noise Level Descriptors 
 
The following sound level descriptors are commonly used in community noise 
measurements: 
 

• Ldn (day-night average sound level).  A 24-hour equivalent continuous level in dBA 
where 10 dB is added to nighttime noise levels from the hours of 10:00 p.m. to 7:00 
a.m. 

 
• CNEL (community noise equivalent level).  A 24-hour equivalent continuous level 

in dBA where 5 dBA is added to evening noise levels from 7:00 p.m. to 10:00 p.m. 
and 10 dBA is added to nighttime noise levels from 10:00 p.m. to 7:00 a.m. 

 
• SEL (sound exposure level).  That constant level in dBA that, lasting for 1 second, 

has the same amount of acoustic energy as a given A-weighted noise event lasting for 
a period of time T.  This measurement is most commonly used for airport noise. 
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Statistical Noise Level Descriptors 
 
Public response to sound depends greatly upon the range that the sound varies in a 
given environment.  For example, people generally find a moderately high, constant 
sound level more tolerable than a quiet background level interrupted by high-level 
noise intrusions.  In light of this subjective response, it is often useful to look at a 
statistical distribution of sound levels over a given time period.  Such distributions 
identify the sound level exceeded and the percentage of time exceeded; therefore, it 
allows for a more complete description of the range of sound levels during the given 
measurement period. 
 
The sound level descriptor Lxx is defined as the sound level exceeded XX percent of 
the time.  Some of the more common versions of this descriptor and their 
corresponding definitions are listed below: 
 

• L01 The sound level is exceeded 1 percent of the time. This is a measure 
of the loudest sound levels during the measurement period.  Example:  
During a 1-hour measurement, an L01 of 95 dBA means the sound level was 
at or above 95 dBA for 36 seconds. 

 
• L10 The sound level is exceeded 10 percent of the time.  This is a measure 

of the louder sound levels during the measurement period.  Example:  During 
a 1-hour measurement, an L10 of 85 dBA means the sound level was at or 
above 85 dBA for 6 minutes. 

 
• L50 The sound level is exceeded 50 percent of the time.  This level 

corresponds to the median sound level.  Example:  During a 1-hour 
measurement, an L50 of 67 dBA means the sound level was at or above 67 
dBA for 30 minutes.  

 
• L90 The sound level is exceeded 90 percent of the time.  This is a measure 

of the nominal background level.  Example:  During a 1-hour measurement, 
an L90 of 50 dBA means the sound level was at or above 50 dBA for 54 
minutes. 

 
• L99 The sound level is exceeded 99 percent of the time.  This is the 

quietest or minimum level during the measurement period.  Example:  During 
a 1-hour measurement, an L99 of 42 dBA means the sound level was at or 
above 42 dBA for 59 minutes and 24 seconds. 

 
Other commonly used LXX values include L2.5, L8.3, and L25.  These correspond to the 
5-, 10-, and 15-minute time levels for a 1-hour measurement period, respectively. 
 
Two figures are included as sound level reference material.  Figure B1 is a land use 
compatibility chart based on the 24-hour Ldn noise level.  Charts like this are 
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commonly used to establish a land use acceptability rating depending on noise 
levels.  Figure B2 contains some common noise sources, their sound level in dBA, 
and the usual public response. 
 

 
LAND USE COMPATIBILITY FOR

COMMUNITY NOISE ENVIRONMENTS

TRANSIENTLODGING-
MOTELS,HOTELS

SCHOOLS, LIBRARIES,
CHURCHES, HOSPITALS,
NURSING HOMES

RESIDENTIAL

AUDITORIUMS, CONCERT
HALLS, AMPHITHEATERS

SPORTS ARENA, OUTDOOR
SPECTATORSPORTS

PLAYGROUNDS,
NEIGHBORHOOD PARKS

GOLF COURSES, RIDING
STABLES, WATERRECREATION,
CEMETERIES
OFFICE BUILDINGS, BUSINESS
COMMERCIAL AND
PROFESSIONAL

INDUSTRIAL, MANUFACTURING
UTILITIES, AGRICULTURE

INTERPRETATION
NORMALLYACCEPTABLE
SPECIFIED LAND USEISSATISFACTORY, BASED UPON THEASSUMPTION THAT ANY
BUILDINGSINVOLVED ARE OFNORMAL CONVENTIONAL CONSTRUCTION, WITHOUT
ANYSPECIAL NOISEINSULATION REQUIREMENTS.

CONDITIONALLYACCEPTABLE
NEWCONSTRUCTION ORDEVELOPMENT SHOULD BEUNDERTAKEN ONLYAFTERA
DETAILED ANALYSISOFTHENOISEREDUCTION REQUIREMENTSISMADEAND NEEDED
NOISEINSULATION FEATURESINCLUDED IN THE DESIGN.

NORMALLYUNACCEPTABLE
NEWCONSTRUCTION ORDEVELOPMENT SHOULD BEDISCOURAGED. IFNEW
CONSTRUCTION ORDEVELOPMENT DOESPROCEED, A DETAILED ANALYSISOFTHE
NOISEREDUCTION REQUIREMENTSMUST BE MADEAND NEEDED NOISEINSULATION
FEATURESINCLUDED IN THE DESIGN.

CLEARLYUNACCEPTABLE
NEWCONSTRUCTION ORDEVELOPMENT CLEARLYSHOULD NOT BE UNDERTAKEN.

SOURCE: STATEOFCALIFORNIA GENERAL PLAN GUIDELINES, JUNE1987
CITYOFDAVIS, CALIFORNIA GENERAL PLAN (NOISEELEMENT)  

Figure B1
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1. Introduction 

This technical analysis was performed to examine and refine the three tiers previously 
developed as part the proposed railroad Quite Zone under consideration for the at-grade 
railroad crossings between SE 139th Avenue (Steamboat Crossing) and SE 164th Avenue.  To 
help facilitate and refine the benefit zones and tiers previously developed, noise monitoring 
was performed at 13 additional sites to supplement measurements taken in November 2004.  
Because the primary concern is noise from freight train horns, and the Federal Railroad 
Administration (FRA) regulations for freight train horns have not materially changed since 
2004, the 8 year difference in measurement periods does not vary the results of this study.  In 
fact, this study confirms that the noise levels produced by the train mounted horns in this 
area, along with the frequency of pass-bys, have remained fairly constant over the last 8 
years. 

Included in this report is a project description, summary of the results of the previous noise 
study and a general introduction to noise.  The results from the November 2004 
measurements have been refined, and they are included in this study along with a comparison 
to the current measurements and updated recommendations.  Tables and graphs of the all 
measurement data are included to aid in the understanding of the results and 
recommendations.  Detailed data sets of the noise measurements are also included in the 
appendices. 

1.1. Project Description 

Concerned citizens and the City of Vancouver are currently considering a Local Improvement 

District (LID) to provide funding that would be used to upgrade the at-grade crossings 
between SE 139th Avenue (Steamboat Crossing) and SE 164th Avenue.  The new crossings 
would be modified to qualify for a FRA Quiet Zone.  In a railroad Quiet Zone the train 
mounted horns would only be activated by the conductor in the case of an emergency or to 
warn pedestrians or vehicles near the tracks.  The flashing warning lights and warning bells 
at all gated crossings would continue to sound during at-grade train crossings.  Currently, the 
train mounted horns are sounded 30 to 40 times daily, throughout all hours of the day and 
night.    

The purpose of this noise study is to take additional noise measurements, review and refine 
the results of the previous study, and provide the City of Vancouver with updated 
recommendations that will assist in determining which residences would benefit from the 
Quiet Zone and should be included in the LID.  This study is also tasked with reviewing the 
current tier levels, verifying benefit zones, and make recommendations for revising the tiers 
based on the additional noise measurements.   

Michael Minor & Associates has worked on several heavy rail related projects, including the 
Burlington Northern – Santa Fe Railroad merger, The McCarver Street and Dock Street Rail 
corridor improvements in Tacoma Washington, a series of sound walls for Southern Pacific 
Railroad in Long Beach California, the Automated Horn System for the FRA, and several 
commuter rail projects, including all of the new Seattle Sounder Commuter Rail projects and 
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several other commuter rail projects for CalTrans in the San Francisco area.  Having access 
to data from these projects was useful for this analysis, as it provided several verifiable 
measured noise levels for train and warning horn operations.   

1.2. Benefit Criteria and Benefit Zones 

The 2004 study used information from the Federal Highway Administration (FHWA) traffic 
noise criteria, information from the U.S. Environmental Protection Agency (USEPA), and 
the Washington State traffic noise criteria to develop a benefit criteria.  Most traffic noise 
criteria require a 7 dBA reduction be achieved at one or more receivers before a noise 
abatement measure is considered effective.  Furthermore, the FHWA requires that a 
residence experience a 5 dBA or greater noise reduction to be considered to be benefited by a 
proposed noise mitigation measure.  This requirement is based on studies that show that 
changes in traffic noise of 5 dBA are perceptible to virtually everyone, and a 7 dBA change 
is normally perceived as a major change in the sound level.  For narrow band, point source 
noise generators, like those used for train horns, an average person can often detect a change 
of only 1 to 2 dBA, with changes of 5 dBA clearly noticeable and often considered a major 
change in the sound level.  

Based on that information, this study assumes that any residential location that would have a 
reduction in overall 24-hour averaged noise levels of more than 3 to 5 dBA, or a reduction in 
maximum noise levels of 5 to 7 dBA, would be considered to receive a benefit from the quite 
zone.   

The potential benefit of the quite zone was examined using two different measurements of 
potential noise level reduction; the first examined the overall maximum noise reduction 
(Lmax), while the second examined the average noise level reduction during nighttime hours.  
These two methods were selected to account for the narrow band characteristics of the train 
horn and nighttime sensitivity to noise. The Lmax analysis accounts for the fact that the 
warning horn noise levels decrease more rapidly with distance from the noise source than 
does the noise from rail cars and locomotives.  In addition, receivers located near the tracks 
would have a clear benefit from elimination of the warning horn noise, as it is by far the 
loudest noise source in the area and exceeds locomotive noise by up to 24 dBA.  However, 
locations near the tracks may not see a clear reduction in their overall average noise levels 
because of the loud noise levels from locomotives and rail car pass-bys. 

For those receivers located near SR-14, the benefit from reduced warning horn noise levels is 
offset by the high noise level from traffic on the highway.  Those residences located directly 
adjacent to SR-14 are not likely to have any notable reduction in average noise levels with 
the implementation of the Quiet Zone because of highway traffic noise. 

Finally, because of shielding from the tracks by topographical conditions and other buildings, 
additional noise attenuation was calculated by comparing the reference noise levels from 
train horns versus the actual measured noise levels taken at 13 sites for this updated analysis.  
Any additional shielding that reduced the overall benefit was considered when developing 
the three tier groups. 
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2. Land Use 

Land use in the study area is almost entirely residential.  There are three crossings in this 
area:  one at SE 139th Avenue, at the entrance to the Steamboat Landing community, a 
second at SE 148th Avenue, and the third at SE 164th Avenue.  For purposes of the Quiet 
Zone study, the homes expected to benefit are located within 1500 to 2000 feet east or west 
of an at-grade crossing, or within 1000 feet north or south of the railroad tracks.  For this 
analysis, homes located between SE Silversprings Drive to the west, and the 17000 block of 
SE Evergreen Highway to the east, are expected to receive some benefit from this project.  
The following sections describe the land use, topography and acoustical barriers near each of 
the at-grade crossings, and are organized based on the following areas: 
 

1. SE 139th Avenue Crossing:  This area includes homes located east of SE Silversprings 
Drive and west of SE 144th Court. 

2. SE 148th Avenue Crossing:  This area includes homes located east of SE 144th Court 
and west of SE 157th Avenue. 

3. SE 164th Avenue Crossing:  This area is from SE 157th Avenue SE (inclusive) to the 
17000 Block of SE Evergreen Highway  

 
These areas are used for the purpose of describing land use, topographical conditions, and 
acoustic shielding and are not based entirely on the potential effect of the train horn noise.  
Figure 1 provides an overview of the project area, including the location of the at-grade 
crossings, rail alignment, and identification of non-residential land uses in the study area. 
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2.1. SE 139th Avenue Crossing: 

Land use near the SE 139th Avenue crossing includes the Steamboat Landings Community, 
with approximately 165 single family residences.  Most of the lots in this community have 
occupied homes, and only one unimproved lot was identified as available for sale during the 
on-site inspections.  Homes nearest the railroad tracks are fairly level and are at 
approximately equal to, or slightly above (by 4 to 10 feet), the at-grade crossing.  There is a 
solid concrete wall along the entire community between the tracks and the residences, which 
while providing some noise reduction from rail car noise, is not expected to reduce train horn 
noise due to the elevation of the horn on the trains, height of the wall, and relative elevations 
of the residences.   
 
There is a slight rise in elevation near SE 36th Street and SE 139th Avenue, which drops off 
quickly heading south toward the waterfront.  Peak elevations of homes on this bluff are in 
the range of 68 to 72 feet, while the crossing is at 54 feet, and the homes along SE 37th Street 
and SE 38th Street have elevations ranging from 43 to 54 feet.  The elevation of the bluff 
when paired with the lower elevation of the homes along SE 37th and SE 38th Streets provides 
additional noise attenuation from the train horn, cars and locomotives noise.  
 
West of Steamboat Landing, south of the tracks, but within 1500 to 2000 feet of the crossing 
are several large homes located within an area with dense trees.  These homes range from 
less than 100 feet from the tracks to well over 400 feet from the tracks.  Elevations in this 
area drop gently toward the Columbia River, beginning at 52 to 54 feet near the tracks down 
to 35 to 40 feet for homes near the riverbank.  There are also several homes to the north of 
the tracks in this area, located off of SE Silversprings Drive on SE Silver Court.  Homes in 
this area are 15 to 25 feet above the elevation of the railroad tracks. 
 
North of Steamboat Landing and the SE 139th Avenue crossing are 17 to 18 planned 
residential lots which have not yet been developed.  There are also several single family 
residences along SE Bella Vista Road, SE 144th Court, SE Bella Vista Circle, which is 
located near Highway 14, and SE Rivercrest Drive.  All of the homes in this area are located 
above the grade of the railroad tracks, with elevations increasing to the north, toward 
Highway 14, where homes are 80 to 100 feet above the track elevation. 

2.2. SE 148TH Avenue Crossing 

The 148th Avenue crossing provides access to the homes located along SE Rivershore Drive.  
There are homes all along this segment of waterfront properties, extending from the 
Steamboat Crossing development to the third at-grade crossing at SE 164th Avenue.  All of 
the homes along SE Rivershore Drive are single family residences.  There are currently three 
empty lots available along Rivershore Drive.  
 
North of Rivershore Drive is the SE Rivercrest community.  Land use in this area is all 
single-family residential, and between SE 144th Court and SE 157th Avenue, there are no 
empty lots.  It is also important to note that there are several single family homes located 
adjacent to Highway 14, where noise from traffic on the highway is the dominant noise 
source.    
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In the western end of this segment, the topographical conditions include a gentle slope, 
increasing in elevation, from 55 feet at the at-grade crossing to 120 feet by SE Northshore 
Drive, and further increasing to nearly 150 feet by Highway 14.  Residences located between 
the railroad tracks and Evergreen Highway, near and east of SE 152nd Court, have a more 
abrupt elevation change near the tracks, where the elevation increases from a 60 foot track 
elevation to approximately 90 feet in a distance of only 150 feet.  This berm is not expected 
to result in notable attenuation in train horn noise because the train mounted horns are 
located on top of the locomotives, approximately 18 feet above the track level. This berm 
does have the ability to reduce noise from the rail cars.  The majority of noise associated with 
rail cars is from the wheel rail interface and car couplers, both of which are low to the 
ground, and therefore, well shielded from the residences by the berm. 

2.3. SE 164th Avenues Crossing 

As stated above, the SE 164th Avenue crossing allows access to the single family residences 
along SE Rivershore Drive, connecting to the at-grade crossing at SE 148th Avenue.  North of 
the railroad tracks, and south of the Evergreen Highway, there is a group of single family 
residences that are located on a small bluff, 10 to 15 feet above the elevation of the railroad 
tracks. As previously stated, given the height of the train mounted horn, this bluff is not 
predicted to result in any meaningful attenuation of the train mounted horns.  As described 
above, the berm will provide some noise attenuation from rail car noise.  North of the 
Evergreen Highway, the ground elevation continues to slope upward toward Highway 14. 

There are several available lots west of SE 164th Avenue, located along the gated community 
on SE 158th Avenue.  There are also undeveloped lands near Highway 14, to the west of SE 
162nd Court and north of Rivershore Drive, south of the railroad tracks. 

East of SE 164th Avenue, land use is also primarily single-family residential.  There are also 
several lots that are prepared for single family residences that are currently unoccupied on SE 
166th Court and SE 169th Court and a cemetery just east of SE 164th Avenue, south of the 
Evergreen Highway.  The elevation change in this area is more gradual, increasing from the 
shoreline elevation of 25 feet to 55 to 57 feet at the railroad tracks, continuing to increase 
gradually to 94 to 96 feet at the SE Evergreen Highway and 145 to 150 at the Highway 14 
eastbound on-ramps.  
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3. Acoustic Introduction 

Noise levels referred to in this report for the purpose of evaluating potential impacts are 
stated in terms of decibels on the A-scale (dBA).  Noise levels stated in terms of dBA 
approximate the response of the human ear by filtering out some of the noise in the low and 
high frequency ranges that the ear does not detect well.  The A-scale is used in most 
ordinances and standards and was also used for the analysis on this project.  

Four primary sound level descriptors were used in this analysis: Lmin, Lmax, Leq and Ldn.  The 
Lmin and Lmax are the minimum and maximum measured sound levels during a given period. 
The equivalent sound pressure level (Leq) is defined as the average noise level, on an energy 
basis, for a stated period of time (e.g., hourly).  The Ldn is a 24-hour equivalent continuous 
level in dBA, where 10 dB is added to nighttime noise levels from the hours of 10:00 p.m. to 
7:00 a.m.   

In summary, the noise level descriptors are defined as follows: 
 
Symbol Description 
Lmin The minimum noise level 
Lmax  The maximum noise level 
Leq The average noise level (energy basis) 
Ldn The 24-hour average noise level with a 10-dBA penalty added to nighttime (10 

p.m. to 7 a.m.) levels 
 
Noise levels decrease with distance from a noise source.  Under most circumstances, for each 
doubling of the distance from a point source (such as a train horn) to a receiver, noise levels 
decrease by 6 dBA because of the geometric divergence of the sound waves.  Additional 
noise reduction (attenuation) can be provided by vegetation, terrain, and atmospheric effects 
that block or absorb noise.  It is also important to note that the Leq noise level from a line 
source (such as the rail cars on a long train or vehicles on a busy highway) will decrease by 3 
dBA for each doubling of distance (3 dB/DD) because of geometric divergence.  However, 
the Lmax from individual vehicles on the road will decrease by 6 dBA/DD.  Therefore, the 
maximum noise levels (Lmax) decrease more rapidly with distance from the road than do the 
average noise levels (Leq). 
 
To provide an understanding of noise and noise propagation, traffic on a busy roadway, 
which is known to virtually everyone, is used as an example.  Subjectively, a 3-dBA change 
in traffic noise levels is barely perceptible to the average person.  Changes of 5 dBA are 
perceptible to virtually everyone, and a 7 dBA change is normally perceived as a major 
change in the sound level.  A 10-dBA change in noise level is judged by most people to be 
approximately a twofold change in loudness (e.g., an increase from 50 dBA to 60 dBA 
causes the perceived loudness to double) and is considered a significant change in sound in 
many noise ordinances and regulations.  For train horns, an average person can often detect a 
change of only 1 to 2 dBA, with changes of 5 dBA clearly noticeable and often considered a 
major change in the sound level.  For more information on noise, and noise level descriptors, 
see the detailed introduction to acoustics given in Appendix B. 
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4. Noise Monitoring 

Because this study is primarily concerned with reviewing and verifying the three previously 
identified benefit zones, the main noise source used in this study was the train mounted horn.  
For this study, extensive on-site noise monitoring was performed at thirteen different sites in 
the study area, in addition to data from two sites monitored in 2004.  The sites were selected 
after an extensive review of area topographical conditions, location and size of homes, 
structural shielding and proximity to the tracks.  Other considerations included the cut-off 
lines between the three tiers, size of lots, and typical outdoor use at a residence.  The 
monitoring was performed over at least 40 to 48 hours at each of the sites, and the sound 
level meters were set to collected 1-second Lmax and Leq noise level readings.  This data set 
allows for the calculation of any other noise descriptor typically used for the analysis of 
noise.   Along with similar readings from two other sites taken in November 2004, these 
readings were used to refine the previous benefit zone delineations. 
 
All noise measurements were taken in accordance with the American National Standards 
Institute (ANSI) procedures for community noise measurements.  The measurement locations 
were at least 5 feet from any solid structure, which prevents acoustical reflections, and at a 
height of 5 feet off the ground as required by ANSI Standards.  The equipment used for noise 
monitoring included Bruel & Kjaer Type 2250 and 2238 Sound Level Meters.  The sound 
level meters were calibrated prior to and after each measurement session using a Bruel & 
Kjaer Type 4231 Sound Level Calibrator.  Complete system calibration of all sound level 
meters is performed on an annual basis by Bruel & Kjaer Instruments.  System calibration is 
traceable to the National Institute of Standards and Testing (NIST).  All noise measurement 
systems meet or exceed the requirements for an ANSI Type 1 noise measurement system. 
 
Figure 2 provides an overview of the measurement sites on an aerial photo.  Five sites (M1 
through M5) were in the Steamboat Landing area due to the density of homes and varying 
topographical conditions in this community.  Four sites are along, or near, Rivercrest Drive 
(M7 through M9 and M14) with an additional site near the SE 148th Avenue crossing (M6).  
An additional reference site was located at the SE 164th Avenue Crossing (M10), with two 
additional sites (M11 and M15) located north and south of the SE 164th Avenue crossing.  
Finally, two sites (M12 and M13) were selected between the SE 148th Avenue and SE 164th 
Avenue crossings to evaluate the earth berm located along the north side of the tracks, which 
was expected to provide notable noise reduction from the rail cars. 
 
All noise monitoring was performed using detailed one-second Leq and Lmax noise level 
readings.  Performing noise level readings with one-second data allowed for clear delineation 
of warning horns and also provided a method to track the noise propagation into the nearby 
neighborhoods.  Table 1 provides a brief description of the noise monitoring locations.   
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Table 1: Noise Monitoring Locations 
Mon # Location1 Date2 Dist to 

Tracks3 
Dist to 

Crossing4 

M1 13902 SE 35th St.  
Reference Site 

4/5 – 4/7 2012 
103 125 

M2 13719 SE 36th St. 4/5 – 4/7 2012 422 536 

M3 13823 SE 36th St. 4/5 – 4/7 2012 475 475 

M4 14025 SE 35th Loop 4/5 – 4/7 2012 552 676 

M5 13810 SE 37th St. 4/5 – 4/7 2012 570 573 

M6 14719 Rivershore Dr.  
Reference Site 

4/7 – 4/9 2012 
56 80 

M7 3612 SE 147th Ct. 4/7 – 4/9 2012 381 523 

M8 3521 SE 147th Ct. 4/7 – 4/9 2012 530 646 

M9 14918 SE Rivercrest Dr. 4/7 – 4/9 2012 869 900 

M10 4310 SE 164th Ave.  
Reference Site 

4/12 – 4/13 2012 
98 100 

M11 4300 SE 164th Ave. 4/12 – 4/13 2012 412 412 

M12 15501 SE 40th Cir. 4/12 – 4/13 2012 450 2180 

M13 3908 SE 155th Ave. 4/12 – 4/13 2012 680 2073 

M145 14601 SE Rivercrest Dr.  11/16 – 11/20 2004 702 10636 

M155 16215 SE Rivershore Dr.  11/11 – 11/15 2004 264 159 
1. Locations shown on Figure 2 
2. Dates monitoring was performed 
3. Distance from sound level monitoring device to centerline of the railroad tracks 
4. Distance to the nearest at-grade crossing 
5. Data from 2004 measurements; Receivers M14 and M15 are the same as receivers M7 and M9 from 

the May 2005 Report  
6. Corrected distance measurement (2005 report stated 863 ft.) 

 

5. Methodology and Analysis Results 

Three different approaches were used to analyze the monitoring data collected for this study.  
The first examined the potential change in the maximum noise level (Lmax) at each of the 
measurement sites with the implementation the Quiet Zone.  The second approach compared 
the average nighttime noise levels with and without the train horns in order to determine how 
much overall benefit might be expected from the Quiet Zone.  Finally, the measured noise 
levels were used to calculate any additional noise attenuation due to topographical conditions 
and shielding from other structures, which in turn was used to optimize and verify the benefit 
zones. 

5.1. Noise Reduction Analysis for Lmax and Leq  

The overall maximum noise levels reduction was projected subtracting the measured Lmax 
with the train mounted warning horns from the measured Lmax without the train mounted 
warning horns.  The Leq analysis used a similar analysis method by subtracting the measured 
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Leq with the train horn to the calculated Leq without the train horn.  The Leq analysis was 
performed for typical nighttime hours of 12:00 midnight and 6:00 a.m. to account for 
nighttime sensitivity to noise.   

The analysis was performed inside the Bruel & Kjaer Type 7820 Noise Evaluator software 
package.  This software allows the user to exclude specific noise events, such as the train 
horn, from a measurement and automatically perform the calculations that provide a set of 
noise levels for the area excluding horn blasts.  The measured levels with the horn were 
compared and subtracted from the measured levels with the horn to arrive at the potential 
noise reduction for a Quite Zone.  The removal of the horn was performed using a 
conservative analysis (only those horns clearly identified were removed), and therefore the 
actual reductions could be 3 to 7 dB higher for the Lmax, and 2 to 5 dB higher for the Leq.  The 
results of this analysis were summarized and are provided in Table 2. 

Table 2: Noise Level Reduction Comparisons 
Monit. 
Site # 

Lmax  Noise Level Comparison1 Leq Noise Level Comparison2 

W/Horn WO/Horn Difference W/Horn WO/Horn Difference 
M1 111.7 93.9 17.8 77.0 69.6 7.4 

M2 
79.2 70.5 8.7 50.5 47.2 3.3 

M3 83.9 70.8 13.1 52.6 47.6 5.0 

M4 87.2 75.6 11.6 52.6 47.2 5.4 

M5 68.5 66.5 2.0 53.0 52.9 0.1 

M6 113.9 95.6 18.3 78.9 72.6 6.3 

M7 98.5 83.2 15.3 64.5 57.3 7.2 

M8 95.4 79.7 15.7 59.7 53.3 6.4 

M9 86.4 73.8 12.6 54.8 52.8 2.0 

M10 111.1 99.8 11.3 76.7 70.9 5.8 

M11 95.3 85.7 9.6 62.4 56.5 5.9 

M12 88.1 70.0 18.1 53.9 52.3 1.6 

M13 76.0 66.4 9.6 45.9 44.9 1.0 

M14 87.4 76.3 11.1 61.0 60.3 0.7 

M15 99.4 90.6 8.8 64.6 56.3 8.3 

Notes: 

1. Noise level measurement and reductions based on the maximum 1-second noise level between 
12:00 midnight and 6:00 a.m. 

2. Noise level measurement and reductions based on the Leq noise level between the hours of 12:00 
midnight and 6:00 a.m. 

 
The data shows that benefited residents in the project area will receive noise level reductions 
of 8 to 18 dBA Lmax and average noise level reductions of up to 8 dBA Leq during nighttime 
hours.  Note that most residences located near SR 14 receive little or no benefit from the 
quite zone as the noise at these sites is dominated by traffic on SR-14.  For example, 
receivers M9 and M14 both have average noise reductions of less than 3 dB, which may not 
be noticeable to most people.  However, both M9 and M14 will have some reduction from 
the maximum noise from the train horns   In addition, locations directly adjacent to the tracks 
at a crossing, such as site M1, M6 and M10 may not have the same level of overall average 
noise reduction due to noise from the passing locomotive and rail cars, which typically can 
produce noise levels of up to 90 dBA Lmax at 50 to 100 feet.  Virtually all sites, except those 
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close to SR-14, and those with shielding from the rail cars, will receive overall average Leq 
noise reductions of over 3 to 8 dB. 

One site with the minimal reduction was receiver M5, in the Steamboat Landing community.  
Because this monitoring site was on the north side of SE 37th Avenue, in front of a residence, 
the microphone would not have captured much of the noise from the trains and train horns 
that would be audible in the back yards of these residences, and most homes in this area are 
expected to have an actual reduction in the Lmax of 4 to 7 dBA and an average reduction of 2 
to 4 dBA. 

5.2. Normalization Analysis for Topographical and Structural Shielding 

Because the noise from the horns is very loud and can be easily identified, it is possible to 
use the maximum horn noise level to arrive at a shielding factor for each specific residence or 
area.  For example, we know that the horn noise at 100 feet is approximately 104 to 108 dBA 
Lmax.  Therefore, if we measure a specific train horn noise level, say 94 dBA at a 
measurement location that is 380 feet from the nearest horn sounding location, and normalize 
that measurement to 100 feet using acoustical formulas, the result is 106 dBA Lmax, which 
would indicate that there is little shielding between the horn and the measurement site.  
Conversely, if we measured 77 dBA at a different site that is 422 feet from the tracks, this 
would equate to a level of only 89 dBA Lmax at 100 feet, which indicates a substantial 
reduction in the horn noise at that site, which is likely due to topography and structures 
between the tracks and the residence.  This second residence would have less of a benefit 
from the quite zone then the first residence, even though the actual difference in distance 
from the tracks is only approximately 40 feet.  An added distance of 42 feet (increasing the 
distance from 380 to 422 feet) should only account for an additional reduction of 
approximately 1 dBA. 
 
To better illustrate the effects of area topography and structures on train horn noise levels, the 
measured noise levels at each of the monitoring sites were normalized to 100 feet.  The 
normalization was performed using the assumption that all residences had a direct line-of-
sight to the train horn, and the only attenuation was from atmospheric dispersion at the 
standard rate of 6 dB per doubling of distance.  Since the reference noise level for train horns 
is around 104 to 108 dBA Lmax, the greater the differential between the nominal horn noise 
level and the normalized measured noise level, the greater the noise attenuation from 
topography and/or structures.  In the case of M12 and M13, some of the noise reduction may 
also be due to a greater distance between the location of the actual sounding of the horn and 
nearest track distance, as these residences are located directly between the SE 164th and SE 
148th Avenue crossings.  Table 3 provides the results of this analysis, and includes the 
distance to the tracks, measured average noise levels, measured average noise levels 
normalized to 100 feet, predicted noise reduction from topography and/or structures, and 
descriptions of why the change in the predicted noise level occur. 
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 Table 3. Noise Reduction Projections from Topographical and Structural Shielding  

 Rec #1 Location 
Distance 

to Tracks2 
Average 

Lmax
3 

Lmax @ 
100 ft.4 

Shielding  
Reduction5 Notes 

M1 13902 SE 35th St. 103 108 108 0 Near crossing, no noise reduction 

M2 13719 SE 36th St. 422 77 89 -19 Located behind two rows of homes, elevation slightly higher (6 ft.) than crossing 

M3 13823 SE 36th St. 475 82 96 -12 
Noise reduction less than expected due to line-of-sight to crossing and 
elevation higher then tracks (14 to 16 feet above tracks) 

M4 14025 SE 35th Loop 552 82 97 -11 
Noise reduction less than expected due to horn noise traveling down SE 36th 
Loop and elevation higher then tracks (6 to 12 feet above tracks) 

M5 13810 SE 37th St. 570 66 81 -27 

Homes on SE 37th and SE 36th are well shielded by a hill and structural 
shielding, with residences 10 to 16 feet lower than crossing, and an additional 
20 feet lower than SE 36th Street hillside.  The microphone at M5 had additional 
shielding from the structure of the residence, and the actual reduction is 
expected to be 22 to 24 dBA 

M6 14719 Rivershore Dr. 56 111 106 -2 Near crossing, no noise reduction 

M7 3612 SE 147th Ct. 381 94 106 -2 
Located up-hill from crossing, with little topographical reduction, and no 
structural shielding 

M8 3521 SE 147th Ct. 530 86 100 -8 
Located up-hill from crossing, with some topographical reduction, and some 
structural shielding from homes to the south 

M9 14918 SE Rivercrest Dr. 869 75 94 -14 
This residence is well shielded by topographical conditions and structures and 
is located near SR14, which is the dominate source at this residence.  This 
residence was not included in any of the previous benefit zones. 

M10 4310 SE 164th Ave. 98 108 108 0 Near crossing, no noise reduction 

M11 4300 SE 164th Ave. 412 92 104 -4 
Located on Evergreen Highway, up-hill from crossing with little topographical 
reduction, and minimal structural shielding 

M12 15501 SE 40th Cir. 450 74 87 -21 Monitoring sites M12 and M13 are located directly between two crossing, and 
are up-hill, with shielding from an embankment next to the tracks other 
structures M13 3908 SE 155th Ave. 680 68 84 -24 

M14 14601 SE Rivercrest Dr. 702 78 95 -13 
This residence is well shielded by topographical conditions and structures and 
is located near SR14, however, the exterior use of this home and others in this 
area would benefit as the backyards are well shielded from SR14 

M15 16215 SE Rivershore Dr. 264 92 104 -4 Additional reduction from topographical conditions, structures and foliage 
1. See Figure 2 for receiver locations 
2. Shortest distance between the tracks and the measurement site 
3. Average of several Lmax noise levels from train horns 
4. Measured train horn noise level normalized to 100 feet 
5. Reduction in horn noise from topographical and structural shielding based on a train horn noise level of 108 dBA Lmax at 100 feet 
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5.3. Revisions and Updates to Existing Tier Level Definitions 

One of the main reasons for this additional study was to determine if measured noise levels 
of horn noise would result in changes to the locations of the contours and Tier Levels 
presented in the previous study. This was completed by comparing the measured noise levels 
taken during this analysis with the predicted contours and Tier Level recommendations 
presented in the previous report.  Based on that comparison, the vast majority of modeled and 
measured noise levels agree within 2 to 3 dB, and therefore, the vast majority of parcels have 
no change in the recommended Tier Levels provided in the first report.  However, there are 
some areas where the topographical conditions and structural shielding did reduce horn noise 
levels, and consequently, the benefit, that some residences would receive.  In another area, 
the lack of topographical and structural shielding first assumed resulted in higher noise levels 
from the train horn, and therefore increased benefit at other residences. In summary, this 
analysis resulted in changes in three areas in this corridor: 

1. Due to elevation changes and funneling of noise along north-south streets in the 
Steamboat Crossings area, there are several residences that should be included in 
Tier 2 that are currently in Tier 3.  This includes homes located near the top of the 
hillside at the intersection of SE 36th Street along SE 139th Avenue and some 
residences located along SE 35th Loop, near monitoring site M4.  The elevation of 
homes in this area, along with funneling of horn noise from north to south, allowed 
more horn noise to affect the homes than previously predicted.  Therefore, 
eliminating the horn noise would result in a more notable then previously predicted.  
The other area in Steamboat Crossing with a notable change are residences along SE 
37th and SE 38th Avenues, which are all in Tier 3.  Although these receivers remain in 
Tier 3, topographical and structural shielding is predicted to reduce the overall 
benefit many of these homes will receive from the Quite Zone. 

2. The steep embankment along the north side of the tracks, from the at-grade crossing 
at SE 164th Avenue to the vicinity of SE 153rd Court, provides some additional noise 
attenuation for homes located uphill west of SE 155th and east of SE 164th Avenues.  
In addition to the embankment, some additional reduction may be due to the trains 
not sounding the horns for a short distance from the vicinity of SE 158th to SE 153rd 
Court, as this is between the two crossings at SE 164th and SE 148th Avenues.  
Although the additional noise reduction is small in most cases, it resulted in some 
Tier revisions in this area.   

3. Homes located along SE 164th Avenue all have minimal shielding from the at-grade 
crossing and should all be included Tier 1.  This was based on low noise reduction 
for homes in this area, as noise from the horn is funneled north and south along SE 
164th Avenue. 

The combination of reduced noise levels in some areas and increased noise levels in others 
prompted a re-evaluation of the benefit zones at several parcels.  All other parcels have noise 
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levels that are within approximately 1 to 3 dB of the predicted noise levels from the initial 
analysis and no change to any of those parcels is recommended.   

6. Benefit Zone Summary  

Based on the noise reduction information, three benefit zones were derived.  Items considered 
in generating the benefit zones included the absolute measured Lmax, Leq, the calculated 
reduction in the Lmax and Leq with the Quite Zone, the distance from the tracks, any physical 
shielding between the tracks and receiver and the proximity to SR-14.   

Based on the actual noise measurements, calculations and amount of attenuation from 
topography and structural shielding, the different Benefit Zone Tiers can be defined as 
follows: 

 Tier 1 Receivers:  Tier 1 receivers are Front-line receivers that are directly adjacent 
to the tracks.  These receivers will receive the most significant reduction in warning 
horn noise levels of greater than 15 to 20 dBA Lmax; however, they will continue to 
have a substantial noise impact from the locomotives and rail cars.  There are 
instances where the horn reduction may be less than 15 dB, and the residence is still 
in Tier 1 due to the overall noise reduction, for example see M10. 

 Tier 2 Receivers:  Tier 2 receivers are homes that have some level of shielding from 
the tracks, and therefore do not receive a substantial level of noise from the 
locomotives and rail cars.  These Tier 2 receivers will, however, have significant 
noise reductions in the level of warning horn noise of 8 to 15 dBA (or more).  These 
homes also will see a typical reduction in rail car noise during nighttime hours of 5 to 
8 dB. 

 Tier 3 Receivers:  The Tier 3 receivers will receive some reduction in warning horn 
noise, less than 10 dBA Lmax.  In addition, these receivers will have a slight reduction 
of up to 3 to 5 dBA in their overall noise levels. 

6.1. Recommended Changes to Impacted Parcel Maps 

Based on the information in Table 2, some slight revisions are recommended to the existing 
impacted parcels and Tier assignments.  For reference Figure 3 provides an aerial view of the 
existing Tier Levels from the City of Vancouver as of April 2009.  Figures 4 through 6 
provide the edits to the Tier levels, with the parcels recommended for changes to the Tier 
Levels outlined with a red box.  The changes are as follows: 

 Four homes in the Steamboat Crossing community are changed from Tier 2 to Tier 1 
due to minimal shielding and line-of-sight to the tracks 

 Two homes in the Steamboat Crossing community are changed from Tier 3 to Tier 2 
due to minimal shielding and funneling of noise along SE 35th Loop 
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 One Home along Evergreen Highway is changed from Tier 1 to Tier 2 due to 
shielding from the embankment and other structures 

 One Home on 155th Avenue is changed from Tier 2 to Tier 3 due to shielding from 
the embankment and other structures 

 Two homes on 164th Avenue is changed from Tier 2 to Tier 3 due to lack of shieling 
and line-of-sight to the crossing 

  



RR Quiet Zone: Impacted Parcel Map
April 13, 2009

Legend

Tier 1

Tier 2

Tier 3

M1
M2

M3

M4

M5

M6

M8
M9

M13

M12

M10

M11

M15

M7

M14

Michael Minor & Associates
Sound.Vibration.Air
Portland, Oregon

Figure 3
Existing Quiet Zone Parcel Maps

Railroad Quiet Zone Sound Study
1.00 in

0 400 800 1600

Approximate Scale 1 inch to 800 feet
(11 x 17 inch format)

BNSF Railroad Track Location

At-Grade Gated Railroad Crossing

Monitoring Sites

BNSF Tracks

BNSF Tracks

SR-14

SR-14

SE Rivershore Dr

SE Rivershore Dr

S
E

 1
3
9
th

 A
ve

SE Rivercrest Dr

S
E

 1
6

4
th

 A
ve

SE Evergreen Hwy

SE Evergreen Hwy



1.00 in

Approximate Scale 1 inch to 500 feet

0 250 500 1000

Michael Minor & Associates
Sound.Vibration.Air
Portland, Oregon

See Figure 5

Outs
id

e B
enefit

 A
re

a

Outside Benefit Area

SE Belle Vista Rd

SE 35th Lp

SE 37th St

SE S
ilv

ers
prin

gs D
r

SE 36th St

SE 38th St

SE Evergreen Hwy

Figure 4
Revised Tier Assignments

SE Silversprings Dr. to SE 144th Ct. SE 

Parcels with Red Outlines have
New Tier Level Assignments

SR-14

SR-14

Tier Level 1
Tier Level 2
Tier Level 3
Undeveloped/Not Used Parcel



1.00 in

Approximate Scale 1 inch to 500 feet

0 250 500 1000

Michael Minor & Associates
Sound.Vibration.Air
Portland, Oregon

Outside Benefit Area

See Figure X

See Figure X

S
E

 1
4
7
th

 C
t

S
E

 R
ive

rcre
st A

ve

SE Northshore Dr

S
E

 1
5
4
th

 C
t

S
E

 1
5
2
n
d
 A

ve
SE Evergreen Hwy

Figure 5
Revised Tier Assignments

SE 144th Ct. SE to SE 154th Ct  

Parcels with Red Outlines have
New Tier Level Assignments

SR-14

SR-14

Tier Level 1
Tier Level 2
Tier Level 3
Undeveloped/Not Used Parcel



1.00 in

Approximate Scale 1 inch to 500 feet

0 250 500 1000

Michael Minor & Associates
Sound.Vibration.Air
Portland, Oregon

Outside Benefit Area

Outside Benefit Area

Outside Benefit Area

S
e
e
 F

ig
u

re
 X

SE Evergreen Hwy

SE Evergreen Hwy

S
E

 1
5
5
th

 A
ve

S
E

 1
5
8
th

 A
ve

S
E

 1
6
4
th

 A
ve

Parcels with Red Outlines have
New Tier Level Assignments

Figure 6
Revised Tier Assignments

SE 154th Ct to Eastern End

SR-14

SR-14

Tier Level 1
Tier Level 2
Tier Level 3
Undeveloped/Not Used Parcel



21 
Railroad Horn Sound Study 8-14-2012 August 14, 2012,  8:28 AM 

  

7. Conclusions and Recommendations 

In general, the results of this analysis concur and support the benefit zones and Tier levels for 
the Quiet Zone analysis as provided in the previous report and on the City of Vancouver Tier 
Levels in Figure 3.  There are some parcels in the study area where additional shielding from 
topographical conditions and structures reduced noise levels from train horns by a small 
amount, and other areas where topographical conditions and structures did not reduce the 
noise from the horns as previously expected.  These conditions resulted in some limited 
changes to the recommended Tier Level at ten parcels.  However, in most areas, the noise 
levels measured in April 2012 support the results of the previous noise study. 
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Appendix B 

Introduction to Acoustics 

This section discusses how noise is evaluated—its definition, transmission characteristics, 
and measurement. This section also provides some typical noise levels for reference. 

What is Sound? 

Sound is any change in air pressure that the human ear can detect, from barely perceptible 
sounds to sound levels that can cause significant hearing damage.  These changes in air 
pressure are translated to sound in the human ear.  The greater the change in air pressure, the 
louder the sound.  For example, a quiet whisper in the library creates a relatively small 
change in the room air pressure, whereas air pressure changes are much greater in the front 
row of a rock concert. 

In addition to the loudness of sound, frequency is a term also used to describe sound.  The 
frequency of sound is determined by the number of recurring changes in air pressure per 
second.  A sound that contains a relatively high number of pressure changes per second is 
generally referred to as a high frequency noise or “high-pitched.”  One common example of a 
high-frequency noise is a referee’s whistle.  A sound that has a low number of pressure 
changes per second is referred to as low frequency or low-pitched noise (for example, a bass 
drum). 

A person’s response to noise is subjective and can vary greatly from person to person.  Some 
key factors that can influence an individual’s response include the loudness, frequency, the 
amount of background noise present, and the nature of the activity taking place that the noise 
affects.  For example, boisterous children playing outside during the day, while there is 
background traffic noise, is generally less obtrusive than if the children were making the 
same amount of noise during the nighttime sleeping hours. When sounds are unpleasant, 
unwanted, or disturbingly loud, they are normally considered “noise.” 

How do we measure sound? 

We measure sound both in terms of loudness and frequency. The unit used to measure the 
loudness of noise is called a decibel (dB).  A range from 0 to 120 dB is the typical range of 
hearing.  While the loudness of sound is an easy concept for most people, a sound’s 
frequency is just as important in understanding how we hear sounds. 

Frequency is measured in terms of the number of changes in air pressure that occur per 
second.  The unit we use to measure the frequency of noise is called hertz (Hz).  While the 
human ear can detect a wide range of frequencies from 20 Hz to 20,000 Hz, it is most 
sensitive to sounds at the middle frequencies (500 to 4,000 Hz).  The human ear is 
progressively less sensitive to sound at frequencies above and below this middle range.  For 
example, a noise level of 60 dB at 250 Hz would be considerably less noticeable to a person 
than 60 dB at 1,000 Hz. 
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To account for the human ear’s sensitivity to frequencies, an adjustment is made to the dB 
measurement scale.  The adjusted scale, referred to as the A-weighted decibel scale, provides 
a more accurate measure of what the human ear can actually hear. When the A-weighted 
scale is used, the decibel levels are designated as dBA. This unit of measurement is used in 
this report. 

For a sense of perspective, normal human conversation ranges between 44 and 65 dBA when 
people are about 3 to 6 feet apart.  Very slight changes in noise levels, up or down, are 
generally not detectable by the human ear.  The smallest change in noise level that a human 
ear can perceive is about 3 dBA, while increases of 5 dBA or more are clearly noticeable.  
For most people, a 10 dBA increase in noise levels is judged as a doubling of sound level, 
while a 10 dBA decrease in noise levels is perceived to be half as loud. For example, a 
person talking at 70 dBA is perceived as twice as loud as the same person talking at 60 dBA. 

What are typical neighborhood noise levels? 

In most neighborhoods, nighttime noise levels are noticeably lower than daytime noise 
levels.  In a quiet rural area at night, noise levels from crickets or winds rustling leaves on the 
trees can range between 32 and 35 dBA. As residents start their day and local traffic 
increases, the same rural area can have noise levels ranging from 50 to 60 dBA.  While noise 
levels in urban neighborhoods are louder than rural areas, they share the same pattern of 
lower noise levels at night than during the day.  Quiet urban nighttime noise levels range 
from 40 to 50 dBA.  Noise levels during the day in a noisy urban area are frequently as high 
as 70 to 80 dBA. 

How do we take into account that noise changes over time? 

Noise levels from most sources tend to vary with time. For example, noise levels increase 
when a car approaches, then reach a maximum peak as it passes, and decrease as the car 
moves farther away.  In this example, noise levels within a 1 minute timeframe may range 
from 45 dBA as the vehicle approaches, increase to 65 dBA as it passes by, and return to 45 
dBA it moves away.  To account for the variance in loudness, over time, a common noise 
measurement is the equivalent sound pressure level (Leq).  The Leq is defined as the energy 
average noise level, in dBA, for a specific time period (for example, 1 minute).  Therefore, 
assuming the energy average noise level was 60 dBA during the entire period of time the car 
could be heard as it passed by, the noise level would be stated as 60 dBA- Leq. 

How does sound reduce as it travels from the source to the receiver? 

There are several factors that determine how sound levels decrease over a distance. Under 
ideal conditions, a point noise source in free space will attenuate at a rate of 6 dB each time 
the distance from the source doubles (using the inverse square law). An ideal line source 
(such as constant flowing traffic on a busy highway) reduces at a rate of approximately 3 dB 
each time the distance doubles. Under real-life conditions, however, interactions of sound 
waves with the ground often result in attenuation that is slightly higher than the ideal 
reduction factors given above. Other factors that affect the attenuation of sound with distance 
include existing structures; topography; foliage; ground cover; and atmospheric conditions 
such as wind, temperature, and relative humidity. The potential effects of these factors on 
sound propagation are described below. 
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 Existing structures can substantially affect noise levels. Structures can reduce noise by 
physically blocking the sound transmission and, under special circumstances, may cause 
an increase in noise levels if the sound is reflected off the structure and transmitted to a 
nearby receiver location. Measurements have shown that a single-story house has the 
potential, through shielding, to reduce noise levels by as much as 10 dB or greater. The 
actual noise reduction will depend greatly on the geometry of the noise source, receiver, 
and location of the structure. Increases in noise caused by reflection are normally 3 dB or 
less, which is the minimum change in noise levels that can be noticed by the human ear. 

 Topography includes existing hills, berms, and other surface features between the noise 
source and receiver location. As with structures, topography can potentially reduce or 
increase sound, depending on the geometry of the area. When placed between the noise 
source and receiver, hills and berms can have a significant effect on noise levels. In many 
situations, berms are used as noise mitigation because they physically block the noise 
source from the receiver location. In some locations, however, the topography can cause 
an overall increase in sound levels by either reflecting or channeling the noise towards a 
sensitive receiver location. 

 Dense foliage can slightly reduce noise levels. The Federal Highway Administration 
(FHWA) assumes up to a 5 dBA reduction in traffic noise for locations that have at least 
30 feet of dense evergreen foliage.  

 Ground cover between the receiver and the noise source can significantly affect noise 
transmission. For example, sound will travel very well across reflective surfaces such as 
water and pavement, but can be attenuated when the ground cover is field grass, lawn, or 
even loose soil. Detailed information related to sound transmission in the project area was 
compiled using a combination of onsite monitoring, noise modeling, and published 
information. This information was used during the final noise modeling to account for the 
varying ground conditions in the project area.  

 Atmospheric conditions that can affect the transmission of noise include wind, 
temperature, humidity, and precipitation. Wind can increase sound levels if it is blowing 
from the noise source to the receiver; conversely, it can reduce noise levels if blowing in 
the opposite direction. Noise propagation can also be affected when the temperature 
gradient is such that an inversion is formed. Other atmospheric conditions such as 
humidity and precipitation are rarely severe enough to result in significant changes in 
noise level propagation. Because weather conditions frequently change, it is not realistic 
to consider atmospheric conditions in traffic noise studies. 
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How can loud noises affect my hearing? 

Long term, or continuous, exposure to very loud noises can significantly damage the human 
ear.  To protect against hearing loss, the U.S. Environmental Protection Agency (EPA ) has 
established an 8-hour continuous exposure limit of 75 dBA.  Noise levels exceeding 80 dBA 
over continuous periods can result in permanent hearing loss.  Noise levels above 110 dBA 
become intolerable and then extremely painful. 

Table B-1 shows some common noise sources and compares their relative loudness to that of 
an 80 dBA source, such as a garbage disposal or food blender. 

Table B-1  Sound Levels and Relative Loudness of Typical Noise Sources 

Noise Source or Activity 

Sound Level 

(dBA) Subjective Impression 

Relative Loudness (human 

judgment of different 

sound levels) 

Jet aircraft takeoff from carrier (50 feet) 140 Threshold of pain 64 times as loud 

50-horse power siren (100 feet) 130  32 times as loud 

Loud rock concert near stage,  
Jet takeoff (200 feet) 

120 Uncomfortably loud 16 times as loud 

Float plane takeoff (100 feet) 110  8 times as loud 

Jet takeoff (2,000 feet) 100 Very loud 4 times as loud 

Heavy truck or motorcycle (25 feet) 90  2 times as loud 

Garbage disposal, food blender (2 feet), 
Pneumatic drill (50 feet) 80 Moderately loud Reference loudness 

Vacuum cleaner (10 feet),  
Passenger car at 65 mph (25 feet)  

70  1/2 as loud 

Large store air-conditioning unit (20 feet) 60  1/4 as loud 

Light auto traffic (100 feet) 50 Quiet 1/8 as loud 

Bedroom or quiet living room 
Bird calls 

40  1/16 as loud 

Quiet library, soft whisper (15 feet) 30 Very quiet  

High quality recording studio 20   

Acoustic Test Chamber 10 Just audible  

 0 Threshold of hearing  

Sources:  Beranek (1988) and EPA (1971). 
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What are the technical descriptions of the noise measurement metrics? 

The following section provides technical description and definitions of the most common 
measurement descriptor.  The information is divided into three sections: General 
Measurement Metrics; Community Measurement Metrics; and Statistical Measurement 
Metrics. 

Genera Measurement Metrics 

 LpA (A-weighted sound pressure level).  The sound pressure in dB is 20 times the log of 
the ratio of the measured A-weighted pressure, p, to the static pressure, po, where po is 20 
Pa. 

LPA = 20Log10 






pA

p0
 dBA  re 20uPa 

 Leq (equivalent continuous sound level).  The constant sound level in dBA that, lasting for 
a time "T," would have produced the same energy in the same time period "T" as an actual A-
weighted noise event. 

Leq = 10Log10 
1
T

 ò
T

0





p(t)

po

2dt 

 Lmin  (minimum A-weighted RMS sound level).  The smallest RMS (root-mean square) 
sound level, in dBA, measured during the preset measurement period. 

 Lmax  (maximum A-weighted RMS sound level).  The greatest RMS (root-mean square) 
sound level, in dBA, measured during the preset measurement period. 

 

Community Noise Level Descriptors 

The following sound level descriptors are commonly used in community noise 
measurements: 

 Ldn (day-night average sound level).  A 24-hour equivalent continuous level in dBA where 
10 dB is added to nighttime noise levels from the hours of 10:00 p.m. to 7:00 a.m. 

 CNEL (community noise equivalent level).  A 24-hour equivalent continuous level in dbA 
where 5 dBA is added to evening noise levels from 7:00 p.m. to 10:00 p.m. and 10 dBA is 
added to nighttime noise levels from 10:00 p.m. to 7:00 a.m. 

 SEL (sound exposure level).  That constant level in dBA that, lasting for 1 second, has the 
same amount of acoustic energy as a given A-weighted noise event lasting for a period of 
time T.  This measurement is most commonly used for airport noise. 

Statistical Noise Level Metrics 

Public response to sound often depends upon the range that the sound varies in a given 
environment.  For example, people generally find a moderately high, constant sound level 
more tolerable than a quiet background level interrupted by high-level noise intrusions.  In 
light of this subjective response, it is often useful to look at a statistical distribution of sound 
levels over a given time period.  Such distributions identify the sound level exceeded and the 
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percentage of time exceeded; therefore, it allows for a more complete description of the 
range of sound levels during the given measurement period. 
 
The sound level descriptor Lxx is defined as the sound level exceeded XX percent of the 
time.  Some of the more common versions of this descriptor and their corresponding 
definitions are listed below: 

 L01:  The sound level is exceeded 1 percent of the time. This is a measure of the loudest 
sound levels during the measurement period.  Example:  During a 1-hour measurement, an 
L01 of 95 dBA means the sound level was at or above 95 dBA for 36 seconds. 

 L10:  The sound level is exceeded 10 percent of the time.  This is a measure of the louder 
sound levels during the measurement period.  Example:  During a 1-hour measurement, an 
L10 of 85 dBA means the sound level was at or above 85 dBA for 6 minutes. 

 L50:  The sound level is exceeded 50 percent of the time.  This level corresponds to the 
median sound level.  Example:  During a 1-hour measurement, an L50 of 67 dBA means the 
sound level was at or above 67 dBA for 30  minutes.  

 L90:  The sound level is exceeded 90 percent of the time.  This is a measure of the nominal 
background level.  Example:  During a 1-hour measurement, an L90 of 50 dBA means the 
sound level was at or above 50 dBA for 54 minutes. 

 
Other commonly used LXX values contained in the Washington State Administrative Code 
include L2.5, L8.3, and L25.  These correspond to the 5-, 10-, and 15-minute time levels for a 
1-hour measurement period, respectively. 
 
Figure B-1 is a land use compatibility chart based on the 24-hour Ldn noise level.  Charts 
like this are commonly used to establish a land use acceptability rating depending on noise 
levels.   
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Figure B-1 
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INTERPRETATION
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SPECIFIED LAND USEISSATISFACTORY, BASED UPON THEASSUMPTION THAT ANY

BUILDINGSINVOLVED AREOFNORMAL CONVENTIONAL CONSTRUCTION, WITHOUT

ANYSPECIAL NOISEINSULATION REQUIREMENTS.

CONDITIONALLYACCEPTABLE
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SOURCE: STATEOFCALIFORNIA GENERAL PLAN GUIDELINES, JUNE1987
CITYOFDAVIS, CALIFORNIA GENERAL PLAN (NOISEELEMENT)
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Appendix C 
 
Noise Monitoring Data 

 



Time
M1 (Reference): 

13902 SE 35th St.
M2: 13719 SE 

36th St.
M3: 13823 SE 

36th St.
M4: 14025 SE 

35th Loop
M5: 13810 SE 

37th St.

3:32 PM 109.8 75.1 82.8 68.8 70.3
4:25 PM 109.6 78.1 83.2 79.4 69.4
5:21 PM 102.8 71.9 78 72.5 61
5:28 PM 106.6 73 78.4 77.4 61.7
6:20 PM 103.6 78.2 81.2 79.3 61.7
6:32 PM 110.7 76.5 83.3 82.9 65.5
7:40 PM 106 82.2 83.3 89.5 65.7
8:08 PM 112.6 77.2 83.3 84.5 66.8
8:44 PM 109.4 74.3 82 80.3 64
9:16 PM 110.4 79.4 82.4 84.7 65.3
9:28 PM 110.8 80.5 83.6 84.7 67

10:00 PM 107.8 81.5 83.6 86.1 71.8
10:40 PM 107.6 75.2 81.2 83.9 71.7
11:30 PM 109.2 78.3 82 88.4 65
11:46 PM 109.7 76.6 83.6 75.2 66.8
1:00 AM 111 76.6 83.9 83.4 66.1
1:43 AM 108.3 77.7 82.7 86.4 64.1
1:56 AM 105.2 74.6 81 79.9 63.9
2:26 AM 106.2 73.4 79 78.8 59.2
3:00 AM 105.8 79.2 82.3 87.2 63

Max. 112.6 82.2 83.9 89.5 71.8
Min. 102.8 71.9 78 68.8 59.2
Avg. 108.2 77.0 82.0 81.7 65.5

Lmax Readings at Steamboat - April 5-6, 2012



Time

M6 (Reference):  
(near) 14707 

Rivershore Dr.
M7: 3612 SE 

147th Ct.
M8: 3521 SE 

147th Ct.
M9: 14918 SE 
Rivercrest Dr.

5:50 PM 107.3 92.4 88.7 68
6:18 PM 108.2 90.3 76 76.1
6:34 PM 114.3 97.3 88 74.7
7:07 PM 110.6 94.4 77 81.9
7:20 PM 106.4 92.2 79 68.3
7:36 PM 118.4 96 99.1 83.2
8:07 PM 110.4 92.4 78.8 71.9
8:50 PM 112.8 94 82.9 79.5
9:36 PM 113.4 98.1 91.7 72.7

10:10 PM 111.1 94.5 78.4 77.2
1:02 AM 111.15 91.2 77.6 82.3
1:19 AM 112 96.1 94.6 79.8
1:58 AM 105.5 89.7 84.2 72.3
2:14 AM 111.7 97.4 89.9 72
3:17 AM 111.5 97.3 84.9 66.5
2:28 PM 113.2 94.8 88.3 75.2
2:47 PM 109.8 94.1 89.2 72.3
4:18 PM 113 93.9 91.2 70.3
5:53 PM 106.4 88.7 81.4 82.8
6:42 PM 113.9 95.6 92.7 67.4

Max. 118.4 98.1 99.1 83.2
Min. 105.5 88.7 76 66.5
Avg. 111.1 94.0 85.7 74.7

Lmax Readings at Rivercrest - April 7-8, 2012



Time

M10:  Reference = 
4310 SE 164th 

Ave.
M11:  4300 SE 

164th Ave.
M12:  15501 SE 

40th Cir.
M13:  3908 SE 

155th Ave.

5:45 PM 109.7 89.9 71 72.8
6:16 PM 112.5 95.3 72.6 76.5
6:42 PM 108.6 91.2 67 74.9
7:08 PM 111.4 94.4 74.2 73.1
7:56 PM 109.8 94.4 85.8 68.3
8:41 PM 106.7 91.4 79.8 64.9
8:57 PM 111.6 92.3 74.4 61.1
9:33 PM 111.8 94.1 73.2 60.9

10:06 PM 106.9 91.3 73.2 62.3
10:31 PM 111.2 93.4 67.6 65
11:05 PM 107.3 88.2 67.3 72.2
11:35 PM 102.5 87.8 70.7 65.8
12:29 AM 111.1 95.3 81.8 70.7
2:02 AM 108.6 91.6 69.2 63.1
2:35 AM 107.2 92.5 88.1 76
4:19 AM 109.9 93 79.1 65.1
6:26 AM 109.5 92.7 71.9 69.6
7:16 AM 105.1 88.3 72.5 68.4

10:41 PM 109.8 94.5 75.4 65.5

Max. 112.5 95.3 88.1 76.5
Min. 102.5 87.8 67 60.9
Avg. 109.0 92.2 74.5 68.2

Lmax East End at Rivercrest - April 12-13, 2012



Cursor: 04/05/2012 11:59:32 PM - 11:59:33 PM  LAIeq=44.0 dB  LAFmax=44.8 dB  LCpeak=62.0 dB  LAFmin=42.7 dB
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Cursor: 04/06/2012 01:43:06 AM - 01:43:07 AM  LAIeq=53.8 dB  LAFmax=55.1 dB  LCpeak=70.2 dB  LAFmin=50.0 dB
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Cursor: 04/07/2012 02:45:28 AM - 02:45:29 AM  LAIeq=74.2 dB  LAFmax=74.1 dB  LCpeak=88.3 dB  LAFmin=72.4 dB
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Cursor: 04/05/2012 08:02:02 PM - 08:02:03 PM  LAeq=49.0 dB  LAFmax=49.7 dB  LAFmin=48.4 dB
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Cursor: 04/05/2012 06:13:11 PM - 06:13:12 PM  LAeq=47.9 dB  LAFmax=48.6 dB  LAFmin=47.2 dB
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Cursor: 04/06/2012 03:03:54 AM - 03:03:55 AM  LAeq=34.8 dB  LAFmax=35.4 dB  LAFmin=34.3 dB
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Cursor: 04/07/2012 11:00:14 AM - 11:00:15 AM  LAeq=53.0 dB  LAFmax=54.8 dB  LAFmin=48.3 dB
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Cursor: 04/07/2012 11:53:42 PM - 11:53:43 PM  LAIeq=47.9 dB  LAFmax=47.9 dB  LCpeak=73.7 dB  LAFmin=46.1 dB

M6 04/07/12
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Cursor: 04/08/2012 03:20:24 AM - 03:20:25 AM  LAIeq=44.8 dB  LAFmax=44.7 dB  LCpeak=67.5 dB  LAFmin=43.9 dB
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Cursor: 04/08/2012 04:23:19 PM - 04:23:20 PM  LAIeq=52.3 dB  LAFmax=52.3 dB  LCpeak=71.3 dB  LAFmin=50.5 dB
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Cursor: 04/09/2012 12:00:27 AM - 12:00:28 AM  LAIeq=42.1 dB  LAFmax=42.0 dB  LCpeak=60.3 dB  LAFmin=41.3 dB
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Cursor: 04/08/2012 03:22:19 AM - 03:22:20 AM  LAeq=40.0 dB  LAFmax=41.0 dB  LAFmin=39.2 dB

M7

11:00:00 PM 05:00:00 AM 11:00:00 AM 05:00:00 PM 11:00:00 PM 05:00:00 AM 11:00:00 AM
30

40

50

60

70

80

90

100

110
dB

LAeq LAFmax LAFmin



Cursor: 04/08/2012 03:20:09 AM - 03:20:10 AM  LAeq=42.4 dB  LAFmax=43.0 dB  LAFmin=41.8 dB
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Cursor: 04/08/2012 03:19:29 AM - 03:19:30 AM  LAeq=49.4 dB  LAFmax=49.9 dB  LAFmin=48.8 dB
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Cursor: 04/12/2012 09:33:46 PM - 09:33:47 PM  LAIeq=85.5 dB  LAFmax=85.3 dB  LCpeak=104.8 dB  LAFmin=80.8 dB

M10 04/12/12

06:00:00 PM 07:00:00 PM 08:00:00 PM 09:00:00 PM 10:00:00 PM 11:00:00 PM 12:00:00 AM

20

40

60

80

100

120

140

Event Sound

dB

LAIeq LAFmax LCpeak LAFmin



Cursor: 04/13/2012 07:20:40 AM - 07:20:41 AM  LAIeq=50.8 dB  LAFmax=50.6 dB  LCpeak=77.9 dB  LAFmin=49.3 dB
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Cursor: 04/13/2012 10:53:35 PM - 10:53:36 PM  LAeq=51.5 dB  LAFmax=51.8 dB  LAFmin=50.9 dB

M11
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Cursor: 04/13/2012 10:50:42 PM - 10:50:43 PM  LAeq=51.6 dB  LAFmax=53.2 dB  LAFmin=47.8 dB

M12

11:00:00 PM 05:00:00 AM 11:00:00 AM 05:00:00 PM 11:00:00 PM 05:00:00 AM 11:00:00 AM
30

40

50

60

70

80

90

100

110
dB

LAeq LAFmax LAFmin



Cursor: 04/13/2012 10:49:05 PM - 10:49:06 PM  LAeq=43.9 dB  LAFmax=44.3 dB  LAFmin=43.4 dB

M13
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Cursor: 11/17/2004 03:22:07 AM - 03:22:08 AM  LAeq=74.8 dB  LAFmax=76.6 dB

M14 (from 2005)
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1 
 

DATE:      March 15, 2013 
 
TO:       File 
 
FROM:     Matt Ransom, Project Development and Policy Manager 
 
RE: LID Special Benefit Determination 

 
 
The following information is submitted as documentation of the special benefit determinations and 
methodology from which the special benefits were calculated for the Local Improvement District 
(LID) effectuating the East Vancouver Train Horn Quiet Zone. 
  
LID Statute Requirements 
 
The statute which sets the regulations for LID assessments is RCW35.44.   In summary, the statute 
requires: 

- the assessments per parcel must not exceed the special benefit of the improvement to that 
parcel, which is defined as the difference between the fair market value of the property 
before and after the local improvement projects; and, 

- The assessments must be proportionate to one another.  
 

A full description of relevant RCW 35.44 sections is found in Attachment A. 
 
LID Preliminary Assessment - Findings 
 
The City finds that the Project as a whole provides benefits to all of the property within the LID, 
and more particularly, that each parcel will receive a special benefit in excess of the proposed 
assessment.  The City will levy and collect the special assessments for the improvements1 described 
and attribute the assessments uniformly to properties within three assessment Tiers2. 
 
The special benefits of the improvements will accrue to the district as a whole and to individual 
properties on the basis of the special benefit of each unit as determined by the following 
calculation methodology: 

 
1) As permitted by RCW 35.44.047, the assessment for the LID is based on special benefits that 

will be accrued to three tiers that are contoured based on distance and tied to decibel level 
noise reductions; 

 
2) 100% of the project costs will be assessed to the properties within the LID; and, 
 

                                                 
1 See figures in Attachment B. 
2 See figure in Attachment C. 

MEMORANDUM 

 
City Manager’s Office 
City of Vancouver 
P.O. Box 1995 
Vancouver, WA  98668-1995 



 
 
 
 
 
 

 

2 
 

3) The assessment methodology is: PROJECT COST / SUM (Tier 1 + (Tier 2 * 0.7) + (Tier 3 * 
0.3)).     

 
Preliminary Assessment: 
 
The preliminary assessment for each parcel with the three assessment tiers are estimated as 
follows: 
 
 Lump Sum /1 
Tier 1 $2,478 
Tier 2 $1,735 
Tier 3 $744 
Notes:   
1. Total lump sum repayment during interest free early repayment term (figures are rounded up to nearest dollar) 
 

 
Special Benefit - Study  
 
Scope:   
 
The scope of the assignment involved the study and review of current real estate market 
conditions relative to the proposed quiet zones in order to determine whether it is reasonable to 
conclude that individual affected tax parcels specially benefit from the installation of devices 
which comply with federal regulation 49 CFR 222 and will effect the reduction in routine sounding 
train horn devices. 
 
The study area comprised properties lying within the general boundary of: East of Interstate 
Highway 205, south of State Route 14 (aka Lewis & Clark Highway) and north of the Columbia 
River, Vancouver, WA.  The focus of the analysis is a residential neighborhood featuring a variety 
of types and ages of residences and a wide range of parcel sizes. 
 
Methodology:   
 
The methodology of the special benefit analyses (Analysis) involved an overview and data 
research of the local real estate market.  This included on-site inspections of the subject area and 
study of County Assessor and Realtor Multiple Listing Service sales and market activity data.  All 
research and conclusions were prepared by real property appraisers licensed to do work in the 
State of Washington. 
 
Special benefits, were measured as a net increase in market value (sales price), to each property.   
The special benefits rely on an assessment methodology which correlates assessments with 
distance to the public street / railroad crossings and the decibel noise levels that will be reduced 
comparing ambient sound levels with and without the sounding of train horns (particularly at 
night).3  (Refer to full Noise Study report in Attachment D)  
                                                 
3 Railroad Horn Sound Study; Michael Minor & Associates; July 2012 



 
 
 
 
 
 

 

3 
 

 
The special benefits were estimated in three independent studies at three different time periods 
and market conditions.   The special benefit studies include: 
 
1) Local Improvement District Evergreen Highway Train Horn Quiet Zone Benefit Analysis; David 

Goggin, MAI, SRA; MULLIGAN & ASSOCIATES APPRAISAL COMPANY, INC.; January 2005  
(Attachment E) 

2) Proposed Local Improvement District (LID) Project for “Railroad Horn Quiet Zone” – Review of 
LID Assessment Method; Robert J. Macaulay, MAI; MACAULAY & ASSOCIATES, LTD.; Everett, 
Washington; March 15, 2010 (Attachment F) 

3) Updated Consultation/Assessment Analysis, Proposed Local Improvement District, Project for 
“Railroad Horn Quiet Zone” - Review of LID Assessment Method; Robert J. Macaulay, MAI; 
MACAULAY & ASSOCIATES, LTD.; Everett, Washington; September 4, 2012  (Attachment G) 
 

 

Special Benefits - Findings 
 
Given that multiple special benefit studies were completed, the findings of this memorandum rely 
primarily on the most recent study (September 4, 2012), since that is most reflective of current 
real estate market conditions.  However, as needed, the special benefit findings will rely on the 
opinions and conclusions of each of the analysis in order to form a comprehensive determination 
of special benefits. 
 
The summary of the “special benefits” calculated for each proposed Assessment Tier, as estimated 
in year 2012 dollars, are as follows: 
 
Tier Estimated  Per Lot 

Special Benefit 
Average Special 
Benefit 

Tier 1 $3,000 - $5,000 $4,000 
Tier 2 $2,000 - $4,000 $3,000 
Tier 3 $500 - $1,500 $1,000 
 
 
 
 
 
 
 
 
 
The Average special benefit exceeds the proposed LID assessment.  In each Tier the average 
special benefit exceeds the proposed parcel assessment, measured as follows (Special Benefit > 
Parcel Assessment = Exceed, or, Not Exceed).   
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Tier Estimated 
Assessment /2 

Average Special 
Benefit 

Benefit Threshold 
(Special Benefit > 

Assessment) 
Tier 1 $2,478 $4,000 Exceeds 
Tier 2 $1,735 $3,000 Exceeds 
Tier 3 $744 $1,000 Exceeds 
Notes:   
2. Total lump sum repayment during interest free early repayment term (figures are rounded) 

 
 
General Conclusions: 
 
The following conclusions were disclosed in the Analysis reports: 
 

- The proposed assessments are reasonable and are below the average special benefit 
range for each tier;  

- The assessments are proportionate;  
- It is probable that the properties experiencing the most noise reduction from the LID 

project would reflect a slightly higher special benefit than those parcels further away that 
reflect less noise change; 

- A factor such as noise reduction would improve the neighborhood’s reputation, enhancing 
the aesthetics and desirability of property within the LID boundary; and, 

- It is reasonable to conclude that a measureable reduction in the severity and frequency of 
train horn noise affecting the LID boundary area would have a positive impact on market 
value.
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Attachment A 
 
35.44.010 
Assessment district — All property to be assessed — Basis. 

All property included within the limits of a local improvement district or utility local improvement district shall be considered to be 
the property specially benefited by the local improvement and shall be the property to be assessed to pay the cost and expense 
thereof or such part thereof as may be chargeable against the property specially benefited. The cost and expense shall be 
assessed upon all the property in accordance with the special benefits conferred thereon. 

35.44.020 
Assessment district — Cost items to be included. 

There shall be included in the cost and expense of every local improvement for assessment against the property in the district 
created to pay the same, or any part thereof: 
 
     (1) The cost of all of the construction or improvement authorized for the district including, but not limited to, that portion of the 
improvement within the street intersections; 
 
     (2) The estimated cost and expense of all engineering and surveying necessary for the improvement done under the supervision 
of the city or town engineer; 
 
     (3) The estimated cost and expense of ascertaining the ownership of the lots or parcels of land included in the assessment 
district; 
 
     (4) The estimated cost and expense of advertising, mailing, and publishing all necessary notices; 
 
     (5) The estimated cost and expense of accounting, clerical labor, and of books and blanks extended or used on the part of the 
city or town clerk and city or town treasurer in connection with the improvement; 
 
     (6) All cost of the acquisition of rights-of-way, property, easements, or other facilities or rights, including without limitation rights 
to use property, facilities, or other improvements appurtenant, related to, and/or useful in connection with the local improvement, 
whether by eminent domain, purchase, gift, payment of connection charges, capacity charges, or other similar charges or in any 
other manner; 
 
     (7) The cost for legal, financial, and appraisal services and any other expenses incurred by the city, town, or public corporation 
for the district or in the formation thereof, or by the city, town, or public corporation in connection with such construction or 
improvement and in the financing thereof, including the issuance of any bonds and the cost of providing for increases in the local 
improvement guaranty fund, or providing for a separate reserve fund or other security for the payment of principal of and 
interest on such bonds. 
 
     Any of the costs set forth in this section may be excluded from the cost and expense to be assessed against the property in such 
local improvement district and may be paid from any other moneys available therefor if the legislative body of the city or town so 
designates by ordinance at any time. 

35.44.030 
Assessment district — Zones. 

For the purpose of ascertaining the amount to be assessed against each separate lot, tract, parcel of land or other property 
therein, the local improvement district or utility local improvement district shall be divided into subdivisions or zones paralleling the 
margin of the street, avenue, lane, alley, boulevard, park drive, parkway, public place or public square to be improved, 
numbered respectively first, second, third, fourth, and fifth. 
 
     The first subdivision shall include all lands within the district lying between the street margins and lines drawn parallel therewith 
and thirty feet therefrom. 
 



 
 
 
 
 
 

 

6 
 

     The second subdivision shall include all lands within the district lying between lines drawn parallel with and thirty and sixty feet 
respectively from the street margins. 
 
     The third subdivision shall include all lands within the district lying between lines drawn parallel with and sixty and ninety feet 
respectively from the street margins. 
 
     The fourth subdivision shall include all lands, if any, within the district lying between lines drawn parallel with and ninety and 
one hundred twenty feet respectively from the street margins. 
 
     The fifth subdivision shall include all lands, if any, within the district lying between a line drawn parallel with and one hundred 
twenty feet from the street margin and the outer limit of the improvement district. 

35.44.047 
Other methods of computing assessments may be used. 

Notwithstanding the methods of assessment provided in RCW 35.44.030, 35.44.040 and 35.44.045, the city or town may use any 
other method or combination of methods to compute assessments which may be deemed to more fairly reflect the special benefits 
to the properties being assessed. The failure of the council to specifically recite in its ordinance ordering the improvement and 
creating the local improvement district that it will not use the zone and termini method of assessment shall not invalidate the use of 
any other method or methods of assessment.  
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Attachment C 
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1. Introduction 

This technical analysis was performed to examine and refine the three tiers previously 
developed as part the proposed railroad Quite Zone under consideration for the at-grade 
railroad crossings between SE 139th Avenue (Steamboat Crossing) and SE 164th Avenue.  To 
help facilitate and refine the benefit zones and tiers previously developed, noise monitoring 
was performed at 13 additional sites to supplement measurements taken in November 2004.  
Because the primary concern is noise from freight train horns, and the Federal Railroad 
Administration (FRA) regulations for freight train horns have not materially changed since 
2004, the 8 year difference in measurement periods does not vary the results of this study.  In 
fact, this study confirms that the noise levels produced by the train mounted horns in this 
area, along with the frequency of pass-bys, have remained fairly constant over the last 8 
years. 

Included in this report is a project description, summary of the results of the previous noise 
study and a general introduction to noise.  The results from the November 2004 
measurements have been refined, and they are included in this study along with a comparison 
to the current measurements and updated recommendations.  Tables and graphs of the all 
measurement data are included to aid in the understanding of the results and 
recommendations.  Detailed data sets of the noise measurements are also included in the 
appendices. 

1.1. Project Description 

Concerned citizens and the City of Vancouver are currently considering a Local Improvement 

District (LID) to provide funding that would be used to upgrade the at-grade crossings 
between SE 139th Avenue (Steamboat Crossing) and SE 164th Avenue.  The new crossings 
would be modified to qualify for a FRA Quiet Zone.  In a railroad Quiet Zone the train 
mounted horns would only be activated by the conductor in the case of an emergency or to 
warn pedestrians or vehicles near the tracks.  The flashing warning lights and warning bells 
at all gated crossings would continue to sound during at-grade train crossings.  Currently, the 
train mounted horns are sounded 30 to 40 times daily, throughout all hours of the day and 
night.    

The purpose of this noise study is to take additional noise measurements, review and refine 
the results of the previous study, and provide the City of Vancouver with updated 
recommendations that will assist in determining which residences would benefit from the 
Quiet Zone and should be included in the LID.  This study is also tasked with reviewing the 
current tier levels, verifying benefit zones, and make recommendations for revising the tiers 
based on the additional noise measurements.   

Michael Minor & Associates has worked on several heavy rail related projects, including the 
Burlington Northern – Santa Fe Railroad merger, The McCarver Street and Dock Street Rail 
corridor improvements in Tacoma Washington, a series of sound walls for Southern Pacific 
Railroad in Long Beach California, the Automated Horn System for the FRA, and several 
commuter rail projects, including all of the new Seattle Sounder Commuter Rail projects and 



2 
Railroad Horn Sound Study 8-14-2012 August 14, 2012,  8:28 AM 

  

several other commuter rail projects for CalTrans in the San Francisco area.  Having access 
to data from these projects was useful for this analysis, as it provided several verifiable 
measured noise levels for train and warning horn operations.   

1.2. Benefit Criteria and Benefit Zones 

The 2004 study used information from the Federal Highway Administration (FHWA) traffic 
noise criteria, information from the U.S. Environmental Protection Agency (USEPA), and 
the Washington State traffic noise criteria to develop a benefit criteria.  Most traffic noise 
criteria require a 7 dBA reduction be achieved at one or more receivers before a noise 
abatement measure is considered effective.  Furthermore, the FHWA requires that a 
residence experience a 5 dBA or greater noise reduction to be considered to be benefited by a 
proposed noise mitigation measure.  This requirement is based on studies that show that 
changes in traffic noise of 5 dBA are perceptible to virtually everyone, and a 7 dBA change 
is normally perceived as a major change in the sound level.  For narrow band, point source 
noise generators, like those used for train horns, an average person can often detect a change 
of only 1 to 2 dBA, with changes of 5 dBA clearly noticeable and often considered a major 
change in the sound level.  

Based on that information, this study assumes that any residential location that would have a 
reduction in overall 24-hour averaged noise levels of more than 3 to 5 dBA, or a reduction in 
maximum noise levels of 5 to 7 dBA, would be considered to receive a benefit from the quite 
zone.   

The potential benefit of the quite zone was examined using two different measurements of 
potential noise level reduction; the first examined the overall maximum noise reduction 
(Lmax), while the second examined the average noise level reduction during nighttime hours.  
These two methods were selected to account for the narrow band characteristics of the train 
horn and nighttime sensitivity to noise. The Lmax analysis accounts for the fact that the 
warning horn noise levels decrease more rapidly with distance from the noise source than 
does the noise from rail cars and locomotives.  In addition, receivers located near the tracks 
would have a clear benefit from elimination of the warning horn noise, as it is by far the 
loudest noise source in the area and exceeds locomotive noise by up to 24 dBA.  However, 
locations near the tracks may not see a clear reduction in their overall average noise levels 
because of the loud noise levels from locomotives and rail car pass-bys. 

For those receivers located near SR-14, the benefit from reduced warning horn noise levels is 
offset by the high noise level from traffic on the highway.  Those residences located directly 
adjacent to SR-14 are not likely to have any notable reduction in average noise levels with 
the implementation of the Quiet Zone because of highway traffic noise. 

Finally, because of shielding from the tracks by topographical conditions and other buildings, 
additional noise attenuation was calculated by comparing the reference noise levels from 
train horns versus the actual measured noise levels taken at 13 sites for this updated analysis.  
Any additional shielding that reduced the overall benefit was considered when developing 
the three tier groups. 
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2. Land Use 

Land use in the study area is almost entirely residential.  There are three crossings in this 
area:  one at SE 139th Avenue, at the entrance to the Steamboat Landing community, a 
second at SE 148th Avenue, and the third at SE 164th Avenue.  For purposes of the Quiet 
Zone study, the homes expected to benefit are located within 1500 to 2000 feet east or west 
of an at-grade crossing, or within 1000 feet north or south of the railroad tracks.  For this 
analysis, homes located between SE Silversprings Drive to the west, and the 17000 block of 
SE Evergreen Highway to the east, are expected to receive some benefit from this project.  
The following sections describe the land use, topography and acoustical barriers near each of 
the at-grade crossings, and are organized based on the following areas: 
 

1. SE 139th Avenue Crossing:  This area includes homes located east of SE Silversprings 
Drive and west of SE 144th Court. 

2. SE 148th Avenue Crossing:  This area includes homes located east of SE 144th Court 
and west of SE 157th Avenue. 

3. SE 164th Avenue Crossing:  This area is from SE 157th Avenue SE (inclusive) to the 
17000 Block of SE Evergreen Highway  

 
These areas are used for the purpose of describing land use, topographical conditions, and 
acoustic shielding and are not based entirely on the potential effect of the train horn noise.  
Figure 1 provides an overview of the project area, including the location of the at-grade 
crossings, rail alignment, and identification of non-residential land uses in the study area. 
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2.1. SE 139th Avenue Crossing: 

Land use near the SE 139th Avenue crossing includes the Steamboat Landings Community, 
with approximately 165 single family residences.  Most of the lots in this community have 
occupied homes, and only one unimproved lot was identified as available for sale during the 
on-site inspections.  Homes nearest the railroad tracks are fairly level and are at 
approximately equal to, or slightly above (by 4 to 10 feet), the at-grade crossing.  There is a 
solid concrete wall along the entire community between the tracks and the residences, which 
while providing some noise reduction from rail car noise, is not expected to reduce train horn 
noise due to the elevation of the horn on the trains, height of the wall, and relative elevations 
of the residences.   
 
There is a slight rise in elevation near SE 36th Street and SE 139th Avenue, which drops off 
quickly heading south toward the waterfront.  Peak elevations of homes on this bluff are in 
the range of 68 to 72 feet, while the crossing is at 54 feet, and the homes along SE 37th Street 
and SE 38th Street have elevations ranging from 43 to 54 feet.  The elevation of the bluff 
when paired with the lower elevation of the homes along SE 37th and SE 38th Streets provides 
additional noise attenuation from the train horn, cars and locomotives noise.  
 
West of Steamboat Landing, south of the tracks, but within 1500 to 2000 feet of the crossing 
are several large homes located within an area with dense trees.  These homes range from 
less than 100 feet from the tracks to well over 400 feet from the tracks.  Elevations in this 
area drop gently toward the Columbia River, beginning at 52 to 54 feet near the tracks down 
to 35 to 40 feet for homes near the riverbank.  There are also several homes to the north of 
the tracks in this area, located off of SE Silversprings Drive on SE Silver Court.  Homes in 
this area are 15 to 25 feet above the elevation of the railroad tracks. 
 
North of Steamboat Landing and the SE 139th Avenue crossing are 17 to 18 planned 
residential lots which have not yet been developed.  There are also several single family 
residences along SE Bella Vista Road, SE 144th Court, SE Bella Vista Circle, which is 
located near Highway 14, and SE Rivercrest Drive.  All of the homes in this area are located 
above the grade of the railroad tracks, with elevations increasing to the north, toward 
Highway 14, where homes are 80 to 100 feet above the track elevation. 

2.2. SE 148TH Avenue Crossing 

The 148th Avenue crossing provides access to the homes located along SE Rivershore Drive.  
There are homes all along this segment of waterfront properties, extending from the 
Steamboat Crossing development to the third at-grade crossing at SE 164th Avenue.  All of 
the homes along SE Rivershore Drive are single family residences.  There are currently three 
empty lots available along Rivershore Drive.  
 
North of Rivershore Drive is the SE Rivercrest community.  Land use in this area is all 
single-family residential, and between SE 144th Court and SE 157th Avenue, there are no 
empty lots.  It is also important to note that there are several single family homes located 
adjacent to Highway 14, where noise from traffic on the highway is the dominant noise 
source.    
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In the western end of this segment, the topographical conditions include a gentle slope, 
increasing in elevation, from 55 feet at the at-grade crossing to 120 feet by SE Northshore 
Drive, and further increasing to nearly 150 feet by Highway 14.  Residences located between 
the railroad tracks and Evergreen Highway, near and east of SE 152nd Court, have a more 
abrupt elevation change near the tracks, where the elevation increases from a 60 foot track 
elevation to approximately 90 feet in a distance of only 150 feet.  This berm is not expected 
to result in notable attenuation in train horn noise because the train mounted horns are 
located on top of the locomotives, approximately 18 feet above the track level. This berm 
does have the ability to reduce noise from the rail cars.  The majority of noise associated with 
rail cars is from the wheel rail interface and car couplers, both of which are low to the 
ground, and therefore, well shielded from the residences by the berm. 

2.3. SE 164th Avenues Crossing 

As stated above, the SE 164th Avenue crossing allows access to the single family residences 
along SE Rivershore Drive, connecting to the at-grade crossing at SE 148th Avenue.  North of 
the railroad tracks, and south of the Evergreen Highway, there is a group of single family 
residences that are located on a small bluff, 10 to 15 feet above the elevation of the railroad 
tracks. As previously stated, given the height of the train mounted horn, this bluff is not 
predicted to result in any meaningful attenuation of the train mounted horns.  As described 
above, the berm will provide some noise attenuation from rail car noise.  North of the 
Evergreen Highway, the ground elevation continues to slope upward toward Highway 14. 

There are several available lots west of SE 164th Avenue, located along the gated community 
on SE 158th Avenue.  There are also undeveloped lands near Highway 14, to the west of SE 
162nd Court and north of Rivershore Drive, south of the railroad tracks. 

East of SE 164th Avenue, land use is also primarily single-family residential.  There are also 
several lots that are prepared for single family residences that are currently unoccupied on SE 
166th Court and SE 169th Court and a cemetery just east of SE 164th Avenue, south of the 
Evergreen Highway.  The elevation change in this area is more gradual, increasing from the 
shoreline elevation of 25 feet to 55 to 57 feet at the railroad tracks, continuing to increase 
gradually to 94 to 96 feet at the SE Evergreen Highway and 145 to 150 at the Highway 14 
eastbound on-ramps.  
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3. Acoustic Introduction 

Noise levels referred to in this report for the purpose of evaluating potential impacts are 
stated in terms of decibels on the A-scale (dBA).  Noise levels stated in terms of dBA 
approximate the response of the human ear by filtering out some of the noise in the low and 
high frequency ranges that the ear does not detect well.  The A-scale is used in most 
ordinances and standards and was also used for the analysis on this project.  

Four primary sound level descriptors were used in this analysis: Lmin, Lmax, Leq and Ldn.  The 
Lmin and Lmax are the minimum and maximum measured sound levels during a given period. 
The equivalent sound pressure level (Leq) is defined as the average noise level, on an energy 
basis, for a stated period of time (e.g., hourly).  The Ldn is a 24-hour equivalent continuous 
level in dBA, where 10 dB is added to nighttime noise levels from the hours of 10:00 p.m. to 
7:00 a.m.   

In summary, the noise level descriptors are defined as follows: 
 
Symbol Description 
Lmin The minimum noise level 
Lmax  The maximum noise level 
Leq The average noise level (energy basis) 
Ldn The 24-hour average noise level with a 10-dBA penalty added to nighttime (10 

p.m. to 7 a.m.) levels 
 
Noise levels decrease with distance from a noise source.  Under most circumstances, for each 
doubling of the distance from a point source (such as a train horn) to a receiver, noise levels 
decrease by 6 dBA because of the geometric divergence of the sound waves.  Additional 
noise reduction (attenuation) can be provided by vegetation, terrain, and atmospheric effects 
that block or absorb noise.  It is also important to note that the Leq noise level from a line 
source (such as the rail cars on a long train or vehicles on a busy highway) will decrease by 3 
dBA for each doubling of distance (3 dB/DD) because of geometric divergence.  However, 
the Lmax from individual vehicles on the road will decrease by 6 dBA/DD.  Therefore, the 
maximum noise levels (Lmax) decrease more rapidly with distance from the road than do the 
average noise levels (Leq). 
 
To provide an understanding of noise and noise propagation, traffic on a busy roadway, 
which is known to virtually everyone, is used as an example.  Subjectively, a 3-dBA change 
in traffic noise levels is barely perceptible to the average person.  Changes of 5 dBA are 
perceptible to virtually everyone, and a 7 dBA change is normally perceived as a major 
change in the sound level.  A 10-dBA change in noise level is judged by most people to be 
approximately a twofold change in loudness (e.g., an increase from 50 dBA to 60 dBA 
causes the perceived loudness to double) and is considered a significant change in sound in 
many noise ordinances and regulations.  For train horns, an average person can often detect a 
change of only 1 to 2 dBA, with changes of 5 dBA clearly noticeable and often considered a 
major change in the sound level.  For more information on noise, and noise level descriptors, 
see the detailed introduction to acoustics given in Appendix B. 



8 
Railroad Horn Sound Study 8-14-2012 August 14, 2012,  8:28 AM 

  

4. Noise Monitoring 

Because this study is primarily concerned with reviewing and verifying the three previously 
identified benefit zones, the main noise source used in this study was the train mounted horn.  
For this study, extensive on-site noise monitoring was performed at thirteen different sites in 
the study area, in addition to data from two sites monitored in 2004.  The sites were selected 
after an extensive review of area topographical conditions, location and size of homes, 
structural shielding and proximity to the tracks.  Other considerations included the cut-off 
lines between the three tiers, size of lots, and typical outdoor use at a residence.  The 
monitoring was performed over at least 40 to 48 hours at each of the sites, and the sound 
level meters were set to collected 1-second Lmax and Leq noise level readings.  This data set 
allows for the calculation of any other noise descriptor typically used for the analysis of 
noise.   Along with similar readings from two other sites taken in November 2004, these 
readings were used to refine the previous benefit zone delineations. 
 
All noise measurements were taken in accordance with the American National Standards 
Institute (ANSI) procedures for community noise measurements.  The measurement locations 
were at least 5 feet from any solid structure, which prevents acoustical reflections, and at a 
height of 5 feet off the ground as required by ANSI Standards.  The equipment used for noise 
monitoring included Bruel & Kjaer Type 2250 and 2238 Sound Level Meters.  The sound 
level meters were calibrated prior to and after each measurement session using a Bruel & 
Kjaer Type 4231 Sound Level Calibrator.  Complete system calibration of all sound level 
meters is performed on an annual basis by Bruel & Kjaer Instruments.  System calibration is 
traceable to the National Institute of Standards and Testing (NIST).  All noise measurement 
systems meet or exceed the requirements for an ANSI Type 1 noise measurement system. 
 
Figure 2 provides an overview of the measurement sites on an aerial photo.  Five sites (M1 
through M5) were in the Steamboat Landing area due to the density of homes and varying 
topographical conditions in this community.  Four sites are along, or near, Rivercrest Drive 
(M7 through M9 and M14) with an additional site near the SE 148th Avenue crossing (M6).  
An additional reference site was located at the SE 164th Avenue Crossing (M10), with two 
additional sites (M11 and M15) located north and south of the SE 164th Avenue crossing.  
Finally, two sites (M12 and M13) were selected between the SE 148th Avenue and SE 164th 
Avenue crossings to evaluate the earth berm located along the north side of the tracks, which 
was expected to provide notable noise reduction from the rail cars. 
 
All noise monitoring was performed using detailed one-second Leq and Lmax noise level 
readings.  Performing noise level readings with one-second data allowed for clear delineation 
of warning horns and also provided a method to track the noise propagation into the nearby 
neighborhoods.  Table 1 provides a brief description of the noise monitoring locations.   
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Table 1: Noise Monitoring Locations 
Mon # Location1 Date2 Dist to 

Tracks3 
Dist to 

Crossing4 

M1 13902 SE 35th St.  
Reference Site 

4/5 – 4/7 2012 
103 125 

M2 13719 SE 36th St. 4/5 – 4/7 2012 422 536 

M3 13823 SE 36th St. 4/5 – 4/7 2012 475 475 

M4 14025 SE 35th Loop 4/5 – 4/7 2012 552 676 

M5 13810 SE 37th St. 4/5 – 4/7 2012 570 573 

M6 14719 Rivershore Dr.  
Reference Site 

4/7 – 4/9 2012 
56 80 

M7 3612 SE 147th Ct. 4/7 – 4/9 2012 381 523 

M8 3521 SE 147th Ct. 4/7 – 4/9 2012 530 646 

M9 14918 SE Rivercrest Dr. 4/7 – 4/9 2012 869 900 

M10 4310 SE 164th Ave.  
Reference Site 

4/12 – 4/13 2012 
98 100 

M11 4300 SE 164th Ave. 4/12 – 4/13 2012 412 412 

M12 15501 SE 40th Cir. 4/12 – 4/13 2012 450 2180 

M13 3908 SE 155th Ave. 4/12 – 4/13 2012 680 2073 

M145 14601 SE Rivercrest Dr.  11/16 – 11/20 2004 702 10636 

M155 16215 SE Rivershore Dr.  11/11 – 11/15 2004 264 159 
1. Locations shown on Figure 2 
2. Dates monitoring was performed 
3. Distance from sound level monitoring device to centerline of the railroad tracks 
4. Distance to the nearest at-grade crossing 
5. Data from 2004 measurements; Receivers M14 and M15 are the same as receivers M7 and M9 from 

the May 2005 Report  
6. Corrected distance measurement (2005 report stated 863 ft.) 

 

5. Methodology and Analysis Results 

Three different approaches were used to analyze the monitoring data collected for this study.  
The first examined the potential change in the maximum noise level (Lmax) at each of the 
measurement sites with the implementation the Quiet Zone.  The second approach compared 
the average nighttime noise levels with and without the train horns in order to determine how 
much overall benefit might be expected from the Quiet Zone.  Finally, the measured noise 
levels were used to calculate any additional noise attenuation due to topographical conditions 
and shielding from other structures, which in turn was used to optimize and verify the benefit 
zones. 

5.1. Noise Reduction Analysis for Lmax and Leq  

The overall maximum noise levels reduction was projected subtracting the measured Lmax 
with the train mounted warning horns from the measured Lmax without the train mounted 
warning horns.  The Leq analysis used a similar analysis method by subtracting the measured 
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Leq with the train horn to the calculated Leq without the train horn.  The Leq analysis was 
performed for typical nighttime hours of 12:00 midnight and 6:00 a.m. to account for 
nighttime sensitivity to noise.   

The analysis was performed inside the Bruel & Kjaer Type 7820 Noise Evaluator software 
package.  This software allows the user to exclude specific noise events, such as the train 
horn, from a measurement and automatically perform the calculations that provide a set of 
noise levels for the area excluding horn blasts.  The measured levels with the horn were 
compared and subtracted from the measured levels with the horn to arrive at the potential 
noise reduction for a Quite Zone.  The removal of the horn was performed using a 
conservative analysis (only those horns clearly identified were removed), and therefore the 
actual reductions could be 3 to 7 dB higher for the Lmax, and 2 to 5 dB higher for the Leq.  The 
results of this analysis were summarized and are provided in Table 2. 

Table 2: Noise Level Reduction Comparisons 
Monit. 
Site # 

Lmax  Noise Level Comparison1 Leq Noise Level Comparison2 

W/Horn WO/Horn Difference W/Horn WO/Horn Difference 
M1 111.7 93.9 17.8 77.0 69.6 7.4 

M2 
79.2 70.5 8.7 50.5 47.2 3.3 

M3 83.9 70.8 13.1 52.6 47.6 5.0 

M4 87.2 75.6 11.6 52.6 47.2 5.4 

M5 68.5 66.5 2.0 53.0 52.9 0.1 

M6 113.9 95.6 18.3 78.9 72.6 6.3 

M7 98.5 83.2 15.3 64.5 57.3 7.2 

M8 95.4 79.7 15.7 59.7 53.3 6.4 

M9 86.4 73.8 12.6 54.8 52.8 2.0 

M10 111.1 99.8 11.3 76.7 70.9 5.8 

M11 95.3 85.7 9.6 62.4 56.5 5.9 

M12 88.1 70.0 18.1 53.9 52.3 1.6 

M13 76.0 66.4 9.6 45.9 44.9 1.0 

M14 87.4 76.3 11.1 61.0 60.3 0.7 

M15 99.4 90.6 8.8 64.6 56.3 8.3 

Notes: 

1. Noise level measurement and reductions based on the maximum 1-second noise level between 
12:00 midnight and 6:00 a.m. 

2. Noise level measurement and reductions based on the Leq noise level between the hours of 12:00 
midnight and 6:00 a.m. 

 
The data shows that benefited residents in the project area will receive noise level reductions 
of 8 to 18 dBA Lmax and average noise level reductions of up to 8 dBA Leq during nighttime 
hours.  Note that most residences located near SR 14 receive little or no benefit from the 
quite zone as the noise at these sites is dominated by traffic on SR-14.  For example, 
receivers M9 and M14 both have average noise reductions of less than 3 dB, which may not 
be noticeable to most people.  However, both M9 and M14 will have some reduction from 
the maximum noise from the train horns   In addition, locations directly adjacent to the tracks 
at a crossing, such as site M1, M6 and M10 may not have the same level of overall average 
noise reduction due to noise from the passing locomotive and rail cars, which typically can 
produce noise levels of up to 90 dBA Lmax at 50 to 100 feet.  Virtually all sites, except those 
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close to SR-14, and those with shielding from the rail cars, will receive overall average Leq 
noise reductions of over 3 to 8 dB. 

One site with the minimal reduction was receiver M5, in the Steamboat Landing community.  
Because this monitoring site was on the north side of SE 37th Avenue, in front of a residence, 
the microphone would not have captured much of the noise from the trains and train horns 
that would be audible in the back yards of these residences, and most homes in this area are 
expected to have an actual reduction in the Lmax of 4 to 7 dBA and an average reduction of 2 
to 4 dBA. 

5.2. Normalization Analysis for Topographical and Structural Shielding 

Because the noise from the horns is very loud and can be easily identified, it is possible to 
use the maximum horn noise level to arrive at a shielding factor for each specific residence or 
area.  For example, we know that the horn noise at 100 feet is approximately 104 to 108 dBA 
Lmax.  Therefore, if we measure a specific train horn noise level, say 94 dBA at a 
measurement location that is 380 feet from the nearest horn sounding location, and normalize 
that measurement to 100 feet using acoustical formulas, the result is 106 dBA Lmax, which 
would indicate that there is little shielding between the horn and the measurement site.  
Conversely, if we measured 77 dBA at a different site that is 422 feet from the tracks, this 
would equate to a level of only 89 dBA Lmax at 100 feet, which indicates a substantial 
reduction in the horn noise at that site, which is likely due to topography and structures 
between the tracks and the residence.  This second residence would have less of a benefit 
from the quite zone then the first residence, even though the actual difference in distance 
from the tracks is only approximately 40 feet.  An added distance of 42 feet (increasing the 
distance from 380 to 422 feet) should only account for an additional reduction of 
approximately 1 dBA. 
 
To better illustrate the effects of area topography and structures on train horn noise levels, the 
measured noise levels at each of the monitoring sites were normalized to 100 feet.  The 
normalization was performed using the assumption that all residences had a direct line-of-
sight to the train horn, and the only attenuation was from atmospheric dispersion at the 
standard rate of 6 dB per doubling of distance.  Since the reference noise level for train horns 
is around 104 to 108 dBA Lmax, the greater the differential between the nominal horn noise 
level and the normalized measured noise level, the greater the noise attenuation from 
topography and/or structures.  In the case of M12 and M13, some of the noise reduction may 
also be due to a greater distance between the location of the actual sounding of the horn and 
nearest track distance, as these residences are located directly between the SE 164th and SE 
148th Avenue crossings.  Table 3 provides the results of this analysis, and includes the 
distance to the tracks, measured average noise levels, measured average noise levels 
normalized to 100 feet, predicted noise reduction from topography and/or structures, and 
descriptions of why the change in the predicted noise level occur. 
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 Table 3. Noise Reduction Projections from Topographical and Structural Shielding  

 Rec #1 Location 
Distance 

to Tracks2 
Average 

Lmax
3 

Lmax @ 
100 ft.4 

Shielding  
Reduction5 Notes 

M1 13902 SE 35th St. 103 108 108 0 Near crossing, no noise reduction 

M2 13719 SE 36th St. 422 77 89 -19 Located behind two rows of homes, elevation slightly higher (6 ft.) than crossing 

M3 13823 SE 36th St. 475 82 96 -12 
Noise reduction less than expected due to line-of-sight to crossing and 
elevation higher then tracks (14 to 16 feet above tracks) 

M4 14025 SE 35th Loop 552 82 97 -11 
Noise reduction less than expected due to horn noise traveling down SE 36th 
Loop and elevation higher then tracks (6 to 12 feet above tracks) 

M5 13810 SE 37th St. 570 66 81 -27 

Homes on SE 37th and SE 36th are well shielded by a hill and structural 
shielding, with residences 10 to 16 feet lower than crossing, and an additional 
20 feet lower than SE 36th Street hillside.  The microphone at M5 had additional 
shielding from the structure of the residence, and the actual reduction is 
expected to be 22 to 24 dBA 

M6 14719 Rivershore Dr. 56 111 106 -2 Near crossing, no noise reduction 

M7 3612 SE 147th Ct. 381 94 106 -2 
Located up-hill from crossing, with little topographical reduction, and no 
structural shielding 

M8 3521 SE 147th Ct. 530 86 100 -8 
Located up-hill from crossing, with some topographical reduction, and some 
structural shielding from homes to the south 

M9 14918 SE Rivercrest Dr. 869 75 94 -14 
This residence is well shielded by topographical conditions and structures and 
is located near SR14, which is the dominate source at this residence.  This 
residence was not included in any of the previous benefit zones. 

M10 4310 SE 164th Ave. 98 108 108 0 Near crossing, no noise reduction 

M11 4300 SE 164th Ave. 412 92 104 -4 
Located on Evergreen Highway, up-hill from crossing with little topographical 
reduction, and minimal structural shielding 

M12 15501 SE 40th Cir. 450 74 87 -21 Monitoring sites M12 and M13 are located directly between two crossing, and 
are up-hill, with shielding from an embankment next to the tracks other 
structures M13 3908 SE 155th Ave. 680 68 84 -24 

M14 14601 SE Rivercrest Dr. 702 78 95 -13 
This residence is well shielded by topographical conditions and structures and 
is located near SR14, however, the exterior use of this home and others in this 
area would benefit as the backyards are well shielded from SR14 

M15 16215 SE Rivershore Dr. 264 92 104 -4 Additional reduction from topographical conditions, structures and foliage 
1. See Figure 2 for receiver locations 
2. Shortest distance between the tracks and the measurement site 
3. Average of several Lmax noise levels from train horns 
4. Measured train horn noise level normalized to 100 feet 
5. Reduction in horn noise from topographical and structural shielding based on a train horn noise level of 108 dBA Lmax at 100 feet 
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5.3. Revisions and Updates to Existing Tier Level Definitions 

One of the main reasons for this additional study was to determine if measured noise levels 
of horn noise would result in changes to the locations of the contours and Tier Levels 
presented in the previous study. This was completed by comparing the measured noise levels 
taken during this analysis with the predicted contours and Tier Level recommendations 
presented in the previous report.  Based on that comparison, the vast majority of modeled and 
measured noise levels agree within 2 to 3 dB, and therefore, the vast majority of parcels have 
no change in the recommended Tier Levels provided in the first report.  However, there are 
some areas where the topographical conditions and structural shielding did reduce horn noise 
levels, and consequently, the benefit, that some residences would receive.  In another area, 
the lack of topographical and structural shielding first assumed resulted in higher noise levels 
from the train horn, and therefore increased benefit at other residences. In summary, this 
analysis resulted in changes in three areas in this corridor: 

1. Due to elevation changes and funneling of noise along north-south streets in the 
Steamboat Crossings area, there are several residences that should be included in 
Tier 2 that are currently in Tier 3.  This includes homes located near the top of the 
hillside at the intersection of SE 36th Street along SE 139th Avenue and some 
residences located along SE 35th Loop, near monitoring site M4.  The elevation of 
homes in this area, along with funneling of horn noise from north to south, allowed 
more horn noise to affect the homes than previously predicted.  Therefore, 
eliminating the horn noise would result in a more notable then previously predicted.  
The other area in Steamboat Crossing with a notable change are residences along SE 
37th and SE 38th Avenues, which are all in Tier 3.  Although these receivers remain in 
Tier 3, topographical and structural shielding is predicted to reduce the overall 
benefit many of these homes will receive from the Quite Zone. 

2. The steep embankment along the north side of the tracks, from the at-grade crossing 
at SE 164th Avenue to the vicinity of SE 153rd Court, provides some additional noise 
attenuation for homes located uphill west of SE 155th and east of SE 164th Avenues.  
In addition to the embankment, some additional reduction may be due to the trains 
not sounding the horns for a short distance from the vicinity of SE 158th to SE 153rd 
Court, as this is between the two crossings at SE 164th and SE 148th Avenues.  
Although the additional noise reduction is small in most cases, it resulted in some 
Tier revisions in this area.   

3. Homes located along SE 164th Avenue all have minimal shielding from the at-grade 
crossing and should all be included Tier 1.  This was based on low noise reduction 
for homes in this area, as noise from the horn is funneled north and south along SE 
164th Avenue. 

The combination of reduced noise levels in some areas and increased noise levels in others 
prompted a re-evaluation of the benefit zones at several parcels.  All other parcels have noise 
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levels that are within approximately 1 to 3 dB of the predicted noise levels from the initial 
analysis and no change to any of those parcels is recommended.   

6. Benefit Zone Summary  

Based on the noise reduction information, three benefit zones were derived.  Items considered 
in generating the benefit zones included the absolute measured Lmax, Leq, the calculated 
reduction in the Lmax and Leq with the Quite Zone, the distance from the tracks, any physical 
shielding between the tracks and receiver and the proximity to SR-14.   

Based on the actual noise measurements, calculations and amount of attenuation from 
topography and structural shielding, the different Benefit Zone Tiers can be defined as 
follows: 

 Tier 1 Receivers:  Tier 1 receivers are Front-line receivers that are directly adjacent 
to the tracks.  These receivers will receive the most significant reduction in warning 
horn noise levels of greater than 15 to 20 dBA Lmax; however, they will continue to 
have a substantial noise impact from the locomotives and rail cars.  There are 
instances where the horn reduction may be less than 15 dB, and the residence is still 
in Tier 1 due to the overall noise reduction, for example see M10. 

 Tier 2 Receivers:  Tier 2 receivers are homes that have some level of shielding from 
the tracks, and therefore do not receive a substantial level of noise from the 
locomotives and rail cars.  These Tier 2 receivers will, however, have significant 
noise reductions in the level of warning horn noise of 8 to 15 dBA (or more).  These 
homes also will see a typical reduction in rail car noise during nighttime hours of 5 to 
8 dB. 

 Tier 3 Receivers:  The Tier 3 receivers will receive some reduction in warning horn 
noise, less than 10 dBA Lmax.  In addition, these receivers will have a slight reduction 
of up to 3 to 5 dBA in their overall noise levels. 

6.1. Recommended Changes to Impacted Parcel Maps 

Based on the information in Table 2, some slight revisions are recommended to the existing 
impacted parcels and Tier assignments.  For reference Figure 3 provides an aerial view of the 
existing Tier Levels from the City of Vancouver as of April 2009.  Figures 4 through 6 
provide the edits to the Tier levels, with the parcels recommended for changes to the Tier 
Levels outlined with a red box.  The changes are as follows: 

 Four homes in the Steamboat Crossing community are changed from Tier 2 to Tier 1 
due to minimal shielding and line-of-sight to the tracks 

 Two homes in the Steamboat Crossing community are changed from Tier 3 to Tier 2 
due to minimal shielding and funneling of noise along SE 35th Loop 
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 One Home along Evergreen Highway is changed from Tier 1 to Tier 2 due to 
shielding from the embankment and other structures 

 One Home on 155th Avenue is changed from Tier 2 to Tier 3 due to shielding from 
the embankment and other structures 

 Two homes on 164th Avenue is changed from Tier 2 to Tier 3 due to lack of shieling 
and line-of-sight to the crossing 
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7. Conclusions and Recommendations 

In general, the results of this analysis concur and support the benefit zones and Tier levels for 
the Quiet Zone analysis as provided in the previous report and on the City of Vancouver Tier 
Levels in Figure 3.  There are some parcels in the study area where additional shielding from 
topographical conditions and structures reduced noise levels from train horns by a small 
amount, and other areas where topographical conditions and structures did not reduce the 
noise from the horns as previously expected.  These conditions resulted in some limited 
changes to the recommended Tier Level at ten parcels.  However, in most areas, the noise 
levels measured in April 2012 support the results of the previous noise study. 
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Appendix B 

Introduction to Acoustics 

This section discusses how noise is evaluated—its definition, transmission characteristics, 
and measurement. This section also provides some typical noise levels for reference. 

What is Sound? 

Sound is any change in air pressure that the human ear can detect, from barely perceptible 
sounds to sound levels that can cause significant hearing damage.  These changes in air 
pressure are translated to sound in the human ear.  The greater the change in air pressure, the 
louder the sound.  For example, a quiet whisper in the library creates a relatively small 
change in the room air pressure, whereas air pressure changes are much greater in the front 
row of a rock concert. 

In addition to the loudness of sound, frequency is a term also used to describe sound.  The 
frequency of sound is determined by the number of recurring changes in air pressure per 
second.  A sound that contains a relatively high number of pressure changes per second is 
generally referred to as a high frequency noise or “high-pitched.”  One common example of a 
high-frequency noise is a referee’s whistle.  A sound that has a low number of pressure 
changes per second is referred to as low frequency or low-pitched noise (for example, a bass 
drum). 

A person’s response to noise is subjective and can vary greatly from person to person.  Some 
key factors that can influence an individual’s response include the loudness, frequency, the 
amount of background noise present, and the nature of the activity taking place that the noise 
affects.  For example, boisterous children playing outside during the day, while there is 
background traffic noise, is generally less obtrusive than if the children were making the 
same amount of noise during the nighttime sleeping hours. When sounds are unpleasant, 
unwanted, or disturbingly loud, they are normally considered “noise.” 

How do we measure sound? 

We measure sound both in terms of loudness and frequency. The unit used to measure the 
loudness of noise is called a decibel (dB).  A range from 0 to 120 dB is the typical range of 
hearing.  While the loudness of sound is an easy concept for most people, a sound’s 
frequency is just as important in understanding how we hear sounds. 

Frequency is measured in terms of the number of changes in air pressure that occur per 
second.  The unit we use to measure the frequency of noise is called hertz (Hz).  While the 
human ear can detect a wide range of frequencies from 20 Hz to 20,000 Hz, it is most 
sensitive to sounds at the middle frequencies (500 to 4,000 Hz).  The human ear is 
progressively less sensitive to sound at frequencies above and below this middle range.  For 
example, a noise level of 60 dB at 250 Hz would be considerably less noticeable to a person 
than 60 dB at 1,000 Hz. 



 
Railroad Horn Sound Study 8-14-2012 August 14, 2012,  8:28 AM 

  

 

To account for the human ear’s sensitivity to frequencies, an adjustment is made to the dB 
measurement scale.  The adjusted scale, referred to as the A-weighted decibel scale, provides 
a more accurate measure of what the human ear can actually hear. When the A-weighted 
scale is used, the decibel levels are designated as dBA. This unit of measurement is used in 
this report. 

For a sense of perspective, normal human conversation ranges between 44 and 65 dBA when 
people are about 3 to 6 feet apart.  Very slight changes in noise levels, up or down, are 
generally not detectable by the human ear.  The smallest change in noise level that a human 
ear can perceive is about 3 dBA, while increases of 5 dBA or more are clearly noticeable.  
For most people, a 10 dBA increase in noise levels is judged as a doubling of sound level, 
while a 10 dBA decrease in noise levels is perceived to be half as loud. For example, a 
person talking at 70 dBA is perceived as twice as loud as the same person talking at 60 dBA. 

What are typical neighborhood noise levels? 

In most neighborhoods, nighttime noise levels are noticeably lower than daytime noise 
levels.  In a quiet rural area at night, noise levels from crickets or winds rustling leaves on the 
trees can range between 32 and 35 dBA. As residents start their day and local traffic 
increases, the same rural area can have noise levels ranging from 50 to 60 dBA.  While noise 
levels in urban neighborhoods are louder than rural areas, they share the same pattern of 
lower noise levels at night than during the day.  Quiet urban nighttime noise levels range 
from 40 to 50 dBA.  Noise levels during the day in a noisy urban area are frequently as high 
as 70 to 80 dBA. 

How do we take into account that noise changes over time? 

Noise levels from most sources tend to vary with time. For example, noise levels increase 
when a car approaches, then reach a maximum peak as it passes, and decrease as the car 
moves farther away.  In this example, noise levels within a 1 minute timeframe may range 
from 45 dBA as the vehicle approaches, increase to 65 dBA as it passes by, and return to 45 
dBA it moves away.  To account for the variance in loudness, over time, a common noise 
measurement is the equivalent sound pressure level (Leq).  The Leq is defined as the energy 
average noise level, in dBA, for a specific time period (for example, 1 minute).  Therefore, 
assuming the energy average noise level was 60 dBA during the entire period of time the car 
could be heard as it passed by, the noise level would be stated as 60 dBA- Leq. 

How does sound reduce as it travels from the source to the receiver? 

There are several factors that determine how sound levels decrease over a distance. Under 
ideal conditions, a point noise source in free space will attenuate at a rate of 6 dB each time 
the distance from the source doubles (using the inverse square law). An ideal line source 
(such as constant flowing traffic on a busy highway) reduces at a rate of approximately 3 dB 
each time the distance doubles. Under real-life conditions, however, interactions of sound 
waves with the ground often result in attenuation that is slightly higher than the ideal 
reduction factors given above. Other factors that affect the attenuation of sound with distance 
include existing structures; topography; foliage; ground cover; and atmospheric conditions 
such as wind, temperature, and relative humidity. The potential effects of these factors on 
sound propagation are described below. 
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 Existing structures can substantially affect noise levels. Structures can reduce noise by 
physically blocking the sound transmission and, under special circumstances, may cause 
an increase in noise levels if the sound is reflected off the structure and transmitted to a 
nearby receiver location. Measurements have shown that a single-story house has the 
potential, through shielding, to reduce noise levels by as much as 10 dB or greater. The 
actual noise reduction will depend greatly on the geometry of the noise source, receiver, 
and location of the structure. Increases in noise caused by reflection are normally 3 dB or 
less, which is the minimum change in noise levels that can be noticed by the human ear. 

 Topography includes existing hills, berms, and other surface features between the noise 
source and receiver location. As with structures, topography can potentially reduce or 
increase sound, depending on the geometry of the area. When placed between the noise 
source and receiver, hills and berms can have a significant effect on noise levels. In many 
situations, berms are used as noise mitigation because they physically block the noise 
source from the receiver location. In some locations, however, the topography can cause 
an overall increase in sound levels by either reflecting or channeling the noise towards a 
sensitive receiver location. 

 Dense foliage can slightly reduce noise levels. The Federal Highway Administration 
(FHWA) assumes up to a 5 dBA reduction in traffic noise for locations that have at least 
30 feet of dense evergreen foliage.  

 Ground cover between the receiver and the noise source can significantly affect noise 
transmission. For example, sound will travel very well across reflective surfaces such as 
water and pavement, but can be attenuated when the ground cover is field grass, lawn, or 
even loose soil. Detailed information related to sound transmission in the project area was 
compiled using a combination of onsite monitoring, noise modeling, and published 
information. This information was used during the final noise modeling to account for the 
varying ground conditions in the project area.  

 Atmospheric conditions that can affect the transmission of noise include wind, 
temperature, humidity, and precipitation. Wind can increase sound levels if it is blowing 
from the noise source to the receiver; conversely, it can reduce noise levels if blowing in 
the opposite direction. Noise propagation can also be affected when the temperature 
gradient is such that an inversion is formed. Other atmospheric conditions such as 
humidity and precipitation are rarely severe enough to result in significant changes in 
noise level propagation. Because weather conditions frequently change, it is not realistic 
to consider atmospheric conditions in traffic noise studies. 

  



 
Railroad Horn Sound Study 8-14-2012 August 14, 2012,  8:28 AM 

  

 

How can loud noises affect my hearing? 

Long term, or continuous, exposure to very loud noises can significantly damage the human 
ear.  To protect against hearing loss, the U.S. Environmental Protection Agency (EPA ) has 
established an 8-hour continuous exposure limit of 75 dBA.  Noise levels exceeding 80 dBA 
over continuous periods can result in permanent hearing loss.  Noise levels above 110 dBA 
become intolerable and then extremely painful. 

Table B-1 shows some common noise sources and compares their relative loudness to that of 
an 80 dBA source, such as a garbage disposal or food blender. 

Table B-1  Sound Levels and Relative Loudness of Typical Noise Sources 

Noise Source or Activity 

Sound Level 

(dBA) Subjective Impression 

Relative Loudness (human 

judgment of different 

sound levels) 

Jet aircraft takeoff from carrier (50 feet) 140 Threshold of pain 64 times as loud 

50-horse power siren (100 feet) 130  32 times as loud 

Loud rock concert near stage,  
Jet takeoff (200 feet) 

120 Uncomfortably loud 16 times as loud 

Float plane takeoff (100 feet) 110  8 times as loud 

Jet takeoff (2,000 feet) 100 Very loud 4 times as loud 

Heavy truck or motorcycle (25 feet) 90  2 times as loud 

Garbage disposal, food blender (2 feet), 
Pneumatic drill (50 feet) 80 Moderately loud Reference loudness 

Vacuum cleaner (10 feet),  
Passenger car at 65 mph (25 feet)  

70  1/2 as loud 

Large store air-conditioning unit (20 feet) 60  1/4 as loud 

Light auto traffic (100 feet) 50 Quiet 1/8 as loud 

Bedroom or quiet living room 
Bird calls 

40  1/16 as loud 

Quiet library, soft whisper (15 feet) 30 Very quiet  

High quality recording studio 20   

Acoustic Test Chamber 10 Just audible  

 0 Threshold of hearing  

Sources:  Beranek (1988) and EPA (1971). 
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What are the technical descriptions of the noise measurement metrics? 

The following section provides technical description and definitions of the most common 
measurement descriptor.  The information is divided into three sections: General 
Measurement Metrics; Community Measurement Metrics; and Statistical Measurement 
Metrics. 

Genera Measurement Metrics 

 LpA (A-weighted sound pressure level).  The sound pressure in dB is 20 times the log of 
the ratio of the measured A-weighted pressure, p, to the static pressure, po, where po is 20 
Pa. 

LPA = 20Log10 






pA

p0
 dBA  re 20uPa 

 Leq (equivalent continuous sound level).  The constant sound level in dBA that, lasting for 
a time "T," would have produced the same energy in the same time period "T" as an actual A-
weighted noise event. 

Leq = 10Log10 
1
T

 ò
T

0





p(t)

po

2dt 

 Lmin  (minimum A-weighted RMS sound level).  The smallest RMS (root-mean square) 
sound level, in dBA, measured during the preset measurement period. 

 Lmax  (maximum A-weighted RMS sound level).  The greatest RMS (root-mean square) 
sound level, in dBA, measured during the preset measurement period. 

 

Community Noise Level Descriptors 

The following sound level descriptors are commonly used in community noise 
measurements: 

 Ldn (day-night average sound level).  A 24-hour equivalent continuous level in dBA where 
10 dB is added to nighttime noise levels from the hours of 10:00 p.m. to 7:00 a.m. 

 CNEL (community noise equivalent level).  A 24-hour equivalent continuous level in dbA 
where 5 dBA is added to evening noise levels from 7:00 p.m. to 10:00 p.m. and 10 dBA is 
added to nighttime noise levels from 10:00 p.m. to 7:00 a.m. 

 SEL (sound exposure level).  That constant level in dBA that, lasting for 1 second, has the 
same amount of acoustic energy as a given A-weighted noise event lasting for a period of 
time T.  This measurement is most commonly used for airport noise. 

Statistical Noise Level Metrics 

Public response to sound often depends upon the range that the sound varies in a given 
environment.  For example, people generally find a moderately high, constant sound level 
more tolerable than a quiet background level interrupted by high-level noise intrusions.  In 
light of this subjective response, it is often useful to look at a statistical distribution of sound 
levels over a given time period.  Such distributions identify the sound level exceeded and the 



 
Railroad Horn Sound Study 8-14-2012 August 14, 2012,  8:28 AM 

  

 

percentage of time exceeded; therefore, it allows for a more complete description of the 
range of sound levels during the given measurement period. 
 
The sound level descriptor Lxx is defined as the sound level exceeded XX percent of the 
time.  Some of the more common versions of this descriptor and their corresponding 
definitions are listed below: 

 L01:  The sound level is exceeded 1 percent of the time. This is a measure of the loudest 
sound levels during the measurement period.  Example:  During a 1-hour measurement, an 
L01 of 95 dBA means the sound level was at or above 95 dBA for 36 seconds. 

 L10:  The sound level is exceeded 10 percent of the time.  This is a measure of the louder 
sound levels during the measurement period.  Example:  During a 1-hour measurement, an 
L10 of 85 dBA means the sound level was at or above 85 dBA for 6 minutes. 

 L50:  The sound level is exceeded 50 percent of the time.  This level corresponds to the 
median sound level.  Example:  During a 1-hour measurement, an L50 of 67 dBA means the 
sound level was at or above 67 dBA for 30  minutes.  

 L90:  The sound level is exceeded 90 percent of the time.  This is a measure of the nominal 
background level.  Example:  During a 1-hour measurement, an L90 of 50 dBA means the 
sound level was at or above 50 dBA for 54 minutes. 

 
Other commonly used LXX values contained in the Washington State Administrative Code 
include L2.5, L8.3, and L25.  These correspond to the 5-, 10-, and 15-minute time levels for a 
1-hour measurement period, respectively. 
 
Figure B-1 is a land use compatibility chart based on the 24-hour Ldn noise level.  Charts 
like this are commonly used to establish a land use acceptability rating depending on noise 
levels.   
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Figure B-1 

 
 

 
LAND USE COMPATIBILITY FOR

COMMUNITY NOISE ENVIRONMENTS

TRANSIENTLODGING-
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RESIDENTIAL
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OFFICE BUILDINGS, BUSINESS

COMMERCIAL AND

PROFESSIONAL

INDUSTRIAL, MANUFACTURING

UTILITIES, AGRICULTURE

INTERPRETATION
NORMALLYACCEPTABLE
SPECIFIED LAND USEISSATISFACTORY, BASED UPON THEASSUMPTION THAT ANY

BUILDINGSINVOLVED AREOFNORMAL CONVENTIONAL CONSTRUCTION, WITHOUT

ANYSPECIAL NOISEINSULATION REQUIREMENTS.

CONDITIONALLYACCEPTABLE
NEWCONSTRUCTION ORDEVELOPMENT SHOULD BEUNDERTAKEN ONLYAFTERA

DETAILED ANALYSISOFTHENOISEREDUCTION REQUIREMENTSISMADEAND NEEDED

NOISEINSULATION FEATURESINCLUDED IN THEDESIGN.

NORMALLYUNACCEPTABLE
NEWCONSTRUCTION ORDEVELOPMENT SHOULD BEDISCOURAGED. IFNEW

CONSTRUCTION ORDEVELOPMENT DOESPROCEED, A DETAILED ANALYSISOFTHE

NOISEREDUCTION REQUIREMENTSMUST BEMADEAND NEEDED NOISEINSULATION

FEATURESINCLUDED IN THEDESIGN.

CLEARLYUNACCEPTABLE
NEWCONSTRUCTION ORDEVELOPMENT CLEARLYSHOULD NOT BEUNDERTAKEN.

SOURCE: STATEOFCALIFORNIA GENERAL PLAN GUIDELINES, JUNE1987
CITYOFDAVIS, CALIFORNIA GENERAL PLAN (NOISEELEMENT)
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Appendix C 
 
Noise Monitoring Data 

 



Time
M1 (Reference): 

13902 SE 35th St.
M2: 13719 SE 

36th St.
M3: 13823 SE 

36th St.
M4: 14025 SE 

35th Loop
M5: 13810 SE 

37th St.

3:32 PM 109.8 75.1 82.8 68.8 70.3
4:25 PM 109.6 78.1 83.2 79.4 69.4
5:21 PM 102.8 71.9 78 72.5 61
5:28 PM 106.6 73 78.4 77.4 61.7
6:20 PM 103.6 78.2 81.2 79.3 61.7
6:32 PM 110.7 76.5 83.3 82.9 65.5
7:40 PM 106 82.2 83.3 89.5 65.7
8:08 PM 112.6 77.2 83.3 84.5 66.8
8:44 PM 109.4 74.3 82 80.3 64
9:16 PM 110.4 79.4 82.4 84.7 65.3
9:28 PM 110.8 80.5 83.6 84.7 67

10:00 PM 107.8 81.5 83.6 86.1 71.8
10:40 PM 107.6 75.2 81.2 83.9 71.7
11:30 PM 109.2 78.3 82 88.4 65
11:46 PM 109.7 76.6 83.6 75.2 66.8
1:00 AM 111 76.6 83.9 83.4 66.1
1:43 AM 108.3 77.7 82.7 86.4 64.1
1:56 AM 105.2 74.6 81 79.9 63.9
2:26 AM 106.2 73.4 79 78.8 59.2
3:00 AM 105.8 79.2 82.3 87.2 63

Max. 112.6 82.2 83.9 89.5 71.8
Min. 102.8 71.9 78 68.8 59.2
Avg. 108.2 77.0 82.0 81.7 65.5

Lmax Readings at Steamboat - April 5-6, 2012



Time

M6 (Reference):  
(near) 14707 

Rivershore Dr.
M7: 3612 SE 

147th Ct.
M8: 3521 SE 

147th Ct.
M9: 14918 SE 
Rivercrest Dr.

5:50 PM 107.3 92.4 88.7 68
6:18 PM 108.2 90.3 76 76.1
6:34 PM 114.3 97.3 88 74.7
7:07 PM 110.6 94.4 77 81.9
7:20 PM 106.4 92.2 79 68.3
7:36 PM 118.4 96 99.1 83.2
8:07 PM 110.4 92.4 78.8 71.9
8:50 PM 112.8 94 82.9 79.5
9:36 PM 113.4 98.1 91.7 72.7

10:10 PM 111.1 94.5 78.4 77.2
1:02 AM 111.15 91.2 77.6 82.3
1:19 AM 112 96.1 94.6 79.8
1:58 AM 105.5 89.7 84.2 72.3
2:14 AM 111.7 97.4 89.9 72
3:17 AM 111.5 97.3 84.9 66.5
2:28 PM 113.2 94.8 88.3 75.2
2:47 PM 109.8 94.1 89.2 72.3
4:18 PM 113 93.9 91.2 70.3
5:53 PM 106.4 88.7 81.4 82.8
6:42 PM 113.9 95.6 92.7 67.4

Max. 118.4 98.1 99.1 83.2
Min. 105.5 88.7 76 66.5
Avg. 111.1 94.0 85.7 74.7

Lmax Readings at Rivercrest - April 7-8, 2012



Time

M10:  Reference = 
4310 SE 164th 

Ave.
M11:  4300 SE 

164th Ave.
M12:  15501 SE 

40th Cir.
M13:  3908 SE 

155th Ave.

5:45 PM 109.7 89.9 71 72.8
6:16 PM 112.5 95.3 72.6 76.5
6:42 PM 108.6 91.2 67 74.9
7:08 PM 111.4 94.4 74.2 73.1
7:56 PM 109.8 94.4 85.8 68.3
8:41 PM 106.7 91.4 79.8 64.9
8:57 PM 111.6 92.3 74.4 61.1
9:33 PM 111.8 94.1 73.2 60.9

10:06 PM 106.9 91.3 73.2 62.3
10:31 PM 111.2 93.4 67.6 65
11:05 PM 107.3 88.2 67.3 72.2
11:35 PM 102.5 87.8 70.7 65.8
12:29 AM 111.1 95.3 81.8 70.7
2:02 AM 108.6 91.6 69.2 63.1
2:35 AM 107.2 92.5 88.1 76
4:19 AM 109.9 93 79.1 65.1
6:26 AM 109.5 92.7 71.9 69.6
7:16 AM 105.1 88.3 72.5 68.4

10:41 PM 109.8 94.5 75.4 65.5

Max. 112.5 95.3 88.1 76.5
Min. 102.5 87.8 67 60.9
Avg. 109.0 92.2 74.5 68.2

Lmax East End at Rivercrest - April 12-13, 2012



Cursor: 04/05/2012 11:59:32 PM - 11:59:33 PM  LAIeq=44.0 dB  LAFmax=44.8 dB  LCpeak=62.0 dB  LAFmin=42.7 dB
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Cursor: 04/06/2012 01:43:06 AM - 01:43:07 AM  LAIeq=53.8 dB  LAFmax=55.1 dB  LCpeak=70.2 dB  LAFmin=50.0 dB
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Cursor: 04/07/2012 02:45:28 AM - 02:45:29 AM  LAIeq=74.2 dB  LAFmax=74.1 dB  LCpeak=88.3 dB  LAFmin=72.4 dB

M1 04/07/12
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Cursor: 04/05/2012 08:02:02 PM - 08:02:03 PM  LAeq=49.0 dB  LAFmax=49.7 dB  LAFmin=48.4 dB
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Cursor: 04/05/2012 06:13:11 PM - 06:13:12 PM  LAeq=47.9 dB  LAFmax=48.6 dB  LAFmin=47.2 dB
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Cursor: 04/06/2012 03:03:54 AM - 03:03:55 AM  LAeq=34.8 dB  LAFmax=35.4 dB  LAFmin=34.3 dB
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Cursor: 04/07/2012 11:00:14 AM - 11:00:15 AM  LAeq=53.0 dB  LAFmax=54.8 dB  LAFmin=48.3 dB
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Cursor: 04/07/2012 11:53:42 PM - 11:53:43 PM  LAIeq=47.9 dB  LAFmax=47.9 dB  LCpeak=73.7 dB  LAFmin=46.1 dB

M6 04/07/12
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Cursor: 04/08/2012 03:20:24 AM - 03:20:25 AM  LAIeq=44.8 dB  LAFmax=44.7 dB  LCpeak=67.5 dB  LAFmin=43.9 dB
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Cursor: 04/08/2012 04:23:19 PM - 04:23:20 PM  LAIeq=52.3 dB  LAFmax=52.3 dB  LCpeak=71.3 dB  LAFmin=50.5 dB

M6 04/08/12-2
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Cursor: 04/09/2012 12:00:27 AM - 12:00:28 AM  LAIeq=42.1 dB  LAFmax=42.0 dB  LCpeak=60.3 dB  LAFmin=41.3 dB
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Cursor: 04/08/2012 03:22:19 AM - 03:22:20 AM  LAeq=40.0 dB  LAFmax=41.0 dB  LAFmin=39.2 dB
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Cursor: 04/08/2012 03:20:09 AM - 03:20:10 AM  LAeq=42.4 dB  LAFmax=43.0 dB  LAFmin=41.8 dB
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Cursor: 04/08/2012 03:19:29 AM - 03:19:30 AM  LAeq=49.4 dB  LAFmax=49.9 dB  LAFmin=48.8 dB
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Cursor: 04/12/2012 09:33:46 PM - 09:33:47 PM  LAIeq=85.5 dB  LAFmax=85.3 dB  LCpeak=104.8 dB  LAFmin=80.8 dB
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Cursor: 04/13/2012 07:20:40 AM - 07:20:41 AM  LAIeq=50.8 dB  LAFmax=50.6 dB  LCpeak=77.9 dB  LAFmin=49.3 dB
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Cursor: 04/13/2012 10:53:35 PM - 10:53:36 PM  LAeq=51.5 dB  LAFmax=51.8 dB  LAFmin=50.9 dB

M11

11:00:00 PM 05:00:00 AM 11:00:00 AM 05:00:00 PM 11:00:00 PM 05:00:00 AM 11:00:00 AM
30

40

50

60

70

80

90

100

110
dB

LAeq LAFmax LAFmin



Cursor: 04/13/2012 10:50:42 PM - 10:50:43 PM  LAeq=51.6 dB  LAFmax=53.2 dB  LAFmin=47.8 dB
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Cursor: 04/13/2012 10:49:05 PM - 10:49:06 PM  LAeq=43.9 dB  LAFmax=44.3 dB  LAFmin=43.4 dB

M13
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Cursor: 11/17/2004 03:22:07 AM - 03:22:08 AM  LAeq=74.8 dB  LAFmax=76.6 dB

M14 (from 2005)
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May 19, 2005 
 
 
 
 
City of Vancouver 
John A Manix , P.E., 
Traffic Engineer/Neighborhood Traffic Control 
Clark/Vancouver 
Department of Transportation 
1300 Franklin, Fourth Floor 
PO Box 1995 
Vancouver, WA 98668 
 
Dear Mr. Manix: 

 
 At your request I have completed a benefit analysis for a proposed Local 
Improvement District (LID) for rail crossing upgrades in the southeast Evergreen 
Highway neighborhood of Vancouver.   
 
 The benefit analysis was concluded with reliance on the sound study 
dated January 2005/revised May 2005 prepared for the City by Michael Minor 
and Associates, Portland, OR.  The sound study recorded decibel readings for 
the consideration of upgrading the public crossings at SE Beach Drive and SE 
Chelsea Avenue for a west train horn quiet zone study and SE 139th, SE 148th 
and SE 164th Avenues for a east quiet zone study.  This benefit analysis report 
relied on costs from the City for the west and east crossing upgrades and the 
number of adjusted parcels in the proposed LID for the west and east quiet zone 
areas.   
 
 The benefit analysis concluded that parcels in both the east and west quiet 
zone areas will benefit at least by the cost of the rail crossing upgrades.  The 
analysis used the lowest range of benefit as shown in this report.  Using the 
middle or upper range of the benefit continues to show benefit for the parcels in 
the east and west quiet zone areas.  The conclusion is on page 23.  
 
 The west benefit area, using the low range of benefit, indicates a positive 
benefit of $6,800 for the west area compared to the average cost of $3,175 per 
parcel; the east benefit area indicates a positive benefit of $6,000 compared to 
the average cost of $2,100 per parcel.  This report relies on estimates of cost and 
number of parcels from the City and if these estimates should change then this 
study should be re-evaluated for possible changes.   
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 The above estimates were based on the adjusted number of 
parcels for the east and west zone.  Also, the estimated benefit was based 
on the average range of sales price/values for each study area with the 
benefit applied to the lower indicator of average value in the sales price 
range.  Higher values in both zones will show a higher benefit as the 
estimates above show the minimum increase based on the lower range of 
the average sale prices.  As indicated in this report the sales price range 
for the neighborhood is wide, with higher median and higher general price 
ranges with river/airport views and/or Columbia River frontage.   
 
 The number of parcels in each zone is based on an adjusted 
number, not including parcels that were driveways, private access roads or 
too narrow parcels for possible future single family homesites.   
 
 The City has estimated the cost to each parcel in both zones 
proportionately based on the closeness of the parcel to the rail tracks, the 
source of the horn noise.  This was done because those parcels closer to 
the tracks, now having the most train horn noise, will benefit greater than 
those parcels farther away from the tracks.  This report indicates that on 
average, the greater benefit parcels and the lesser benefit parcels, based 
on the three tiers of benefit analysis by location from the rail tracks, still 
benefit over the average cost of the upgraded rail crossings.   
 
 In the analysis of benefits for the proposed LID the benefit per 
adjusted parcel is the most applicable.  A benefit analysis based on size of 
the parcels was not used as size of parcel is disproportionate to the benefit 
enjoyed by the parcels.  Also, benefit by assessed value was not utilized 
because of the wide range of assessed values and inaccuracy of 
assessed value versus market value.  For this benefit analysis the benefit 
and cost of the benefit is based on the number of adjusted parcels.  
 
 If you have questions please do not hesitate to contact me. 
 
Sincerely, 
 
 
 
David Goggin, MAI, SRA 
Washington State Certified 
#1100654 
DG:db 
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INTRODUCTION 
 
 

The city of Vancouver is proposing a Local Improvement District (LID) to 
provide funding for upgrades of existing rail crossings along the Burlington 
Northern/Santa Fe rail line generally paralleling SE Evergreen Highway. 
The trains now sound their warning horns at the crossings throughout the 
Evergreen Highway corridor, from approximately SE 171st Avenue east to 
Beach Drive west.  To establish a sound reduction benefit from ending the 
rail train warning horns, sounded by train traffic morning and evening, the 
City instigated a railroad quiet zone study that was completed in 
December 2004.  The sound study indicated that upgrading the public 
crossings (five crossings) of the rail tracks would substantially reduce the 
train horn noise and likely benefit the residences throughout the two LID 
areas.  The benefit is the reduction in noise, from the warning horn, as a 
reduction in sound decibels. 
 
The LID will be divided to two areas, a west and an east quiet zone study 
area.  The west quiet zone has a west boundary of approximately Beach 
Drive and an east boundary of approximately SE 78th Avenue.  The north 
boundary is near right-of-way of SR 14 and south boundary the Columbia 
River.  The east quiet zone has a west approximate line of around SE 
128th Avenue and an east boundary approximately SE 171st Avenue.  
Again, the north boundary is near SR 14 and the south boundary the 
Columbia River.  The proposal for upgrading the crossings consist of a 
quad gate system, approved by Burlington Northern/Santa Fe, that will 
prevent vehicles from driving around the gates during gate lowering at 
train crossings.  The Burlington Northern/Santa Fe has indicated that the 
locomotives will not be required to use their warning horns at each of the 
public crossings by upgrading to the new gates.  With new gates installed 
the warning horns will be used only during emergencies, such as 
pedestrians on the crossing or walking along the railroad tracks, or other 
situations that will be deemed an emergency.  For the most part, train 
warning horn noise will be substantially reduced except for the 
emergencies.   
 
The cost of upgrading to the quad gate crossing guards at Beach Drive 
and Chelsea Avenue for the west quiet zone is estimated at $780,000.  
This estimate includes 8% construction management, 5% for project 
management/ design and environmental/right-of-way. The estimate 
includes 10% engineering and 20% construction contingencies.  The west 
quiet zone study area has 251 adjusted parcels, indicating a cost of 
$3,175/rd. per parcel.   In other words, the value or benefit of the parcels in 
the study area should indicate a general benefit of at least $3,175 by 
reducing the train warning horn noise.   
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The east quiet zone study area is east of Interstate 205 with three 
crossings, SE 139th Avenue, SE 148th Avenue and SE 164th Avenue.  
These three crossings have an estimated cost of installation of the quad 
gate system of $888,600.  This estimate includes 20% construction and 
10% engineering contingencies together with 3% project management/ 
design, 2% environmental/right-of-way costs and 8% for construction 
management.  The city of Vancouver had indicated that the east sound 
area has 423 adjusted parcels indicating a cost per parcel of $2,100/rd.  
The benefit to each parcel should be at least $2,100, each parcel 
benefiting with the reduction of the train warning horn noise.   
 
This analysis will look at properties in the two study areas, west and east 
quiet zones, and analyze the benefit to the properties.  This study will 
analyze specific data from the neighborhood and use paired sales 
techniques and sales/value information to support the conclusions.  The 
conclusion of the study was that both the west and east quiet zone parcels 
show benefit to support the implementation of the LID for installation of the 
upgraded crossings.  With 251 parcels in the west zone sound area and 
423 parcels in the east zone sound area it is not possible to do an 
appraisal analysis on each parcel; this report suggests the benefits to the 
parcels as a direct result of the warning horn noise reduction by enhanced, 
upgraded railroad track crossings.   
 
This neighborhood is predominately single family residential, with virtually 
all parcels having highest and best use for residential application.   
 
 

NEIGHBORHOOD 
 

The Subject’s neighborhood is described as the Evergreen corridor, 
generally that area south of SR 14 to the Columbia River.  This is a narrow 
corridor running east and west in the southeast section of Vancouver, 
beginning at Beach Drive at the intersection of SR 14 and extending east 
to approximately 171st Avenue.  This is an approximately 5.5 mile corridor.   
 
This neighborhood is characterized by generally higher price range 
residential use, some of the higher residential values in Vancouver/Clark 
County.  The neighborhood has river access for those properties south 
side of the corridor, generally south of the Burlington Northern/Santa Fe 
rail tracks, or just north of the tracks with either access or owned frontage 
along the river.  North of the track, towards Evergreen Highway, the terrain 
mostly rises upwards for territorial views overlooking south the Columbia 
River and Portland International Airport.  That area north of Evergreen 
Highway up to SR 14 also has some territorial views again looking south 
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to the Oregon hills, Columbia River and Portland International Airport.  
With the combination of river frontage and territorial views this 
neighborhood has high residential sales prices and higher vacant land 
price ranges in comparison to other Vancouver/Clark County 
neighborhoods. 
 
The neighborhood is built-out in a wide age/price range with the general 
neighborhood now around 80% +/- built out with single family use from 
around year built 1900 to new construction.  New construction is 
predominately subdivision activity from 5 to 25 +/- lots, in-fill subdivisions 
in price ranges of around $300,000 to $1,000,000 plus.  The neighborhood 
also is characterized by older homes from around 1900 to 1965 +/-, on 
estate sized one to five acre +/- sites, some including Columbia River 
frontage with docks, in higher price ranges of $950,000 to $3,000,000 
plus.  There is new single family construction also on estate size lots in 
higher price ranges from around $2,000,000 to $3,500,000.  Vacant land in 
the general neighborhood has higher values compared to other vacant 
land in Vancouver/Clark County of similar size and zoning.  The view 
potential and possibility of living in the southeast Evergreen corridor 
increases land and residential values.   
 
The neighborhood is served by public road access, with primary access 
Evergreen Highway, a two lane east/west roadway with some sidewalks 
though mostly open ditch drainage.  SR 14 is a limited access freeway-like 
arterial north of Evergreen Highway providing quickest access west to 
downtown Vancouver or east to east Vancouver suburban neighborhoods 
and farther out Camas/Washougal.  The neighborhood has smaller access 
roads, mostly public roads, however some smaller gravel/paved private 
roads for access to homesites generally south of Evergreen Highway.   
 
The Burlington Northern/Santa Fe track parallels the Columbia River and 
Evergreen Highway through the neighborhood.  The track is mostly 
towards the south portion of the neighborhood, closer to the Columbia 
River, though east of Interstate 205 the track rises northerly, close to 
Evergreen Highway.  Only west of Interstate 205 does the rail track 
descend southerly nearer the Columbia River before rising again and 
becomes closer to SR 14 at approximately the west end of the west quiet 
zone.   
 
In general, only the railroad track, which is a major track of the Burlington 
Northern/Santa Fe, has an adverse affect on uses or marketability in this 
neighborhood.   
 
However, as the neighborhood has views of the Columbia River and 
Portland International Airport, both sound study areas, east and west of  
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Interstate 205, are affected by around 55 +/- decibel levels for airplane 
landing and take off noise.  This background noise is an addition to the 
train warning horns.  Also, those properties closer to SR 14, which is near 
the north boundary of both the east and west sound study areas, are 
affected by road noise from this major arterial.  The effect of airport 
operations and traffic noise from SR 14 will be discussed farther in this 
report.   
 
 

ZONING 
 

The neighborhood for this analysis, divided to west and east quiet zone 
study areas, is virtually all zoned single family residential.  The zoning is 
from the city of Vancouver, an R4 zoning designation, low density 
residential.  This zoning is intended to accommodate detached single 
family dwellings with or without accessory residential units with a minimum 
lot size of 10,000 sf.  This density is 2.3 to 4.4 units per acre net.  The 
zoning allows some civic and institutional uses as permitted outright in the 
zone or as conditional use.   
 
Small areas of the study zones have multifamily zoning for existing 
condominium use or park zoning for certain sites throughout the 
Evergreen corridor designated as existing parks or future Vancouver park 
sites.   
 
The far west portion of the west sound study area has some mixed use 
zoning, for condominium development.  Adjoining the condominiums west 
is light manufacturing zoning though this area is outside of the west study 
area.  Zoning in the study area is virtually all single family residential with 
10,000 sf. minimum lot size.   
 
 

UTILITIES 
 

Within the study area most public utilities are available including public 
water and sewer.  Most of the built-up areas of the study zones have 
access to public sewer allowing the higher density residential use.  
Neighborhoods towards the east, around the east quiet zone sound study 
area, east of 164th Avenue to approximately 171st Avenue +/-, do not have 
direct access to public sewer and in this area development is limited with 
no new subdivision construction.  However, the neighborhood has access 
to enough public utilities to support single family residential application.  
Public water and sewer are from Vancouver. 
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HIGHEST & BEST USE 
 
 

It is not the purpose of this analysis to appraise each parcel in the east and 
west sound study areas, though rather to analyze the benefit to the quiet 
zone areas to support the proposed LID for the elimination of the train 
warning horn.  Therefore, this report will not offer an extensive highest and 
best use analysis, only analyze the sound study areas for highest and best 
use, or the best use of the property that will return the highest value to land 
and building.  Based on the zoning, location of the property and 
surrounding uses in the neighborhood it is obvious that the best use of the 
property within the sound study areas is for either new single family 
construction for vacant sites or continued single family use for improved 
sites.   
 
The highest and best use was tested for: 

  
• Legally Permissible 
• Physically Possible 
• Financially Feasible 
• Maximally Productive 
•  

Analysis of the Subject Parcels as Vacant & Improved  
 

Legally Permissible 
 
 

Legally the predominate zone of the sound study neighborhoods is single 
family residential with density of 2.3 to 4.4 lots per acre, generally 10,000 
sf. minimum lot size.  This zoning is from the City and promotes density 
single family use, though is not the highest density in Vancouver zoning 
ordinances.  The study areas have predominately the 2.3 to 4.4 lots per 
acre density which is a lesser density compared to other rapidly 
developing areas of the City with higher densities of 6 to 9 lots per acre.  
The zoning does not allow commercial or industrial/manufacturing use 
without a zone change.  Considering the residential uses in the immediate 
neighborhood, zone changes are unlikely.   
 
With the single family zoning the majority of the lots are improved with 
single family use.  There are some areas of small apartment/duplex use 
though the overwhelming use is single family.  The residential use on 
single family zoned lots is a legally permissible use.   
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HIGHEST & BEST USE (cont.) 
 

 
Physically Possible 

 
Physically, the sites within the two study areas support a residential 
application.  Within the 5.5 +/- mile Evergreen corridor, there are probably 
some 100 year flood plain or wetland/wetland buffers that may affect use 
or marketability, however, overall there are no physical constraints for 
development within the sound study areas.  Also, the soil type does not 
suggest adverse conditions for either existing or future single family use.  
The two sound study areas have some slope though the slope is not that 
great to adversely affect use.  The parcels have access, mostly public 
access though private access either gravel or paved surface are common.  
All utilities service most of the sound study areas, except the far east of the 
east sound study, generally east of 164th Avenue.  However, all the sound 
study areas have adequate access to utilities to support highest and best 
use for single family application.   
 

Financially Feasible & Maximally Productive 
 

For economic reasons the highest and best use for financially 
feasible/maximally productive use is for continued single family 
application.  The sound study neighborhoods have some of the highest 
single family price ranges and unimproved site values in Vancouver/Clark 
County.  This is because of Columbia River frontage, the river and airport 
views, and larger estate size sites with either river frontage and view, or if 
located off the river predominately river and airport views.   
 
With the single family zoning, access to utilities and existing residential 
use in the neighborhood, a residential use will return the highest value to 
both improved and unimproved sites with highest and best use then single 
family application.   
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VALUE ANALYSIS/SOUND STUDY AREAS  
 

For this analysis, to estimate benefit for parcels in the west and east quiet 
zone study areas baseline values should be established.  For this purpose 
two methods were utilized.  The first method is an analysis of Multiple 
Listing sales/listing data for the Subjects west and east quiet zones.  
Multiple Listing information includes areas outside the immediate 
boundaries of the study area that are addressed on page 1 of this report.   
 

WEST QUIET ZONE STUDY AREA 
 
 

Sales Dates No. of Sales Avg. Sales Price Avg. Time on Market 
 
Jan. 2004 
Dec. 2004 

 
          97 

 
          $267,645 

 
               62 days 

 
Jan. 2003 
Dec. 2003 
 
 

 
          121 

 
          $202,499 

 
               73 days 

Active Listings No. of Listings Avg. List Price Median List Price 
 
 
 
 

 
 
 
           29 

 
 
 
           $579,228 

 
 
 
            $289,900 

 
 
 
For the west quiet zone, containing 251 parcels, Multiple Listing statistical 
information available indicates that from January 2004 through December 
2004 the average sales price was $267,645 with an average 62 days on 
market for 97 sales.  This is compared to year 2003 with an average sales 
price of $202,499 to show percentage increase, or appreciation of 
approximately 32%.  However, the appreciation will include new 
construction sales and should not be considered as total indication of 
appreciation, though the change in average sales price for the general 
west study area does show a steep increase in average sales price.  In the 
west study neighborhood, with the benefits of river, airport views, and the 
Evergreen corridor location appreciation will likely be higher compared to 
neighborhoods without river frontage or river/airport views.   
 
Listings for the same neighborhood indicate a high average list price of 
$579,228 with 29 active listings; the median list price is $289,900, 
indicating a higher price/value range for the west study area general 
neighborhood.   
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VALUE ANALYSIS/SOUND STUDY AREAS  (cont.) 
 
 

The east quiet zone study area is east of I-205.  However, Multiple Listing 
has split the neighborhood to listing areas west and east of Interstate 205.  
The area out of the quiet study zone, west of I-205, and the east quiet 
zone study area, sales information is displayed on the chart below. 
 

EAST QUIET ZONE STUDY AREA, WEST OF I-205 
 
 

Sales Dates No. of Sales Avg. Sales Price Avg. Time on Market 
 
Jan. 2004 
Dec. 2004 

 
          172 

 
          $223,282 

 
               53 days 

 
Jan. 2003 
Dec. 2003 
 
 
 

 
          178 

 
          $201,471 

 
               85 days 

Active Listings No. of Listings Avg. List Price Median List Price 
 
 
 

 
           44 

 
          $554,814 

 
          $334,450 

 
EAST QUIET ZONE STUDY AREA, EAST OF I-205 

 
 

Sales Dates No. of Sales Avg. Sales Price Avg. Time on Market 
 
Jan. 2004 
Dec. 2004 

 
          299 

 
          $252,726 

 
               44 days 

 
Jan. 2003 
Dec. 2003 
 
 
 

 
          260 

 
          $210,591 

 
               60 days 

Active Listings No. of Listings Avg. List Price Median List Price 
 
 
 

 
          31 

 
          $601,627 

 
          $319,900 

 
 
Multiple Listing includes neighborhoods west and east of I-205.  West of 
Interstate 205 has average sales price of $223,282 and $252,726 east of 
Interstate 205 including the east sound study area.  Times on market are 
somewhat similar, however west of Interstate 205 had a lower number of 
sales, 172, compared to 299 sales east of Interstate 205.  Both  
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VALUE ANALYSIS/SOUND STUDY AREAS  (cont.) 
 
 

neighborhoods show increases from 2003, a 20% appreciation in average 
sales price east of Interstate 205 and 11% appreciation for neighborhoods 
west of Interstate 205.  Again, the appreciation factor may be influenced 
by new construction sales, though the data does show increase in sales 
price over one years time.  Also, the neighborhood west of Interstate 205 
has a median list price of $334,450 and east of Interstate 205 $319,900.   
 
The Multiple Listing areas include larger neighborhoods, including 
neighborhoods outside the defined boundaries of the west and east study 
areas.  Multiple Listing includes neighborhoods throughout the corridor, 
including neighborhoods north of SR 14, generally lower price range 
neighborhoods compared to neighborhoods south of SR 14.  Therefore, 
County records also were researched to narrow the scope of value ranges, 
reflecting values back to 2003 in the distinct west and east sound study 
areas.  These charts are displayed below. 

 
 
 

WEST QUIET ZONE STUDY AREA 
COUNTY RECORDS/SALES/THREE NEIGHBORHOODS 

 
 

Sales Date No. of Sales Range in Sales Price Average Sales Price 
 
Oct. 2003 
Jan. 2005 

 
          15 

 
          $140,000 
          $1,550,000 
 

 
           $475, 293 

 
Oct. 2003 
Jan. 2005 

 
          47 

 
          $140,000 
          $1,550,000 

 
            $630,419 

 
Oct. 2003 
Jan. 2005 

 
          40 

 
          $130,000 
          $1,590,000 

 
             $415,677 

    
 
 
The above chart includes sales germane to the west quiet zone study area 
with defined boundaries from page one of this report.  There may be some 
overage on the sound study boundary, though for the most part these 
sales are distinct to the west sound study area. The sales are from three 
defined areas in the west quiet zone.  The sales are from October 2003 to 
January 2005/revised May 2005 with number of sales, range in sales price 
and average sales price.  The second grouping of 47 sales includes new 
construction condominiums, at the west boundary of the west sound study 
zone and 
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VALUE ANALYSIS/SOUND STUDY AREAS  (cont.) 
 
 

indicates higher average sales price at $630,419.  The sales analysis from 
October 2003 to January 2005 with three neighborhoods of the west quiet 
zone area indicate the following averages. 
 
 

AVERAGE SALES PRICE/WEST QUIET ZONE STUDY AREA 
 
 

Sales Date No. of Sales Range in Sales Price Average Sales Price 
 
Oct. 2003 
Jan. 2005 

 
          34 

 
          $136,666 
          $1,563,337 

 
           $507,130 

 
 
Using County records to narrow the scope of sales prices/values indicates 
an average sales price range, with some sales just outside of the 
boundary of $137,000/rd. to $1,560,000/rd.  The average sales price then 
was $507,000/rd.  These estimates are higher price ranges than Multiple 
Listing records, indicating that the scope of Multiple Listing information 
was probably too far outside the zone boundaries with lower average 
prices compared to the analysis in the sound area distinct neighborhoods.   
 
The chart below is the east quiet zone study area, more defined by County 
records like the west study area, more germane to that neighborhood 
south of Highway 14, north of the river west to SE 121st Avenue and east 
to approximately SE 171st Avenue +/-.  The analysis of the east quiet zone 
study area indicates range in sale prices from a low of around $112,000 up 
to $2,404,000, or average range of sales price around $121,000 to 
$1,337,000.  The average sales price from the three areas of study was 
$411,000/rd.  This estimate is just less than the $507,000 average from 
the west study area with average range of $137,000 to approximately 
$1,560,000 with 34 sales.   
 
The east study area had an average 29 sales from the three east study 
neighborhoods.   
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VALUE ANALYSIS/SOUND STUDY AREAS  (cont.) 
 

EAST QUIET ZONE STUDY AREA 
COUNTY RECORDS/SALES/THREE NEIGHBORHOODS 

 
 

Sales Date No. of Sales Range in Sales Price Average Sales Price 
Oct. 2003 
Jan. 2005 

          1 $392,000 $392,000 

 
Oct. 2003 
Jan. 2005 

 
          39 

 
$130,000 
$2,404,000 

 
$440,333 

 
Oct. 2003 
Jan. 2005 

 
          46 

 
$112,000 
$1,175,000 

 
$402,376 

    
 

 
 

AVERAGE SALES PRICE/EAST QUIET ZONE STUDY AREA 
 

Sales Date No. of Sales Range in Sales Price Average Sales Price 
 
Oct.  2003 
Jan.  2005 

 
          29 

 
$121,000 
$1,337,000 

 
$411,468 

 
 

 
The sales prices and value levels are higher than Multiple Listing statistics 
because Multiple Listing considers neighborhoods outside of the west and 
east study areas, including neighborhoods north of Highway 14 with lesser 
price ranges.  Therefore, for this analysis weight is given both Multiple 
Listing and County records, however, most consideration is given County 
records because of the ability to narrow the focus to the east and west 
study areas with little overlap outside the boundaries.  The east and west 
study areas had three neighborhoods that were researched for sales/value 
information. 
 
The average sales price for the east and west study areas, east and west 
of Interstate 205 along the Evergreen corridor, are among the highest 
values and sale prices in Vancouver/Clark County.  Some areas of north 
county around LaCenter with acreage sites have average sales price 
around $265,000, and some neighborhoods of suburban Camas, east of 
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VALUE ANALYSIS/SOUND STUDY AREAS  (cont.) 
 

 
the study area, have averages of around $287,000, because of larger 
homes and territorial views, increasing values.  However, most 
neighborhoods around Vancouver/Clark County have average sale prices 
around $155,000 to $200,000, less than the average for the study area 
neighborhood considering both the wider scope Multiple Listing statistics 
and narrower scope County records.   
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SOUND ANALYSIS 
 
 

The east quiet zone, generally east of SE 121st  +/- Avenue, has crossings 
at SE 139th Avenue, SE 148th Avenue and SE 164th Avenue.  This study 
area contains 423 adjusted parcels.  Preliminary cost estimate for 
upgrading these crossing is around $2,100/rd. per parcel.  The west quiet 
zone with 251 parcels has a cost of $3,175/rd. per parcel.  
 
The noise study report of January 2005/revised May 2005 indicated that 
the train warning horn sounds at least 40 times a day, also sounding at 
night as the Burlington Northern/Santa Fe line through the neighborhood is 
a major rail link.  The horn sounding is a safety issue as trains pass 
through the five study area residential public crossings.  If the LID is 
approved, these crossings will be changed to new equipment, a quad gate 
system that will prevent vehicles from driving around the lowered gates.  
Burlington Northern/Santa Fe will then not be required to use the warning 
horns at each of the crossings.  The horn will only be used during 
emergencies, to warn pedestrians, greatly cutting and substantial reducing 
the warning horn noise throughout the Evergreen corridor, including the 
two LID study areas. 
 
The sound study used a standard dB (decibel) system to measure the 
warning horn noise in the neighborhoods compared to ambiance 
background noise.  A dBA* system is a logarithmic conversion of air 
pressure on the human ear and is used as a unit of measurement.  For 
example, a range of 45 to 65 dBA is a typical ambiance background noise, 
typical for a suburban neighborhood or inside a department store, to an 
average urban area at the high end at 65 dBA.  A dBA of 90 to 95 is 
equivalent to a freight train at 50 feet or an ambulance siren at 
approximately 100 feet.  The threshold of physical discomfort is around 
120 dBA’s.   
 
The noise study found that in general at a distance of approximately 200 
feet to 2,000 feet (between maximum and average) from the monitoring 
sites to the train tracks, indicated average dBA’s of around 100 to 80.  This 
indicates a higher threshold of sound approaching the threshold of 
discomfort nearest the track.  Table 7 of the sound study has a graph 
showing the relationship between distance from the source of the noise 
measured as dBA levels.  Measuring dBA levels at around 105 to 110 +/- 
at the tracks and going away from the source of noise a distance of 2000 
feet reduces the dBA levels to approximately 80 +/- for the warning horn.  
This shift within the study areas indicates that those homes/parcels 
 

*The sound study of January 2005/revised May 2005 uses dBA measurement where the ’A’ 
is a weighted filter, accounting for limited hearing response in the upper and lower frequency bands. 
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SOUND ANALYSIS (cont.) 
 

 
farthest away from the tracks have less noise during the daytime hours as 
opposed to homes that are closer.  This is somewhat obvious as closer to 
the track both train noise and the warning horn will be at the loudest. 
 
At nighttime, when background noise is quieter, the warning horn sound 
levels intensify even for those homes farther away from the tracks.  The 
report indicates that those homes farthest away, to the north rear SR 14, 
will still experience a drop in warning horn noise of around 10 dBA’s, a 
substantial reduction.  However, those residences nearest SR 14 will have 
road noise which may indicate not that demonstrable of a difference with 
the warning horn noise during the daytime hours.  Though at night, when 
road noise is less, train warning horn noise is more because of the 
lessening of nighttime background road noise conditions.  Therefore, 
dBA’s from the train warning horn will show a substantial decline, more 
noticeable at night for the parcels/residences farthest away, mostly near 
SR-14. 
 
In general all measuring points are projected to have reduced noise levels 
from the warning horn of 3 to 7 dBA’s on average, and a reduction in 
maximum noise levels of 7 to 25 dBA’s over current conditions.  
 
If the LID is approved the train warning horn noise will be substantially 
reduced, however the train and background noise from SR 14 and air 
traffic from Portland International Airport will remain.  However, the report 
concludes that reduction of the warning horn noise will remove a 
significant short term noise source during the daytime, and especially 
during nighttime hours.  It is during the nighttime hours where the 
elimination of the train warning horn will most be noticed, especially for 
those properties farthest away from the tracks.  Therefore it is concluded 
that those residences located 800 +/- feet away from the tracks will have a 
reduction of 3 to 5 dBA’s over existing maximum.  This means that the 
reduction of 3 to 5 dBA’s is over all noise sources including the airport and 
SR 14 auto and truck traffic.   
 
For the neighborhoods south of SR 14, the projected average noise level 
is a reduction of 7 to 25 dBA’s over current conditions.  The larger 
reductions are, of course, those residences located with 100 feet of the 
tracks where the noise is strongest and the warning horn is sounded on a 
regular basis.  The report specifically address those properties farthest 
away from the tracks, specifically near SR-14.  The report on page 14 
monitored noise levels near SR-14, and after removing train warning horn 
noise the remaining noise was  extrapolated for noise levels for those  
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SOUND ANALYSIS (cont.) 
 
 
parcels and residences close to south side SR 14.  It is important to look at 
only traffic noise close to SR 14, removing horn warning noise indicating 
peak noise levels of around 64-66 dBA’s with maximum noise levels of 80 
to 90 dBA’s.  At nighttime, noise levels in the area drop to around 55 to 65 
+/- decibel range.  At nighttime there is less traffic on SR-14 lowering the 
noise level, though the rail traffic and warning horn noise is still prevalent 
at nighttime with the warning horn louder at nighttime because of less 
cancellation from SR-14 traffic noise.  
 
The study indicates that residences on the north side of SR 14, around 
1,100 to 1,400 feet from the rail tracks, not protected by noise walls along 
SR 14 and outside the study areas, are likely not to substantially benefit 
from the reduction of horn soundings.  However, those properties and 
residences south of SR 14 do show noticeable improvement with less 
noise.  In terms of scale, the study indicates that changes of 5 dBA’s is per 
decibels to the human ear as a major change in volume of irritation to 
virtually anyone, a 7 dBA change is normally perceived as a major change 
in sound levels according to the report on page 7.   
 
The sound report conclusion then is that with the many background noises 
from the airport traffic from SR 14 and general rail traffic, without the 
warning horn, there still will be a basic sound level in the neighborhood, 
likely higher than other residential neighborhoods without the closeness of 
a major roadway, airport or train traffic.  However, the elimination of the 
train warning horn definitely makes a significant contribution to a drop in a 
noise source in both daytime and especially nighttime hours.  The 
reduction is, of course, greater for those residences nearer the tracks.   
 
The City has tiered the two study areas into three benefit zones.  This 
comes from the above comments that those properties near the track have 
greater levels of noise than properties farther away from the tracks, 
therefore will likely benefit more compared to the farther away properties.  
The City has counted the number of adjusted parcels in the three zones for 
both study areas and by percentages adjusted the cost for the upgraded 
crossings from $1,000 to $5,000 for the west side study zone and $600 to 
$3,000 for the east study zone with the higher cost per parcel those 
parcels located closest to the tracks.  This is compared to the overall west 
zone average cost of $3,175 for all parcels and $2,100 average cost for all 
parcels in the east zone.  In this benefit analysis the average cost of 
$3,175 per parcel for the west zone and $2,100 for the east zone parcels 
will be used for comparison.   
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SOUND ANALYSIS (cont.) 
 
 
Throughout the noise study there are references to air traffic from nearby 
Portland International Airport (airport), south of the study areas, south of 
the Columbia River on the Oregon side.  Over the past years, residences 
in the neighborhood, including residential areas predominately west 
towards downtown Vancouver, have complained about noise from airport 
operations.  Noise levels from airport operations affecting the study areas 
can reach 65 dBA’s with the current airplane landing/take-off routes.  A 
route change, which is being proposed by the City, could decrease noise 
instances substantially with a change in flight paths.  However, following 
current negotiations and meetings annually the Federal Aviation Authority 
(FAA), Port of Portland and representatives from the City, a change in 
flight path does not seem to be a reasonable suggestion or possible at this 
time.  The noise footprint for the neighborhood along SR-14/Evergreen 
Highway and north bank of the Columbia River will apparently remain at 
around 55 dBA’s.  The FAA indicated that a level at 65 dBA’s starts to get 
the attention of the FAA.  Therefore, it appears that the general study area 
neighborhood will still experience louder than typical airport noise as 
described above, together with the train warning horn noise.  The 
reduction of one of the sound sources, the train horn noise, will have an 
affect on those parcels adjoining the track with demonstrably lessening of 
noise.  It appears that noise from the airport operations and for those 
homes closer to SR 14 traffic noise will probably remain the same.  The 
report does indicate though at nighttime, during sleep time for the general 
neighborhood, with a reduction in nighttime airport operations and 
reduction in traffic on SR 14, the elimination of the train warning horn noise 
is a substantial lessening of noise affecting properties throughout the 
corridor.  
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BENEFIT ANALYSIS 
 
 
The purpose of this report is to analyze the affect on values with the 
reduction of warning horn noise sounded by the Burlington Northern/Santa 
Fe trains that travel through the corridor.  The purpose of this report is to 
either concur or disagree with the proposal that installation of upgraded 
railroad crossings improvements at five crossing areas will benefit 
properties in the study areas.  The benefit is measured in monetary terms 
by the number of parcels in each study area divided by estimated cost of 
the upgraded crossings.  In this scenario, the east study area has 423 
parcels which divided by the approximate cost of the three upgraded 
crossings will have an estimated cost per parcel of $2,100.  The west 
study area has a 251 parcels at an estimated cost of around $3,175 per 
parcel. For an LID to upgrade the crossing guards to reduce the train 
warning horn noise through the neighborhood, the parcels then should 
benefit by at least $2,100 per parcel for the east quiet zone area and at 
least $3,175 for the west zone.   
 
In general, the market is not that sophisticated to do an appraisal on each 
parcel within the study area to indicate either increase or decrease in 
value compared to the cost of the LID.  Typically, residences have too 
many differences to compare a quiet zone residence to a sale of a non-
zone residence with adjustments for differences in market amenities 
typically obscuring the benefit for reduction of a loud noise source.  
Therefore, for a conclusion in this report, a general analysis was made for 
those properties in both the west and east sound study areas that looked 
at effective values of properties of close proximity to a noise source, in this 
case a rail track, compared to similar properties away from the same  
noise source.   
 
It is natural to think that when considering a property in the west or east 
quiet zone study area, the reduction of the train warning horn will have a 
positive affect on the marketability of those properties.  It probably can be 
stated that marketing time will be quicker, which can be translated into 
higher yield on behalf of the seller, and probably can also be looked at as 
a higher price.  The problem of analysis with the east and west quiet zone 
study areas is that these neighborhoods are influenced by positive 
attributes of either river frontage, river and/or airport views.  The southeast 
corridor, the Evergreen corridor, is virtually the only residential 
neighborhood of Vancouver where these value enhancing attributes are 
located.  Therefore, anyone moving into this neighborhood is resigned to 
live with the affects of the train horn warning noise as part of being in the 
neighborhood.  However, with the formation of the LID there will be a  
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BENEFIT ANALYSIS (cont.) 
 
 
reduction of the train warning horn noise with decreased dBA’s expressed 
in the sound report quoted in this analysis.   
 
Because of the study area’s unique location with river and territorial views, 
and some properties with river access, the analysis of sales are from the 
same corridor location.   
 
The Steamboat Landing subdivision is a 170 lot subdivision with sale 
prices of $200,000 to over $750,000 plus, with a few homes valued around 
$950,000 to $1.5 +/- million.  This subdivision is mostly small lots, 
therefore lot size does not have that much of an affect on value.  Some of 
the lots are on the north side of SE 35th Street which is against the 
Burlington Northern/Santa Fe rail line, adjacent to Evergreen Highway at 
this location.  Those residences that backup against the rail line typically 
sell for less than interior properties of similar characteristics.  The following 
charts show residential sales that are on the north side of SE 35th Street 
against the rail line, closest to the noise from both train traffic and train 
warning horn.  These properties hear the horn most since they are at SE 
139th Avenue which is access to the Steamboat Landing subdivision.  
Therefore, the train warning horn sounds likely all the time the trains pass 
by Steamboat Landing subdivision.   
 
Chart ‘A’ indicates sales of lots/residences on the north side of SE 35th 
Street against the rail right-of-way.  These sales were grouped as to sales 
price and sales date.  For example, the first study is 1999 sales from 
approximately January through October 1999.  The two lots/residences 
adjacent the rail right-of-way are lots 316 and 214, which sold for 
$205,000 and $203,000.  These sales were compared to interior sales, 
away from the Burlington Northern/Santa Fe rail line, and farther away 
from the train warning horn.  These sales occurred from January 1999 
through October 1999 and were from around 1,650 sf. to 2,485 sf. 
compared to 1,940 sf. and 2,219 sf. for lots 316 and 214.  The differences 
between sales price per square foot was then calculated which indicated a 
range for lot 316 of -2.3% to +10% and for lot 214 a range of +12% to 
+28%.  Most of the positive percentage increase can be contributable to 
the location of the interior sale compared to lots 316 and 214 which are 
closest to the rail right-of-way and closest to the noise source.   
 
A second analysis was made on lot 319 with sales date January 2003 
selling for $205,000, or $127 per square foot.  This residence is smaller at 
around 1,615 sf.  The sale was compared to interior sales, again away  
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BENEFIT ANALYSIS (cont.) 
 
 
from the tracks, farther away from the train noise, with sale dates 
September 2002 through March 2003.  These sales were larger than lot 
319 and indicated a sales prices of around $128 to $141 per square foot.  
As a percent, these sales indicated increased value from 1% to 11%.   
 
Another analysis used a current sale in July 2004, lot 210.  Comparing this 
sale adjacent to the rail right-of-way with four comparables away from the 
rail right-of-way indicated percentage differences of around 2% to 8% 
positive.  In this analysis an adjustment was made for differences in 
square footage, adjusting the interior sales to the control sale by square 
footage for an adjusted sales price of the interior sales per square foot.  In 
the analysis to lot 210, lot 295 sold for $134 per square foot or 0% 
difference compared to lot 210.  However, adjusting for differences in size 
the analysis indicated 8% increase in sales price/value with some of the 
increase attributable to location.  Lots 240, 262, and 225 indicated a range 
around 0% to 8% adjusted.  The last analysis was another 2003 sale, lot 
204, compared to two interior sales showing unadjusted differences of 
17% and 19%, adjusted differences of 10% and 7.6%.    
 
This analysis does not purport to conclude a direct relationship between 
the sales in Steamboat Landing and parcels in the east and west quiet 
zone study areas (of which Steamboat Landing is part of the east zone); 
what the study does show is that residences that are near an adverse 
condition indicate a lesser sales price compared to parcels away from the 
adverse condition.  Those properties away from SE 35th Street, farther 
away from the train warning horn and train noise, obviously can hear the 
horn as the distance is not that great, however apparently being adjacent 
to the track indicates a lesser value compared to those properties away 
from the noise source. 
 
The comparison does indicate a large range of difference between the 
interior sales and the 35th Street sales closest to the rail tracks.  The range 
includes some negative percentages, indicating negative and zero percent 
comparisons, or no change in value, or those sales with negative 
percentages, less value than those homes adjacent to the rail right-of-way.  
However, the larger majority of the comparisons indicate positive 
differences between sale prices.  The no-change and negative 
percentages can be attributable to other differences between the sales as 
the only comparison in this analysis was sales price per square foot, both 
adjusted and unadjusted for differences in square footage.  
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BENEFIT ANALYSIS (cont.) 
 
 
Putting no weight on the small number of negative percentages the 
general range in difference seems to be around 0% to 28% +/-, or a tighter 
range, eliminating highs and lows and putting most weight on those sales 
that are similar in size, of around 5% to 15%.   
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CONCLUSIONS 
 
 
What this study suggests is that with the reduction of the train warning 
horn, by the adoption of the proposed LID to upgrade the rail crossings, 
that property should benefit positively.  It is not possible do a separate 
appraisals on 674 parcels in the LID, though taking the range of positive 
value differences of 5% to 15% this range can be applied to the general 
averages from pages 10 and 11, a range in average sale prices of 
properties in the general boundaries of the west and east sound study 
zones.  The average sales prices of three neighborhoods in the west study 
was $137,000 to $1,560,000.  The overall average sales price is $507,000 
considering the three neighborhoods.  Using the lower indication of 5% 
from the above analysis indicates a positive influence on the low average 
sales price ($137,000) of around $6,800.   
 
Applying the same methodology to the east sound study area where the 
average sales price for the three neighborhoods was $121,000 to 
$1,337,000, again applying the low indicator of 5% to the lower average 
sales price of $121,000 indicates a positive influence of around $6,000.   
 
What this study concludes is that looking at sales prices/values from 
October 2003 to January 2005, directed towards the east and west sound 
study areas with only a small overlap, that the average sale price/value to 
parcels for the two defined zones benefit positively from the reduction of 
train horn warning noise based on the analysis of paired sales.  The 
minimum benefit is supported at approximately $6,800 for the west study 
based on the low end of the range in sales price/values. 
  
Applying the same analysis to the east sound study area, also at the low 
range of 5% applying to the low range of $121,000 average sales 
price/value indicates a positive influence of $6,000 benefit.  Both of these 
estimates of benefit are greater than the estimated cost of $3,175 average 
per parcel for the west zone and $2,100 average per parcel for the east 
zone.   
 
The benefit analysis of $6,800 for the west zone and approximately 
$6,000 for the east zone are based on the low minimum of average sales 
price.  Consequently, with higher value parcels, above the low range of 
averages, the benefit will increase, with the benefit greater than the cost 
per parcel of the crossing upgrades described in this report.   
 
What this analysis then concludes is that the properties will benefit, at 
least by the cost of the LID derived by the number of parcels in the sound 
study areas divided by the cost.  Again, while it is not possible to appraise  
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CONCLUSIONS (cont.) 
 
 
every parcel within the study areas to specifically isolate the benefit for 
each parcel, as the market is not that sophisticated, it is possible to 
generalize using sales and analysis of the train warning horn affect on 
properties to justify a likely benefit  compared to the LID cost per parcel.   
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CONCLUSIONS (cont.) 
 

CHART ‘A’ 
 
 

Steamboat Landing 
 

SE 35th St./Adjacent Rail Tracks 
 

Legal Sales Price Sales Date Size Sales Price Per SF. 
Lot 316 $205,000 06/99 1,940 sf. $106 
     
Lot 214 $203,000 06/99 2,219 sf. $92 

 
Interior Sales 
 
Location  Sales Price Sales Date Size Sales Price 

per SF 
Lot 316  /   Lot 214. 

Lot 263 $195,000 01/99 1,686 sf. $116 +9.4%/+26% 
      
Lot 247 $227,000 03/99 1,940 sf. $118 +10%/+28% 
      
Lot 248 $255,000 10/99 2,485 sf. $103 -2.3%/+12% 
      
Lot 272 $260,000 09/99 2,485 sf. $105 -1%/+14% 
      
Lot 249 $175,000 05/99 1,648 sf $106 0%/+15% 

 
SE 35th St/Adjacent Rail Tracks 

 
Location Sales Price Sales Date Size Sales Price Per SF. 
Lot 319 $205,000 01/03 1,616 sf. $127 

 
Interior Sales 

 
Location Sales Price Sales Date Size Sales Price Per SF. Lot 319 
Lot 282 $239,900 03/03 1,867 sf. $129 +1.6% 
      
Lot 236 $259,900 03/03 1,940 sf. $134 +5.5% 
      
Lot 218 $259,000 10/02 1,840 sf. $141 +11% 
      
Lot 240 $285,000 09/02 2,219 sf. $128 +1% 
      

 
 



 26

CONCLUSIONS (cont.) 
 

 
 
SE 35th St./Adjacent Rail Tracks 

 
 

Location Sales Price Sales Date Size Sales Price Per SF. 
Lot 210 $270,000 07/04 2,021 sf. $134 
     

 
 

 
Interior Sales 

 
Location Sales Price Sales Date Size Sales Price per SF Lot 210. 
Lot 295 $297,900 05/04 2,219 sf. $134 

$145 * 
0% 

+8%* 
      
Lot 240 $292,900 03/04 2,219 sf. $132 

$142* 
-2% 

+6%* 
      
Lot 262 $266,000 06/04 1,865 sf. $143 

$134* 
+7% 
 0%* 

      
Lot 225 $264,900 06/03 1,940 sf. $137 +2% 
      

 
SE 35th St./Adjacent Rail Tracks 

 
Location Sales Price Sales Date Size Sales Price Per SF. 
Lot 204 $220,000 06/03 2,000 sf. $110 

     
 
 

Interior Sales 
 

Location Sales Price             Sales Date Size Sales Price per SF Lot 204. 
Lot 282 $239,900 03/03 1,867 sf. $129 

$122* 
+17% 

+10%* 
      
Lot 211 $255,000 

$232,000+ 
05/04 

06/03 + 
1,945 sf. $131 

$119 
+19% 
+7.6% 

      
 
 
+ Adjusted for appreciation  
    adjusted to 06/03. 
* Adjusted for size (sf.) 
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DEPARTMENT OF TRANSPORTATION 

Federal Railroad Administration 

49 CFR Parts 222 and 229 

[Docket No. FRA–1999–6439, Notice No. 17] 

RIN 2130–AB73 

Use of Locomotive Horns at Highway- 
Rail Grade Crossings 

AGENCY: Federal Railroad 
Administration (FRA), Department of 
Transportation (DOT). 
ACTION: Final rule; response to petitions 
for reconsideration. 

SUMMARY: This document responds to 
petitions for reconsideration of FRA’s 
April 27, 2005 final rule that required 
that the locomotive horn be sounded 
while trains approach and enter public 
highway-rail grade crossings. This 
document amends and clarifies the final 
rule, in response to petitions for 
reconsideration and associated letters in 
support that have been submitted by 
interested parties, including the railroad 
industry, rail unions, and a 
manufacturer of traffic channelization 
devices. 
DATES: The effective date is September 
18, 2006. 
FOR FURTHER INFORMATION CONTACT: Ron 
Ries, Office of Safety, FRA, 1120 
Vermont Avenue, NW, Washington, DC 
20590 (telephone: 202–493–6299); or 
Kathryn Shelton, Office of Chief 
Counsel, FRA, 1120 Vermont Avenue, 
NW., Washington, DC 20590 (telephone: 
202–493–6038). 
SUPPLEMENTARY INFORMATION: 

1. Background 
On January 13, 2000, FRA published 

a Notice of Proposed Rulemaking 
(NPRM) in the Federal Register (65 FR 
2230) addressing the use of locomotive 
horns at public highway-rail grade 
crossings. This rulemaking was 
mandated by Public Law 103–440, 
which added section 20153 to title 49 of 
the United States Code. The statute 
requires the Secretary of Transportation 
(whose authority in this area has been 
delegated to the Federal Railroad 
Administrator under 49 CFR 1.49) to 
issue regulations that require the use of 
locomotive horns at public grade 
crossings, but gives the Secretary the 
authority to make reasonable 
exceptions. 

In accordance with the 
Administrative Procedure Act (5 U.S.C. 
553), FRA solicited written comments 
from the public. By the close of the 
comment period on May 26, 2000, 
approximately 3,000 comments had 

been filed with this agency regarding 
the NPRM and the associated Draft 
Environmental Impact Statement. As is 
FRA’s practice, FRA held the public 
docket open for late filed comments and 
considered them to the extent possible. 

Due to the substantial and wide- 
ranging public interest in the NPRM, 
FRA conducted a series of public 
hearings throughout the United States in 
which local citizens, local and State 
officials, Congressmen, and Senators 
provided testimony. Twelve hearings 
were held (Washington, DC; Fort 
Lauderdale, Florida; Pendleton, Oregon; 
San Bernadino, California; Chicago, 
Illinois (four hearings were held in the 
greater Chicago area); Berea, Ohio; 
South Bend, Indiana; Salem, 
Massachusetts; and Madison, 
Wisconsin) at which more than 350 
people testified. 

On December 18, 2003, FRA 
published an Interim Final Rule in the 
Federal Register (68 FR 70586). Even 
though FRA could have proceeded 
directly to the final rule stage, FRA 
chose to issue an interim final rule in 
order to give the public an opportunity 
to comment on changes that had been 
made to the rule. FRA also held a public 
hearing in Washington, DC on February 
4, 2004. By the close of the extended 
comment period, over 1,400 comments 
had been filed with the agency 
regarding the Interim Final Rule. As is 
FRA’s practice, FRA held the public 
docket open for late-filed comments and 
considered them to the extent possible. 
In order to avoid imposing inconsistent 
regulatory standards for quiet zone 
creation and establishment, FRA 
extended the effective date of the 
Interim Final Rule on November 22, 
2004 (69 FR 67858) and on March 18, 
2005 (70 FR 13117) so that the Interim 
Final Rule would not take effect before 
the final rule was issued. 

On April 27, 2005, FRA published a 
Final Rule in the Federal Register (70 
FR 21844). After the final rule was 
published, FRA received petitions for 
reconsideration and associated letters in 
support from the Association of 
American Railroads, Mr. James Adams 
of Placentia, California, GE 
Transportation-Rail, United 
Transportation Union, Brotherhood of 
Locomotive Engineers and Trainmen, 
BNSF Railway Company and Qwick 
Kurb, Inc. In addition, the Association 
of American Railroads submitted a 
petition for Emergency Order, which 
was subsequently denied. 

2. Statutory Mandate 
On November 2, 1994, Congress 

passed Public Law 103–440 (‘‘Act’’) 
which added section 20153 to title 49 of 

the United States Code (‘‘title 49’’). 
Subsections (I) and (j) were added on 
October 9, 1996 when section 20153 
was amended by Public Law 104–264. 
The Act requires the use of locomotive 
horns at public highway-rail grade 
crossings, but gives FRA the authority to 
make reasonable exceptions. 

FRA’s Final Rule on the Use of 
Locomotive Horns at Highway-Rail 
Grade Crossings (Final Rule) complied 
with the statutory mandate contained 
within section 20153 of title 49. As 
required by section 20153(b) of title 49, 
the final rule requires locomotive horn 
sounding by trains that approach and 
enter public highway-rail grade 
crossings. (See rule § 222.21.) However, 
as allowed by 49 U.S.C. 20153(c), the 
final rule contains exceptions for certain 
categories of rail operations and 
highway-rail grade crossings. 

Section 222.33 of the rule provides 
that a railroad operating over a public 
highway-rail grade crossing may, at its 
discretion, choose not to sound the 
locomotive horn if the locomotive speed 
is 15 miles per hour or less and the train 
crew or appropriately equipped flaggers 
provide warning to motorists. FRA has 
determined that these limited types of 
rail operations do not present a 
significant risk of loss of life or serious 
personal injury. 

Locomotive horn sounding is also not 
required within highway-rail grade 
crossing corridors that are equipped 
with supplementary safety measures 
(SSMs) at each public highway-rail 
grade crossing. In addition, locomotive 
horn sounding is not required within 
highway-rail grade crossing corridors 
that have a Quiet Zone Risk Index at or 
below the Nationwide Significant Risk 
Threshold or the Risk Index With 
Horns. These highway-rail grade 
crossing corridors have been deemed, by 
the Administrator, to constitute 
categories of highway-rail grade 
crossings that do not present a 
significant risk with respect to loss of 
life or serious personal injury or that 
fully compensate for the absence of the 
warning provided by the locomotive 
horn. Therefore, communities with 
highway-rail grade crossing corridors 
that meet either of these standards may 
silence the locomotive horn within the 
crossing corridor, if all other applicable 
quiet zone requirements have been met. 
(See § 222.39.) 

Section 20153(i) of title 49 requires 
FRA to ‘‘take into account the interest 
of communities that have in effect 
restrictions on the sounding of a 
locomotive horn at highway-rail grade 
crossings.’’ FRA has complied with this 
requirement in several ways. Until 
December 24, 2005, the final rule 
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allowed communities to establish Pre- 
Rule Quiet Zones, if the Quiet Zone Risk 
Index was at, or below, two times the 
Nationwide Significant Risk Threshold 
and there were no relevant collisions 
within the quiet zone since April 27, 
2000. (See § 222.41.) It should also be 
noted that the final rule allows 
communities to establish Pre-Rule Quiet 
Zones, if SSMs have been implemented 
at every public grade crossing within 
the quiet zone or if the Quiet Zone Risk 
Index is at, or below, the Nationwide 
Significant Risk Threshold.) 
Additionally, the rule allows Pre-Rule 
Quiet Zone communities to take 
additional time (up to eight years from 
the effective date of the final rule) 
within which to implement safety 
improvements that will bring them into 
compliance with the requirements of the 
rule. This ‘‘grace period’’ has been 
included in the rule in order to comply 
with 49 U.S.C. 20153(i)(2), which 
requires FRA to provide ‘‘a reasonable 
amount of time for [pre-existing whistle 
ban] communities to install SSMs’’. 

Section 20153 of title 49 prohibits 
FRA from entertaining single-party 
petitions for waiver from the regulatory 
requirements issued under the authority 
of 49 U.S.C. 20153, unless FRA 
determines that this prohibition against 
single-party waiver petitions ‘‘* * * is 
not likely to contribute significantly to 
public safety.’’ Therefore, § 222.15 of the 
final rule, which governs the process for 
obtaining a waiver from the 
requirements of 49 CFR Part 222, 
requires joint filing of waiver petitions 
by the railroad and public authority, 
unless the Associate Administrator 
makes the determination that joint 
submission of an individual waiver 
petition would not be likely to 
significantly contribute to public safety. 

Section 222.55 of the final rule 
addresses the manner in which new 
SSMs and ASMs are demonstrated and 
approved for use. Paragraph (c) of this 
section, which reflects the requirements 
contained within 49 U.S.C. 20153(e), 
specifically provides that the Associate 
Administrator may order railroad 
carriers operating over a crossing or 
crossings to temporarily cease sounding 
the locomotive horn at the crossing(s) to 
demonstrate proposed new SSMs and 
ASMs that have been subject to prior 
testing and evaluation. 

Section 20153(f) of title 49 explicitly 
gives discretion to the Secretary as to 
whether private highway-rail grade 
crossings, pedestrian crossings, and 
crossings utilized primarily by 
nonmotorized and other special vehicles 
should be subject this regulation. FRA 
has decided to refrain from exercising 
jurisdiction over crossings utilized 

primarily by nonmotorized and other 
special vehicles in this final rule. FRA 
has, however, exercised its jurisdiction, 
in a limited manner, over private and 
pedestrian grade crossings. Under the 
final rule amendments issued today, the 
sounding of locomotive audible warning 
devices at private and pedestrian 
crossings will be governed by this rule, 
if State law requires the sounding of 
locomotive audible warning devices at 
these crossings. (§§ 222.25 and 222.27) 
However, routine locomotive horn 
sounding is prohibited at private and 
pedestrian grade crossings located 
within quiet zones, even if other 
locomotive audible warning devices 
must be sounded at these crossings per 
State and local law. 

Section 222.7 of the rule contains a 
concise statement of the rule’s impact 
with respect to 49 U.S.C. 20106 
(national uniformity of regulation). This 
statement of the rule’s effect on State 
and local law, which was required by 49 
U.S.C. 20153(h), provides that the rule, 
when effective, will preempt State and 
local laws that govern locomotive horn 
use at public highway-rail grade 
crossings. Under the final rule 
amendments issued today, State and 
local laws that require the sounding of 
locomotive audible warning devices at 
public, private and pedestrian grade 
crossings will be preempted to the 
limited extent described in §§ 222.21(e), 
222.25 and 222.27 of the rule. However, 
as stated in § 222.7(b), this rule does not 
preempt State and local laws governing 
the sounding of locomotive audible 
warning devices at Chicago Region 
highway-rail grade crossings where 
railroads were excused from sounding 
the locomotive horn by the Illinois 
Commerce Commission, and where 
railroads did not sound the horn, as of 
December 18, 2003. 

Lastly, the final rule also complied 
with the statutory one-year delay 
requirement. Section 20153(j) of title 49 
prohibits any regulations issued under 
its authority from becoming effective 
before the 365th day following the date 
of publication of the final rule. On 
December 18, 2003, FRA published an 
Interim Final Rule on the Use of 
Locomotive Horns at Highway-rail 
Grade Crossings, which had the same 
force and effect as a final rule. After 
reviewing approximately 1,400 
comments on the interim final rule, FRA 
issued a final rule that granted 
additional relief to States and local 
communities and became effective on 
June 24, 2005. The final rule has 
therefore complied with 49 U.S.C. 
20153(j) because more than the required 
365 days elapsed between issuance of 
the interim final rule on December 18, 

2003 and the effective date of the rule 
on June 24, 2005. 

3. Emergency Order 15 

Emergency Order 15, issued in 1991, 
requires the Florida East Coast Railway 
Company to sound locomotive horns at 
all public grade crossings. The 
Emergency Order preempted State and 
local laws that permitted nighttime bans 
on the use of locomotive horns. 
Amendments to the Emergency Order 
did, however, permit the establishment 
of quiet zones if supplementary safety 
measures were implemented at every 
crossing within a proposed quiet zone. 
The supplementary safety measures 
specified in the Emergency Order are 
similar, but are not identical, to the 
supplementary safety measures 
contained in FRA’s Final Rule on the 
Use of Locomotive Horns at Highway- 
Rail Grade Crossings (70 FR 21844). 

FRA has not yet rescinded Emergency 
Order 15. Therefore, FRA’s Final Rule 
on the Use of Locomotive Horns at 
Highway-Rail Grade Crossings does not 
apply to public highway-rail grade 
crossings within the State of Florida that 
are currently subject to Emergency 
Order 15. On April 15, 2005, a public 
conference was held in Florida, at 
which FRA solicited comments on the 
appropriate excess risk estimate that 
should be applied to public highway- 
rail grade crossings that are currently 
subject to Emergency Order 15. While 
FRA intends to specifically address this 
issue in the near future, comments that 
have been received on this issue are still 
under consideration at this time. 

4. Rule Changes 

This brief overview of the major 
amendments that have been made to the 
Final Rule is provided for the reader’s 
convenience. Because this section 
merely provides an overview, it should 
not be relied upon for a comprehensive 
discussion of all final rule amendments. 
Indeed, this full document should be 
read together with the previous 
documents issued in the proceeding. 
Inasmuch as the Final Rule, Interim 
Final Rule and Notice of Proposed 
Rulemaking contained extensive 
discussion of both the background of the 
issues involved in this rulemaking and 
the rationale behind decisions relating 
to those issues, FRA emphasizes that 
these amendments should be read in 
conjunction with the Final Rule, Interim 
Final Rule and Notice of Proposed 
Rulemaking. Unless the positions and 
rationale expressed in those documents 
have explicitly changed in the 
subsequent rulemaking documents, the 
reader should understand that those 
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positions and rationale remain those of 
FRA. 

Summary of Changes to the Final Rule 

• These amendments extend the 
compliance date of the time-based 
locomotive horn sounding requirements 
until December 15, 2006. (See 
§ 222.21(b) for more information.) 

• A ‘‘good faith’’ exception has been 
incorporated into the time-based 
locomotive horn sounding requirements 
for locomotive engineers who are unable 
to precisely estimate their time of arrival 
at upcoming grade crossings. (See 
§ 222.21(b)(2) for more information.) 

• An exception has been added to the 
15-second minimum locomotive horn 
sounding requirement for locomotives 
and trains that re-initiate movement 
after having stopped in close proximity 
to a public highway-rail grade crossing. 
(See § 222.21(d) for more information.) 

• These amendments expand the 
scope of the time-based locomotive horn 
sounding requirements to cover the 
sounding of any locomotive audible 
warning device (i.e., locomotive bells) at 
public highway-rail grade crossings. 
(See § 222.21(e) for more information.) 

• If State law requires the sounding of 
locomotive audible warning devices at 
private and/or pedestrian crossings, 
these amendments will require railroads 
to sound the locomotive audible 
warning device in a time-based manner. 
(See §§ 222.25 and 222.27 for more 
information.) 

• An exception has been added to the 
locomotive horn sounding requirements 
for locomotives equipped with defective 
horns that are being moved for repair. 
(See § 222.21(b)(2) for more 
information.) 

• The notification requirements for 
Pre-Rule Quiet Zones and Pre-Rule 
Partial Quiet Zones have been 
streamlined by expanding the scope of 
the Notice of Intent requirement and 
removing the Notice of Detailed Plan 
requirement. (See § 222.43 for more 
information.) 

• These amendments extend the 
compliance date for the sound level 
testing of new locomotives until 
September 18, 2006. (See § 229.129(b) 
for more information.) 

• These amendments provide 
clarification that locomotives used in 
rapid transit operations on the general 
railroad system are exempt from the 
locomotive horn sound level and testing 
requirements contained in 49 CFR 
229.129. (See § 229.129 for more 
information.) 

Section-by-Section Analysis 

Section 222.1 What is the purpose of 
this regulation? 

This section has not been revised. 

Section 222.3 What areas does this 
regulation cover? 

This section has not been revised. 

Section 222.5 What railroads does this 
regulation apply to? 

This section has not been revised. 

Section 222.7 What is this regulation’s 
effect on State and local laws and 
ordinances? 

In its petition for reconsideration, the 
Association of American Railroads 
(AAR) noted that the Final Rule does 
not specifically address the preemptive 
effect of the Final Rule on State and 
local laws that effectively prohibit and/ 
or restrict the sounding of locomotive 
horns for testing purposes. Asserting 
that the Final Rule should preempt such 
State and local laws, the AAR requested 
confirmation of FRA’s position on this 
issue. 

FRA does not intend to preempt State 
and local noise ordinances that may 
have the effect of restricting the time 
period during which the locomotive 
horn may be sounded at locations other 
than grade crossings. FRA was directed 
to issue regulations that govern the 
sounding of locomotive horns at public 
highway-rail grade crossings, provided 
the interests of communities with pre- 
existing restrictions on locomotive horn 
sounding were taken into consideration. 
Given the nature of this statutory 
directive, FRA is reluctant to disturb 
longstanding State and local noise 
ordinances that may restrict locomotive 
horn sounding at locations other than 
grade crossing locations without 
additional information on the adverse 
impact of these ordinances on the 
ability of locomotive manufacturers and 
railroads to conduct locomotive horn 
testing in accordance with § 229.129 of 
this part. 

Paragraph (b) of this section has been 
revised to reflect FRA’s intent to refrain 
from preempting any State law, rule, 
regulation, or order governing the 
sounding of locomotive audible warning 
devices, including the locomotive horn, 
at any highway-rail grade crossing 
described in § 222.3(c) of this part. 
Without this revision, FRA might have 
inadvertently preempted State law by 
requiring the sounding of the 
locomotive bell, at the highway-rail 
grade crossings described in § 222.3(c) 
of this part, in accordance with this 
part. 

Paragraphs (c), (d), and (e) of this 
section have not been revised. 

Section 222.9 Definitions 
FRA is making a minor revision to the 

definition of ‘‘channelization device’’ in 
the Final Rule. FRA revised this 
definition in the Final Rule to prohibit 
the use of surface-mounted tubular 
markers and vertical panels within quiet 
zones as SSMs, where the surface- 
mounted tubular markers or vertical 
panels are not used in conjunction with 
a raised longitudinal channelizer. FRA 
did not, however, intend to prohibit the 
use of surface-mounted tubular markers 
or vertical panels, in conjunction with 
a raised longitudinal channelizer. FRA 
recognizes that the use of surface- 
mounted tubular markers and vertical 
panels, in conjunction with a raised 
longitudinal channelizer, can effectively 
reduce quiet zone risk. 

FRA is also correcting an inadvertent 
error in the preamble discussion of the 
definition of ‘‘channelization device’’ in 
the Final Rule. In that discussion, FRA 
stated that ‘‘it would be highly advisable 
to use raised longitudinal channelizers 
that are at least four inches high.’’ (See 
70 FR 21854.) However, in its petition 
for reconsideration, Qwick Kurb, Inc. 
(‘‘Qwick Kurb’’) noted that FRA 
partially relied upon the results of state- 
sponsored tests on the efficacy of Qwick 
Kurb installations, which consist of 
three and one-half inch high 
longitudinal channelizers with vertical 
elliptical markers attached, when 
determining that Qwick Kurb 
installations had an effectiveness rating 
of at least .75. Qwick Kurb also noted 
that Qwick Kurb installations were 
successfully tested by the Federal 
Highway Administration (FHWA) under 
FHWA’s NCHRP 350 criteria as a 
crashworthy traffic control device. 

FRA notes that the regulatory text 
itself does not require use of raised 
longitudinal channelizers that are at 
least four inches high. Indeed, FRA 
never intended to discourage the use of 
raised longitudinal channelizers that are 
at least three and one-half inches high. 
Even though Qwick Kurb subsequently 
withdrew its objection to the preamble 
discussion of the definition of 
‘‘channelization device’’ in the Final 
Rule, FRA recognizes that there may be 
some communities that have already 
purchased and installed raised 
longitudinal channelizers that are three 
and one-half inches in height. 
Therefore, FRA is clarifying that raised 
longitudinal channelizers of at least 
three and one-half inches in height, 
when affixed with vertical panels or 
tubular delineators, constitute 
acceptable channelization devices for 
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purposes of this part. Lastly, FRA is 
removing all references to specific 
MUTCD sections from the definition of 
‘‘channelization device’’, in recognition 
of the somewhat transitory nature of 
MUTCD section citations. 

A definition of ‘‘locomotive audible 
warning device’’ has been added to the 
Final Rule, in recognition of the 
expanded scope of the Final Rule with 
respect to the sounding of locomotive 
audible warning devices , as opposed to 
just locomotive horns, at public, private 
and pedestrian grade crossings. 

The definition of ‘‘locomotive horn’’ 
has been revised by adding a specific 
reference to locomotive horns used in 
rapid transit operations. 

The definition of ‘‘MUTCD’’ has been 
revised to correct an inadvertent 
typographical error. 

The definition of ‘‘New Partial Quiet 
Zone’’ has been revised to correct an 
inadvertent typographical error. 

The definition of ‘‘pedestrian grade 
crossing’’ has been revised in order to 
clarify that the requirements for 
pedestrian crossings contained within 
this part only apply to pedestrian grade 
crossings. Nonetheless, despite the 
limited scope of these requirements, the 
terms ‘‘pedestrian crossing’’ and 
‘‘pedestrian grade crossing’’ have been 
used interchangeably for purposes of 
this part. 

The definition of ‘‘private highway- 
rail grade crossing’’ has been revised to 
correct an inadvertent typographical 
error. 

Even though the definition of ‘‘Pre- 
Rule Quiet Zone’’ has not been revised, 
FRA is providing further clarification on 
the definition of this term. While 
reviewing Notices of Quiet Zone 
Continuation that have been submitted 
by public authorities seeking to 
continue locomotive horn restrictions in 
Pre-Rule Quiet Zones, it has come to 
FRA’s attention that disagreements have 
arisen between public authorities and 
railroads on whether local ordinances 
that seem to prohibit locomotive horn 
sounding at certain highway-rail grade 
crossings have, in fact, been ‘‘enforced 
or observed’’. In these situations, the 
public authority and railroad must 
determine whether locomotive horns 
were routinely sounded at the grade 
crossings in question on October 9, 1996 
and December 18, 2003, despite 
locomotive horn sounding restrictions 
that were ostensibly imposed by State or 
local law. Railroad timetables that 
reflect locomotive horn sounding 
practices on October 9, 1996 and 
December 18, 2003 will provide 
dispositive proof on this issue. 

Even though the definition of ‘‘quiet 
zone’’ has not been revised, FRA is 

providing further clarification on the 
definition of this term. A quiet zone 
may only contain consecutive public 
highway-rail grade crossings located on 
a segment of a rail line. Therefore, a 
public authority may find it necessary to 
establish more than one quiet zone 
within the boundaries of a local 
community. For example, if there are 
two railroad tracks running through a 
local community that are not adjacent to 
each other and which do not share grade 
crossing warning system devices, a 
community that wishes to silence the 
locomotive horn at grade crossings 
along both tracks must create separate 
quiet zones for each railroad track or 
right-of-way. Also, if there is both a 
main line track and an industrial spur 
track within town limits, a community 
that wishes to silence the locomotive 
horn at grade crossings located on both 
tracks must create separate quiet zones 
for the main line track and the 
industrial spur track, unless the main 
line track and the industrial spur track 
share grade crossing warning system 
devices. 

Section 222.11 What are the penalties 
for failure to comply with this 
regulation? 

This section has not been revised. 

Section 222.13 Who is responsible for 
compliance? 

This section has not been revised. 

Section 222.15 How does one obtain a 
waiver of a provision of this regulation? 

This section has not been revised. 

Section 222.17 How can a State 
agency become a recognized State 
agency? 

This section has not been revised. 

Section 222.21 When must a 
locomotive horn be used? 

This section has been revised in order 
to address the movement of locomotives 
with inoperative horns, extend the 
compliance date of paragraph (b) of this 
section by 120 days, provide a good- 
faith exception for locomotive engineers 
who sound the locomotive horn for 
more than 20 seconds when 
approaching public crossings, address 
the sounding of locomotive audible 
warning devices at public highway-rail 
grade crossings when required by State 
and local law and provide a limited 
exception to the minimum audible 
warning requirement for trains and 
locomotives that have stopped in close 
proximity to a public highway-rail grade 
crossing. 

Paragraph (a) of this section requires 
locomotive engineers to initiate 

locomotive horn sounding, in 
accordance with paragraph (b) of this 
section, and to continue sounding the 
locomotive horn until the lead 
locomotive blocks access to the crossing 
from all roadway approaches. FRA 
received a petition for reconsideration 
on this issue from James Adams, a 
resident of Placentia, California, who 
suggested that FRA require the 
locomotive engineer to sound only those 
locomotive horns which point in the 
direction of locomotive travel, in order 
to reduce unnecessary horn noise 
impacts from the sounding of 
locomotive horns that are pointed 
against the direction of travel. Most 
locomotive horns, particularly in freight 
service, are designed to provide warning 
in both directions of travel; and the 
engineer has no ability to select warning 
only in the forward direction. FRA will, 
however, continue research into more 
selective and effective means of 
providing audible warnings and may 
make further proposals in subsequent 
proceedings. 

Minor typographical revisions have 
been made in paragraph (a) of this 
section. Paragraph (b) of this section has 
been revised to provide an exception to 
the locomotive horn sounding 
requirements for locomotive engineers 
who discover that the locomotive horn 
on the lead locomotive has failed 
enroute. Should this situation occur, the 
locomotive must be moved for repair in 
accordance with § 229.9 of this chapter. 
In addition, any movement of the 
locomotive with the inoperative horn 
over highway-rail grade crossings must 
be made in accordance with all 
applicable railroad operating rules. 

Paragraph (b) of this section has also 
been revised in response to petitions for 
reconsideration that were submitted by 
the AAR and the BNSF Railway 
Company (BNSF), as well as letters that 
were submitted by the Brotherhood of 
Locomotive Engineers and Trainmen 
(BLET) and the United Transportation 
Union (UTU), which were submitted in 
support of certain provisions contained 
within the AAR’s petition for 
reconsideration. 

In the AAR’s petition for 
reconsideration, the AAR asserted that 
the current compliance date for the 
locomotive horn sounding requirements 
set forth in this paragraph would require 
a rapid transition from State law. The 
AAR asserted that such a transition 
would not be in the public interest, as 
locomotive engineers would be required 
to comply with time-based audible 
warning requirements without the 
benefit of training and/or properly 
placed whistle posts. Therefore, the 
AAR requested that FRA postpone the 
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compliance date of these requirements 
for one year. 

FRA notes that railroads have been 
aware of the time-based audible warning 
requirements of this section for some 
time, as FRA’s Interim Final Rule on the 
Use of Locomotive Horns at Highway- 
Rail Grade Crossings, which was 
published on December 18, 2003, 
contained a 15–20 second audible 
warning requirement. While FRA is 
aware of the fact that the AAR objected 
to the 15–20 second audible warning 
requirement in its comments on the 
Interim Final Rule, the 15–20 second 
audible warning requirement contained 
within the Final Rule should not have 
been a complete surprise to the railroad 
industry. Nonetheless, in the interest of 
railroad safety, FRA has added 
paragraph (b)(1) to this section, which 
delays the compliance date of the time- 
based audible warning requirement by 
120 days from the date of publication of 
this Notice in order to give railroads 
additional time within which to adjust 
whistle posts and/or issue appropriate 
instructions to train crews. In the 
interim, railroads must either comply 
with the locomotive horn sounding 
requirements that were in effect 
immediately prior to June 24, 2005 (i.e., 
State law or, in the absence of State law, 
railroad operating rules) or this section. 

The AAR, BNSF, BLET, and UTU also 
indicated significant concerns that 
situations may arise in which engineers 
are unable to precisely estimate the 
point at which sounding of the horn 
should be initiated in order to meet the 
15–20 second criterion of the final rule. 
The AAR, BLET and UTU suggest that 
a good faith exception be employed 
where circumstances make it difficult to 
estimate the time of arrival, citing 
concerns about liability. This could 
include cases where whistle boards are 
placed irregularly (confounding an 
engineer’s attempt to begin a 
‘‘countdown’’ at a fixed point), where 
weather conditions make identification 
of landmarks difficult, where the train is 
accelerating or braking on approach to 
the crossing, and under other 
circumstances. 

In sum, AAR’s petition appeared to 
focus on short and long audible 
warnings, while the BLET and the UTU 
expressed concern with respect to 
exceeding the 20-second audible 
warning requirement. On the other 
hand, BNSF expressed concern with the 
time-based nature of the locomotive 
horn sounding requirement and 
requested that the locomotive horn 
continue to be sounded from a fixed 
point of reference, such as a whistle 
post. 

FRA appreciates these concerns. FRA 
is also cognizant that previously 
existing State law requirements, and 
requirements of railroad operating rules 
have required distance-based use of the 
horn for many years, with attendant 
liability for non-compliance where 
collisions occur. However, FRA believes 
that adjustment to a time-based 
approach can, and should be readily 
accomplished, since locomotive 
engineers are required to be familiar 
with their territory and are accustomed 
to meeting these kinds of challenges. 
The time-based approach will allow the 
railroads to provide effective warning 
without incurring the animus of local 
communities associated with sounding 
the horn for a full quarter-mile when 
trains are operated a low speed. The 
time-based approach incorporates the 
strategy used by the locomotive 
engineer who ‘‘took mercy’’ on the 
community by exercising discretion, 
when operating a slow-moving train, to 
delay the onset of horn sounding at 
grade crossings. 

FRA believes that it is important that 
sufficient warning be provided to the 
motorist who needs time to recognize 
the audible signal, understand its 
message, initiate a reaction, and take 
appropriate action when approaching 
the crossing. Other standards for other 
active warning at highway-rail crossings 
call for at least 20 seconds of advance 
warning (see 49 CFR 234.225), and it is 
typical for basic signal arrangements to 
provide 30 seconds’ warning or more. 
At crossings equipped with active 
warning devices, the locomotive horn 
generally provides a last-minute, 
additional warning to the motorist of the 
impending arrival of a train. Thus, it 
appears quite necessary and appropriate 
to retain the minimum 15-second 
warning requirement, given the need for 
uniformity and the wide range of 
conditions on the roadway approach to 
highway-rail crossings (including road 
speeds as high as 55 miles per hour). 

Nevertheless, FRA agrees that 
employees should err on the side of 
safety when there is any uncertainty. In 
a case where situational awareness is 
partially compromised, an employee 
should not hesitate to begin a horn 
sounding sequence because of fear that 
excessive warning might be provided. 
Accordingly, former paragraph (b)(1), 
which has been renumbered as 
paragraph (b)(2) of this section, has been 
amended to state explicitly that 
exceeding the maximum warning time 
up to a limit of 25 seconds will not 
constitute a violation of this section if 
the action is taken in good faith. This is 
intended to affirm the action of an 
employee who errs on the side of safety 

in a particular instance, and not to 
condone the actions of an engineer who 
willfully disregards the 20-second 
limitation for normal operations. FRA 
will also utilize enforcement discretion 
for cases in excess of 25 seconds where 
unusual circumstances provide a 
justification. 

Former paragraph (b)(2), which has 
been renumbered as paragraph (b)(3) of 
this section, has also been revised in 
order to correct a typographical error. 
Trains, locomotive consists (two or 
more locomotives traveling together 
without any train cars attached), and 
individual locomotives traveling at 
speeds in excess of 60 mph are 
prohibited from providing an advance 
warning more than one-quarter mile in 
advance of public grade crossings, even 
if this means that high-speed trains, 
locomotive consists, and individual 
locomotives cannot provide an advance 
warning of at least 15 seconds in 
duration. 

Paragraph (c) of this section has not 
been revised. 

Paragraph (d) has been added to this 
section to address locomotive horn 
sounding when a train, locomotive 
consist, or individual locomotive has 
stopped in close proximity to a public 
highway-rail grade crossing. Trains and 
locomotives may stop in close proximity 
to public grade crossings during 
switching and/or commuter rail 
operations, especially when passenger 
stations are located in close proximity to 
public highway-rail grade crossings. In 
light of the low train speed associated 
with initiating train or locomotive 
movement from a complete stop, as well 
as FRA’s intent to minimize local noise 
impacts where feasible, paragraph (d) 
will allow the locomotive engineer to 
sound the locomotive horn for less than 
15 seconds before entering a public 
highway-rail grade crossing, when 
initiating movement from a complete 
stop in the close proximity of a public 
highway-rail grade crossing. Even 
though passenger stations located 
adjacent to public highway-rail grade 
crossings were the impetus for this 
revision, FRA notes that this limited 
exception may apply in other situations 
where trains have stopped in close 
proximity to public highway-rail grade 
crossings. 

FRA is refraining from providing an 
exact distance that would constitute 
‘‘close proximity’’ as the length of time 
that it will take for a train to reach the 
crossing will vary greatly depending on 
the type and weight of the train. If a 
train is stopped at a location such that 
it will take less than fifteen seconds for 
it to occupy the crossing, it is deemed 
to be in close proximity. 
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Paragraph (e) has also been added to 
this section, in response to a petition for 
reconsideration submitted by the AAR, 
in which the AAR requested that 49 
CFR Part 222 be revised to preempt 
State laws that govern the sounding of 
all locomotive audible warning devices 
at public highway-rail grade crossings. 
Without such preemption, the AAR 
asserted that railroads would be 
required to initiate locomotive bell 
sounding at a location specified by State 
law, which may be inconsistent with the 
time-based locomotive horn sounding 
requirement set forth in this section. 

FRA is not exercising complete 
preemption of State laws on the 
sounding of locomotive audible warning 
devices at public highway-rail grade 
crossings. Complete preemption of State 
laws on this issue could inadvertently 
remove the valuable warning currently 
provided by locomotive audible 
warning devices other than the 
locomotive horn because the Final Rule 
does not require the sounding of 
locomotive audible warning devices, 
other than the locomotive horn, at 
public highway-rail grade crossings. 

FRA has, however, added this section 
to ensure that a consistent locomotive 
audible warning will be provided at 
public highway-rail grade crossings. 
Therefore, if State law requires the 
sounding of a locomotive audible 
warning device other than the 
locomotive horn at public highway-rail 
grade crossings, that locomotive audible 
warning device must be sounded in 
accordance with paragraphs (b) and (d) 
of this section. By exercising 
preemption in this limited manner, FRA 
hopes to alleviate any potential 
confusion on the part of the locomotive 
engineer who might otherwise have 
been forced to comply with distance- 
based locomotive bell sounding 
requirements, as well as time-based 
locomotive horn sounding 
requirements, at the same public 
highway-rail grade crossing. 

Section 222.23 How does this 
regulation affect sounding of a horn 
during an emergency or other 
situations? 

Paragraph (a) of this section has not 
been revised. 

Paragraph (b) of this section has been 
revised to correct an inadvertent 
omission from the list of situations in 
which locomotive horn use at quiet 
zone crossings would be permissible. In 
the Final Rule, FRA stated that 
locomotive horn use would be 
permitted at a quiet zone crossing 
equipped with a wayside horn, in the 
event of a wayside horn malfunction. 
Similarly, the Final Rule states that 

locomotive horn use would be 
permitted at a quiet zone crossing when 
active grade crossing warning devices 
installed at the grade crossing are 
malfunctioning or out of service. As 
indicated by this list of potential 
scenarios, FRA has always intended to 
permit railroads to sound the 
locomotive horn at a quiet zone crossing 
whenever engineering improvements 
installed at the grade crossing become 
non-compliant. Therefore, FRA has 
added paragraph (b)(4) to this section to 
clarify that railroads are not required to 
comply with the general prohibition 
against routine locomotive horn 
sounding at a quiet zone crossing, when 
an SSM, modified SSM or engineering 
SSM installed at the quiet zone crossing 
fails to comply with the requirements 
set forth in appendix A of this part or 
the conditions contained within the 
Associate Administrator’s decision to 
approve the quiet zone in accordance 
with section 222.39(b) of this part. The 
railroad should, however, attempt to 
contact the person responsible for 
monitoring quiet zone compliance with 
this part (as designated in the Notice of 
Quiet Zone Establishment), in order to 
inform the public authority of the non- 
compliant condition of the quiet zone 
crossing. 

Paragraph (c) of this section has not 
been revised. 

Section 222.25 How does this rule 
affect private highway-rail grade 
crossings? 

This section has been revised in 
response to the AAR petition for 
reconsideration. In its petition for 
reconsideration, the AAR expressed 
support for FRA’s decision to refrain 
from requiring locomotive horn 
sounding at every private highway-rail 
grade crossing. However, noting that 
some States require the sounding of a 
locomotive horn or the ringing of the 
locomotive bell at private highway-rail 
grade crossings, the AAR requested that 
FRA amend 49 CFR Part 222 by adding 
an explicit statement of FRA’s intent to 
preempt State law, to the extent that 
State law requires the sounding of a 
locomotive audible warning device for a 
period of time or in a pattern different 
from the locomotive horn sounding 
requirements set forth in § 222.21 of this 
part. After considering this request, as 
well as the potential for confusion that 
may result from requiring the 
locomotive engineer to provide a 
different audible warning at public 
highway-rail grade crossings than at 
private highway-rail grade crossings, 
FRA revised this section. Thus, if State 
law requires the sounding of locomotive 
audible warning devices at private 

highway-rail grade crossings, the 
locomotive audible warning device 
must be sounded in accordance with the 
locomotive horn sounding requirements 
set forth in § 222.21 of this part as of 
December 15, 2006. However, in 
recognition of the fact that some 
locomotive audible warning devices 
(such as the locomotive bell) cannot be 
sounded in accordance with the 
locomotive horn sounding pattern 
required by § 222.21(a) of this part (i.e., 
two long blasts, one short blast, and one 
long blast), locomotive audible warning 
devices other than the locomotive horn 
need only be sounded in accordance 
with the time-based locomotive horn 
sounding requirements set forth in 
§§ 222.21(b) and (d) of this part. 

Paragraph (a) of this section has also 
been revised, in response to the AAR’s 
petition for reconsideration. In its 
petition for reconsideration, the AAR 
asserted that the permissive language in 
this provision could mislead public 
authorities into thinking that they are 
not required to address private highway- 
rail grade crossings when establishing 
their quiet zones. After considering this 
assertion, FRA noted that public 
authorities located in States that do not 
require locomotive horn sounding at 
private highway-rail grade crossings 
might erroneously assume that it will 
not be necessary to include and/or 
improve private highway-rail grade 
crossings located within the boundaries 
of their quiet zone. Therefore, FRA 
revised this paragraph in order to clarify 
that all private highway-rail grade 
crossings located within the boundaries 
of a quiet zone must be treated in 
accordance with this part. 

Paragraph (b)(1) of this section has 
been revised to clarify that all private 
highway-rail grade crossings that are 
located in New Quiet Zones or New 
Partial Quiet Zones must be evaluated 
by a diagnostic team and then equipped 
or treated in accordance with the 
diagnostic team recommendations, if the 
private highway-rail grade crossings 
allow access to the public or provide 
access to active industrial or 
commercial sites. Paragraph (b)(2) of 
this section has not been revised. 

Paragraph (c) of this section has also 
been revised to clarify that crossbucks 
and ‘‘STOP’’ signs must be installed at 
each approach to private highway-rail 
grade crossings that are located within 
quiet zones. 

Section 222.27 How does this rule 
affect pedestrian grade crossings? 

This section has been revised in 
response to the AAR petition for 
reconsideration. In its petition for 
reconsideration, the AAR expressed 

VerDate Aug<31>2005 17:39 Aug 16, 2006 Jkt 208001 PO 00000 Frm 00007 Fmt 4701 Sfmt 4700 E:\FR\FM\17AUR2.SGM 17AUR2sr
ob

er
ts

 o
n 

P
R

O
D

1P
C

70
 w

ith
 R

U
LE

S



47620 Federal Register / Vol. 71, No. 159 / Thursday, August 17, 2006 / Rules and Regulations 

support for FRA’s decision to refrain 
from requiring locomotive horn 
sounding at pedestrian grade crossings. 
However, after asserting that some 
States may require the sounding of a 
locomotive audible warning device at 
pedestrian grade crossings, the AAR 
requested that FRA amend 49 CFR Part 
222 by adding an explicit statement of 
FRA’s intent to preempt State law, to 
the extent that State law requires the 
sounding of a locomotive audible 
warning device for a period of time or 
in a pattern different from the 
locomotive horn sounding requirements 
set forth in § 222.21 of this part. After 
considering this request, as well as the 
potential for confusion that may result 
from requiring the locomotive engineer 
to provide a different audible warning at 
public highway-rail grade crossings than 
at pedestrian grade crossings, FRA 
revised this section. Therefore, if State 
law requires the sounding of a 
locomotive audible warning device at 
pedestrian grade crossings, the 
locomotive audible warning device 
must be sounded in accordance with the 
locomotive horn sounding requirements 
set forth in § 222.21 of this part as of 
December 15, 2006. However, in 
recognition of the fact that some 
locomotive audible warning devices 
(such as the locomotive bell) cannot be 
sounded in accordance with the 
locomotive horn sounding pattern 
required by § 222.21(a) of this part (i.e., 
two long blasts, one short blast, and one 
long blast), locomotive audible warning 
devices other than the locomotive horn 
need only be sounded in accordance 
with the time-based locomotive horn 
sounding requirements set forth in 
§§ 222.21(b) and (d) of this part. 

Paragraph (a) of this section has also 
been revised, in response to the AAR’s 
petition for reconsideration. In its 
petition for reconsideration, the AAR 
expressed concern that the permissive 
language contained in paragraph (a) of 
this section could mislead public 
authorities into thinking that they are 
not required to address pedestrian 
crossings when establishing their quiet 
zones. After considering this assertion, 
FRA noted that public authorities 
located in States that do not require 
locomotive horn sounding at pedestrian 
grade crossings might erroneously 
assume that it will not be necessary to 
include and/or improve pedestrian 
grade crossings located within the 
boundaries of their quiet zone. 
Therefore, FRA revised this paragraph 
in order to clarify that all pedestrian 
grade crossings located within the 
boundaries of a quiet zone must be 
treated in accordance with this part. 

Paragraph (b) of this section has been 
revised to clarify that all pedestrian 
grade crossings that are located in New 
Quiet Zones or New Partial Quiet Zones 
must be evaluated by a diagnostic team 
and then equipped or treated in 
accordance with the diagnostic team 
recommendations, if the pedestrian 
grade crossings allow access to the 
public or provide access to active 
industrial or commercial sites. 

A minor typographical edit has been 
made to paragraph (c) of this section. 

Paragraph (d) of this section has also 
been revised in response to the AAR 
petition for reconsideration. In its 
petition for reconsideration, the AAR 
asserted that paragraph (d) of this 
section requires the installation of signs 
at pedestrian crossings that could 
potentially be misleading. In light of the 
fact that partial quiet zones may be 
established in States that do not require 
locomotive horn sounding at pedestrian 
grade crossings, the AAR expressed 
concern that pedestrians encountering 
time-specific warning signs when the 
partial quiet zone is not in effect might 
assume that the locomotive horn will be 
sounded by approaching trains. After 
considering this issue, FRA agreed that 
the Final Rule’s warning sign 
requirement could be misleading to 
pedestrians. Therefore, in order to 
minimize confusion, paragraphs (d)(2) 
and (d)(4) of this section have been 
revised to give public authorities the 
flexibility to install warning signs which 
advise pedestrians that train horns will 
not be sounded, but do not list the hours 
within which the partial quiet zone will 
be in effect. Thus, if State law does not 
require locomotive horn sounding at 
pedestrian grade crossings, signs that 
indicate that horns are not sounded 
would be appropriate. However, if State 
law requires locomotive horn sounding 
during non-quiet zone hours, then signs 
indicating that horns are not sounded 
between stated hours of the partial quiet 
zone would be appropriate. Paragraph 
(d) of this section has also been revised 
to clarify that advance warning signs 
must be installed on each approach to 
pedestrian grade crossings located 
within quiet zones. 

Section 222.33 Can locomotive horns 
be silenced at an individual public 
highway-rail grade crossing which is not 
within a quiet zone? 

This section has not been revised. 

Section 222.35 What are the minimum 
requirements for quiet zones? 

Minor typographical revisions have 
been made throughout this section. 

Paragraph (a)(1)(iii) has been added to 
this section to address the configuration 

of multiple New Quiet Zones and New 
Partial Quiet Zones along the same rail 
line within a single political 
jurisdiction. Even though FRA has 
refrained from establishing a minimum 
distance between neighboring quiet 
zones, there must be at least one public 
highway-rail grade crossing between 
New Quiet Zones and New Partial Quiet 
Zones located on the same rail line 
within a single political jurisdiction 
unless a New Quiet Zone or New Partial 
Quiet Zone is being added onto an 
existing quiet zone. While it is perfectly 
acceptable for a community to create 
two quiet zones (each at least one-half 
mile long) with a segment between them 
at which horns will sound, multiple 
New Quiet Zones and New Partial Quiet 
Zones cannot be established on the 
same rail line within the boundaries of 
a single political jurisdiction unless 
they are separated by at least one public 
highway-rail grade crossing. 

By establishing a single New Quiet 
Zone or New Partial Quiet Zone to 
incorporate all public highway-rail 
grade crossings at which routine 
locomotive horn sounding will be 
restricted or prohibited, the 
administrative burden associated with 
quiet zone establishment will be 
lessened. In addition, FRA perceives no 
safety-related rationale for dividing a 
multiple-crossing New Quiet Zone or 
New Partial Quiet Zone along a single 
rail line into fragmented quiet zones. 
Therefore, unless a New Quiet Zone or 
New Partial Quiet Zone is being added 
onto an existing quiet zone, New Quiet 
Zones and New Partial Quiet Zones 
created along the same rail line within 
a single political jurisdiction must be 
separated by at least one public 
highway-rail grade crossing. 

Paragraph (a)(2)(ii) of this section has 
been revised to correct an inadvertent 
restriction on the number of Pre-Rule 
Quiet Zones that can be combined. 
Under the revised language in paragraph 
(a)(2)(ii) of this section, public 
authorities can combine more than two 
adjacent Pre-Rule Quiet Zones or Pre- 
Rule Partial Quiet Zones. 

Paragraph (a)(3) of this section, which 
states that grade crossings on a segment 
of rail line that travels through more 
than one political jurisdiction may be 
included within a single quiet zone, has 
been revised. This paragraph has been 
revised in order to clarify that 
pedestrian crossings, located on the 
same segment of rail line as public 
highway-rail grade crossings, may also 
be included in multi-jurisdictional quiet 
zones. 

Paragraph (b) of this section has not 
been revised. 
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Paragraph (c) of this section has been 
revised in response to the AAR’s 
petition for reconsideration. In its 
petition for reconsideration, the AAR 
asserted that paragraph (c) of this 
section requires the installation of signs 
at private highway-rail grade crossings 
that could potentially be misleading. In 
light of the fact that partial quiet zones 
may be established in States that do not 
require locomotive horn sounding at 
private highway-rail grade crossings, the 
AAR expressed concern that motorists 
encountering time-specific warning 
signs when the partial quiet zone is not 
in effect might assume that the 
locomotive horn will be sounded by 
approaching trains. After considering 
this issue, FRA agreed that the Final 
Rule’s warning sign requirement could 
be misleading to motorists. Therefore, in 
order to minimize confusion, 
paragraphs (c)(2) and (c)(4) of this 
section have been revised to give public 
authorities the flexibility to install 
warning signs which advise motorists 
that train horns will not be sounded, but 
do not list the hours within which the 
partial quiet zone will be in effect. Thus, 
if State law does not require locomotive 
horn sounding at private highway-rail 
grade crossings, signs that indicate that 
horns are not sounded would be 
appropriate. However, if State law 
requires locomotive horn sounding 
during non-quiet zone hours, then signs 
indicating that horns are not sounded 
between stated hours of the partial quiet 
zone would be appropriate. These 
warning signs must be installed on each 
approach to public and private 
highway-rail grade crossings. 

Paragraph (c)(5) has been added to 
this section to clarify that FRA does not 
intend to require public authorities to 
install advance warning signs at 
highway-rail grade crossings that are 
equipped with wayside horns that 
conform to the requirements set forth in 
§ 222.59 and Appendix E of this part, 
but are located within a quiet zone. 

Paragraph (d) of this section has not 
been revised. Minor typographical edits 
have, however, been made in 
paragraphs (e), (f), and (g) of this 
section. 

Section 222.37 Who may establish a 
quiet zone? 

Paragraph (a) of this section addresses 
the situation that may occur if a 
proposed quiet zone includes public 
highway-rail grade crossings that are 
under the authority and control of more 
than one public authority. This scenario 
could occur if the proposed quiet zone 
contains county roads and State 
highways that intersect the railroad 
tracks at adjacent crossings. This 

scenario could also occur if the railroad 
tracks or the roadway run along the 
border between two neighboring 
communities. 

When faced with this scenario, 
paragraph (a) of this section states that 
both public authorities must agree to 
establishment of the quiet zone and 
must jointly, or by delegation, take such 
actions as are required to comply with 
this part. Therefore, if two neighboring 
communities are interested in quiet 
zone creation, the communities might 
want to consider working together to 
create a multi-jurisdictional quiet zone. 
If the neighboring communities are not, 
however, interested in creating a single, 
multi-jurisdictional quiet zone, any 
shared highway-rail grade crossing (i.e., 
a highway-rail grade crossing that 
contains a roadway that runs along the 
border of the neighboring communities) 
can only be attributed to one quiet zone. 
Otherwise, the risk reduction credit 
associated with any safety 
improvements at the shared highway- 
rail grade crossing would be ‘‘double- 
counted’’, if claimed by adjacent quiet 
zones. 

A minor typographical revision has 
been made to paragraph (a) of this 
section. However, paragraphs (b) and (c) 
of this section have not been revised. 

Section 222.38 Can a quiet zone be 
created in the Chicago Region? 

This section has not been revised. 

Section 222.39 How is a quiet zone 
established? 

Paragraph (a) of this section has not 
been revised. 

Minor typographical revisions have 
been made to paragraph (b) of this 
section. In addition, paragraph (b) of 
this section has been revised in 
response to the AAR’s petition for 
reconsideration. In its petition, the AAR 
asserted that it may be unclear, in 
certain circumstances, as to what 
constitutes a pedestrian crossing. 
Therefore, the AAR recommended that 
the Final Rule be revised to require 
public authorities to indicate, in their 
quiet zone applications and notification 
packages, where pedestrian crossings 
are located. The AAR reasoned that this 
revision would eliminate any confusion 
as to where crossing signs must be 
located, in accordance with § 222.27. 

Even though public authorities are 
required to identify pedestrian crossings 
in their quiet zone notification 
packages, in accordance with the 
requirements set forth in § 222.43, FRA 
notes that it had inadvertently failed to 
require public authorities to identify or 
provide information on pedestrian grade 
crossings in their quiet zone 

applications. Therefore, paragraph (b) of 
this section has been revised to require 
public authorities to submit Grade 
Crossing Inventory Forms for each 
pedestrian grade crossing located within 
a proposed quiet zone, as well as 
information concerning present safety 
measures and proposed improvements 
at these crossings. FRA also 
inadvertently failed to require public 
authorities to provide information on 
current and proposed safety 
improvements at private highway-rail 
grade crossings. Therefore, paragraph (b) 
of this section has been revised to 
require public authorities to submit 
information on present safety measures 
and proposed improvements at private 
highway-rail grade crossings located 
within the proposed quiet zone. With 
respect to public highway-rail grade 
crossings, paragraph (b) of this section 
has been revised to require public 
authorities to provide detailed 
information about all safety 
improvements, as opposed to just SSMs 
and ASMs, that have been proposed for 
implementation. In making these 
revisions, FRA hopes to obtain better 
information as to the overall level of 
safety within the proposed quiet zone. 

Paragraph (b)(iv) of this section has 
been revised by inserting an explicit 
reference to the Notice of Intent 
requirement contained within § 222.43 
of this part. (An inadvertent omission of 
the State agency responsible for 
highway and road safety has also been 
corrected.) The public authority is 
required to provide a Notice of Intent, 
in accordance with § 222.43 of this part, 
at least 60 days prior to the submission 
of its quiet zone application. All 
objections received from any railroad 
operating within the proposed quiet 
zone, the State agency responsible for 
grade crossing safety, and the State 
agency responsible for highway and 
road safety in response to the Notice of 
Intent must then be addressed by the 
public authority in the quiet zone 
application, in accordance with 
paragraph (b)(iv) of this section. 

Paragraph (b)(2) of this section 
addresses the inclusion of newly 
established public and private highway- 
rail grade crossings in quiet zones. Any 
proposed quiet zone that contains a 
newly established public highway-rail 
grade crossing must be established 
through public authority application, 
unless one or more SSMs will be 
implemented at every public highway- 
rail grade crossing within the proposed 
quiet zone in accordance with 
paragraph (a)(1) of this section. Quiet 
zones with newly established public 
highway-rail grade crossings cannot be 
established through comparison to 
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either the Nationwide Significant Risk 
Threshold or the Risk Index With Horns 
because the Quiet Zone Risk Index 
cannot be computed without historical 
vehicle and rail traffic counts for each 
public highway-rail grade crossing 
within the quiet zone. 

A minor typographical revision has 
been made in paragraph (b)(3) of this 
section. However, paragraph (b)(4) of 
this section has not been revised. 
Paragraph (c) of this section has also not 
been revised. 

Section 222.41 How Does This Rule 
Affect Pre-Rule Quiet Zones and Pre- 
Rule Partial Quiet Zones? 

Minor typographical revisions have 
been made in paragraphs (a) and (b) of 
this section. 

Paragraph (c) of this section has been 
revised in order to clarify the process 
that must be followed in order to 
continue existing locomotive horn 
sounding restrictions within a Pre-Rule 
Quiet Zone or Pre-Rule Partial Quiet 
Zone that will not be established by 
automatic approval. Paragraph (c)(1) has 
been added to this section to clarify that 
the public authority must provide a 
Notice of Quiet Zone Continuation, in 
accordance with § 222.43 of this part, in 
order to retain existing locomotive horn 
sounding restrictions until June 24, 
2008. Paragraph (c)(2) of this section 
explains the process that must be 
followed, in order to continue existing 
locomotive horn sounding restrictions 
until June 24, 2010. Paragraph (c)(3) of 
this section explains the process that 
can be followed, in order to continue 
existing locomotive horn sounding 
restrictions until June 24, 2013, by 
providing a comprehensive State-wide 
implementation plan and funding 
commitment for the establishment of 
Pre-Rule Quiet Zones and Pre-Rule 
Partial Quiet Zones. 

Paragraph (c)(2) of this section has 
been revised to clarify the process for 
continuing existing locomotive horn 
sounding restrictions beyond June 24, 
2008 without interruption. As stated in 
paragraph (c)(2)(i)(A) of this section, the 
public authority must mail a Notice of 
Intent, in accordance with § 222.43 of 
this part, by February 24, 2008. The 
mailing of the Notice of Intent, which 
will provide a brief explanation of the 
public authority’s plans for 
implementing improvements within the 
quiet zone, will trigger a 60-day 
comment period, within which affected 
railroads, the State agency responsible 
for grade crossing safety, and the State 
agency responsible for highway and 
road safety can provide comments on 
the proposed improvements. This 
Notice of Intent replaces the Notice of 

Detailed Plan, which was previously 
required by the Final Rule. 

After the Notice of Intent has been 
mailed and the subsequent 60-day 
comment period has run, paragraph 
(c)(2)(i)(B) requires the public authority 
to file a detailed plan with the FRA 
Associate Administrator by June 24, 
2008. The detailed plan must include a 
detailed explanation of each safety 
improvement that will be implemented 
at public, private, and pedestrian 
crossings within the Pre-Rule Quiet 
Zone or Pre-Rule Partial Quiet Zone, in 
order to comply with §§ 222.25, 222.27, 
222.35 and 222.39 of this part. (The 
public authority may also choose to 
explain additional safety improvements 
that will be implemented within the 
quiet zone, but are not being relied upon 
to achieve compliance with this part.) 
The detailed plan must also include a 
timetable for the implementation of 
these safety improvements. 

If the public authority plans to 
implement ASMs within the quiet zone, 
paragraph (c)(2)(ii) of this section 
(formerly paragraph (c)(4) of the Final 
Rule) advises the public authority to 
apply for FRA approval of the quiet 
zone by December 24, 2007, in order to 
ensure that FRA will have ample time 
within which to review the quiet zone 
application. 

Providing a Notice of Intent and filing 
a detailed plan in accordance with 
paragraph (c)(2) of this section will, 
however, only postpone routine 
locomotive horn sounding at public 
highway-rail grade crossings until June 
24, 2010, unless the public authority 
establishes a Pre-Rule Quiet Zone or 
Pre-Rule Partial Quiet Zone in 
accordance with paragraph (c)(4) of this 
section. Paragraph (c)(2)(ii) in the Final 
Rule, which specifically addressed the 
establishment of Pre-Rule Quiet Zones 
and Pre-Rule Partial Quiet Zones during 
the three-year period following June 24, 
2005, has been removed. However, Pre- 
Rule Quiet Zones and Pre-Rule Partial 
Quiet Zones that have Quiet Zone Risk 
Indices that fall to a level at or below 
the Nationwide Significant Risk 
Threshold during this three-year period 
are now governed by paragraph (c)(4) of 
this section, which sets forth the 
procedure for establishing Pre-Rule 
Quiet Zones and Pre-Rule Partial Quiet 
Zones that will not be established by 
automatic approval. 

Paragraph (c)(3) of this section 
explains the process that must be 
followed by an appropriate State 
agency, in order to continue existing 
locomotive horn sounding restrictions 
within Pre-Rule Quiet Zones and Pre- 
Rule Partial Quiet Zones for an 
additional three years (until June 24, 

2013) through the filing of a 
comprehensive State-wide 
implementation plan and funding 
commitment. As stated in this 
paragraph, existing locomotive horn 
sounding restrictions may remain in 
place until June 24, 2013, if: a) a 
comprehensive State-wide 
implementation plan and funding 
commitment is filed by the appropriate 
State agency with the Associate 
Administrator by June 24, 2008; and b) 
safety improvements are initiated 
within at least one Pre-Rule Quiet Zone 
or Pre-Rule Partial Quiet Zone in the 
State by June 24, 2009. The 
comprehensive State-wide 
implementation plan must include an 
explanation of the process that will be 
used to assist Pre-Rule Quiet Zones and 
Pre-Rule Partial Quiet Zones to come 
into compliance with §§ 222.25, 222.27, 
222.35 and 222.39 of this part, as well 
as a timetable for the implementation of 
necessary safety improvements. As of 
June 24, 2013, locomotive horn 
sounding will resume unless each 
public authority establishes a Pre-Rule 
Quiet Zone or Pre-Rule Partial Quiet 
Zones, in accordance with paragraph 
(c)(4) of this section. 

Paragraph (c)(4) of this section 
explains the process that must be 
followed in order to establish a Pre-Rule 
Quiet Zone or Pre-Rule Partial Quiet 
Zone. As stated in paragraph (c)(4) of 
this section, a public authority can 
establish a Pre-Rule Quiet Zone or Pre- 
Rule Partial Quiet Zone if: (a) The Pre- 
Rule Quiet Zone or Pre-Rule Partial 
Quiet Zone complies with the Pre-Rule 
Quiet Zone requirements set forth in 
§§ 222.25, 222.27, and 222.35 of this 
part; (b) the Pre-Rule Quiet Zone or Pre- 
Rule Partial Quiet Zone complies with 
the quiet zone standards set forth in 
§ 222.39 of this part; and (c) the public 
authority complies with all applicable 
notification and filing requirements 
contained within this paragraph (c) and 
§ 222.43 of this part. 

The notification and filing 
requirements contained within this 
paragraph (c) and § 222.43 of this part 
may include: a) mailing the Notice of 
Intent, in accordance with § 222.43 of 
this part, if new SSMs or ASMs will be 
implemented within the Pre-Rule Quiet 
Zone or Pre-Rule Partial Quiet Zone; b) 
filing a detailed plan with the Associate 
Administrator by June 24, 2008, in 
accordance with paragraph (c)(2) of this 
section, if the Pre-Rule Quiet Zone or 
Pre-Rule Partial Quiet Zone will be 
established after that date; and c) 
providing a Notice of Quiet Zone 
Establishment, in accordance with 
§ 222.43 of this part. 
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Paragraph (d) of this section has been 
revised in order to clarify the process 
that must be followed in order to 
convert a Pre-Rule Partial Quiet Zone 
into a 24-hour New Quiet Zone. While 
the final rule simply stated that the 
public authority must provide 
‘‘notification of the establishment of a 
New 24-hour Quiet Zone’’, paragraph 
(d) of this section has been revised to 
clarify that the public authority is 
actually required to comply with all 
applicable notification and filing 
requirements contained within 
paragraph (c) of this section and 
§ 222.43 of this part. These notification 
and filing requirements may include: (a) 
Mailing the Notice of Intent, in 
accordance with § 222.43 of this part; b) 
filing a detailed plan with the Associate 
Administrator by June 24, 2008, in 
accordance with paragraph (c)(2) of this 
section, if the Pre-Rule Partial Quiet 
Zone will be converted after that date; 
and c) providing a Notice of Quiet Zone 
Establishment, in accordance with 
§ 222.43 of this part. 

Section 222.42 How does this rule 
affect Intermediate Quiet Zones and 
Intermediate Partial Quiet Zones? 

This section has been revised in order 
to clarify the process that must be 
followed in order to continue existing 
locomotive horn sounding restrictions 
in Intermediate Quiet Zones and 
Intermediate Partial Quiet Zones until 
June 24, 2006. This section has also 
been revised in order to clarify the 
process that must be followed in order 
to convert an Intermediate Quiet Zone 
or Intermediate Partial Quiet Zone into 
a New Quiet Zone or New Partial Quiet 
Zone on or before June 24, 2006, in 
order to prevent the resumption of 
locomotive horn sounding on that date. 

As stated in paragraph (a)(1) of this 
section, a public authority may continue 
existing locomotive horn restrictions 
until June 24, 2006 by providing a 
Notice of Quiet Zone Continuation in 
accordance with § 222.43 of this part. 
An Intermediate Quiet Zone or 
Intermediate Partial Quiet Zone must, 
however, be converted into a New Quiet 
Zone or a New Partial Quiet Zone by 
June 24, 2006, in order to prevent the 
resumption of locomotive horn 
sounding on that date. 

Paragraph (a)(2) of this section 
explains the process for converting an 
Intermediate Quiet Zone into a New 
Quiet Zone, or an Intermediate Partial 
Quiet Zone into a New Partial Quiet 
Zone, by June 24, 2006. Paragraph (b) of 
this section explains the process for 
converting an Intermediate Partial Quiet 
Zone into a 24-hour New Quiet Zone by 
June 24, 2006. 

While most of the requirements for 
converting an Intermediate Quiet Zone 
or Intermediate Partial Quiet Zone 
remain unchanged, paragraph (a)(2) of 
this section explains that the public 
authority is required to: (a) Provide a 
Notice of Intent, in accordance with 
§ 222.43 of this part; (b) bring the 
Intermediate Quiet Zone or Intermediate 
Partial Quiet Zone into compliance with 
the standards set forth in § 222.39 of this 
part; (c) bring the Intermediate Quiet 
Zone or Intermediate Partial Quiet Zone 
into compliance with the New Quiet 
Zone requirements set forth in 
§§ 222.25, 222.27, and 222.35 of this 
part; and d) provide a Notice of Quiet 
Zone Establishment, in accordance with 
§ 222.43 of this part, by June 3, 2006. It 
should be noted that the Notice of Intent 
should be mailed prior to April 3, 2006, 
in order to allow at least 60 days for the 
submission of comments and/or ‘‘no- 
comment’’ statements from each 
railroad operating over public highway- 
rail grade crossings within the quiet 
zone, the State agency responsible for 
grade crossing safety, and the State 
agency responsible for highway and 
road safety before the mailing of the 
Notice of Quiet Zone Establishment. 
(Please refer to § 222.43(b) for more 
information.) Even though these 
notification requirements were 
contained within § 222.43 of this part 
and were included in the Paperwork 
Reduction Act analysis that FRA 
performed on the Final Rule, FRA 
inadvertently omitted explicit reference 
to these requirements in this section of 
the Final Rule. 

Paragraph (b) of this section has been 
revised in order to clarify the process 
that must be followed in order to 
convert an Intermediate Partial Quiet 
Zone into a 24-hour New Quiet Zone. 
(Please note that the requirements for 
converting an Intermediate Partial Quiet 
Zone into either a 24-hour New Quiet 
Zone or a New Partial Quiet Zone are 
identical.) While the Final Rule simply 
stated that the public authority is 
required to provide ‘‘notification of New 
Quiet Zone establishment’’, paragraph 
(b) of this section has been revised to 
clarify that the public authority is 
actually required to provide two 
different types of quiet zone 
notification—the Notice of Intent and 
the Notice of Quiet Zone Establishment. 
In order to facilitate conversion of the 
Intermediate Partial Quiet Zone before 
the end of the one-year grace period for 
existing locomotive horn sounding 
restrictions, paragraph (b) of this section 
has also been revised to include a 
deadline for the submission of the 
Notice of Quiet Zone Establishment, 

which mirrors the submission deadline 
contained within paragraph (a)(2) of this 
section. 

Section 222.43 What notices and other 
information are required to create or 
continue a quiet zone? 

Minor typographical revisions have 
been made throughout this section. 

This section has also been revised by 
expanding the scope of the Notice of 
Intent requirement to include Pre-Rule 
Quiet Zones and Pre-Rule Partial Quiet 
Zones that will need to implement 
SSMs or ASMs in order to qualify for 
quiet zone establishment under § 222.41 
(c) or (d) of this part. The requirement 
to provide Notice of Detailed Plan, 
which was virtually identical to the 
Notice of Intent, has therefore been 
removed. Thus, Pre-Rule Quiet Zones 
and Pre-Rule Partial Quiet Zones that 
were previously required to provide a 
Notice of Detailed Plan are now 
required to provide a Notice of Intent on 
or before February 24, 2008. 

As stated in paragraph (a)(1) of this 
section, a Notice of Intent must be 
provided by public authorities who 
wish to create a New Quiet Zone or New 
Partial Quiet Zone by public authority 
designation or application, in 
accordance with § 222.39(a) or (b) of this 
part. This includes public authorities 
who wish to convert Intermediate Quiet 
Zones and Intermediate Partial Quiet 
Zones into a New Quiet Zone or New 
Partial Quiet Zone. In addition, public 
authorities seeking to implement new 
SSMs or ASMs within Pre-Rule Quiet 
Zones and Pre-Rule Partial Quiet Zones 
are required to provide a Notice of 
Intent. 

The Notice of Intent should be mailed 
early in the quiet zone development 
process, as the submission of the Notice 
of Intent triggers a 60-day comment 
period and provides State agencies and 
railroads with an opportunity to provide 
input on the quiet zone to the public 
authority. Therefore, paragraph (b)(1) 
was added to this section to reiterate 
that a sixty-day period must elapse 
between the mailing of the Notice of 
Intent and the mailing of the Notice of 
Quiet Zone Establishment, unless the 
public authority has obtained written 
comments and/or ‘‘no-comment’’ 
statements from each railroad operating 
over public highway-rail grade crossings 
within the quiet zone, the State agency 
responsible for grade crossing safety, 
and the State agency responsible for 
highway and road safety, in accordance 
with paragraph (b)(3)(ii) of this section. 
This provision is very similar to 
language contained within paragraph 
(d)(1)(ii) of this section, which 
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addresses the timing of Notices of Quiet 
Zone Establishment. 

With respect to Pre-Rule Quiet Zones 
and Pre-Rule Partial Quiet Zones that 
will not be established by June 24, 2008, 
paragraph (b)(1)(ii) of this section 
reminds public authorities that the 
Notice of Intent, which provides a brief 
explanation of proposed quiet zone 
improvements, must be provided by 
February 24, 2008, in order to continue 
existing locomotive horn sounding 
restrictions beyond June 24, 2008 
without interruption. 

As for the Notice of Quiet Zone 
Continuation, it should be noted that 
submission of the Notice of Quiet Zone 
Continuation was only necessary if the 
public authority wanted to continue 
pre-existing locomotive horn sounding 
restrictions after June 24, 2005. If a Pre- 
Rule Quiet Zone or Pre-Rule Partial 
Quiet Zone was established under the 
authority of this part before the Final 
Rule took effect on June 24, 2005, the 
public authority was not required to 
provide prior Notice of Quiet Zone 
Continuation. 

All Notices of Intent, Notices of Quiet 
Zone Continuation, and Notices of Quiet 
Zone Establishment that complied with 
§ 222.43 of the Final Rule and were 
mailed on or before August 17, 2006, 
shall be deemed compliant with any 
revised notification requirements now 
contained in this section. 

Section 222.45 When Is a Railroad 
Required to Cease Routine Sounding of 
Locomotive Horns at Crossings? 

This section has been revised to 
clarify the required railroad response to 
a valid Notice of Quiet Zone 
Continuation or Establishment. Even 
though railroads have been required to 
refrain from, or cease, routine sounding 
of the locomotive horn at all public, 
private, and pedestrian crossings 
identified in a valid Notice of Quiet 
Zone Continuation or Establishment on 
the date specified in the Notice, 
reference to the Notice of Quiet Zone 
Continuation was inadvertently omitted 
from this section in the Final Rule. 
Pedestrian grade crossings were also 
inadvertently omitted from the 
description of grade crossings at which 
railroads are required to cease routine 
use of the locomotive horn. 

Section 222.47 What periodic updates 
are required? 

Minor typographical revisions have 
been made in this section. 

Section 222.49 Who may file Grade 
Crossing Inventory Forms? 

This section has not been revised. 

Section 222.51 Under what conditions 
will quiet zone status be terminated? 

This section has not been revised. 

Section 222.53 What are the 
requirements for supplementary and 
alternative safety measures? 

This section has not been revised. 

Section 222.55 How are new 
supplementary or alternative safety 
measures approved? 

This section has not been revised. 

Section 222.57 Can parties seek review 
of the Associate Administrator’s 
actions? 

This section has not been revised. 

Section 222.59 When May a Wayside 
Horn Be Used? 

It has come to FRA’s attention that 
there may be some confusion in the 
railroad industry as to whether the 
notification requirements contained 
within this section apply to existing 
wayside horn installations. As a result, 
we wish to clarify that railroads and/or 
public authorities who are responsible 
for wayside horns that became 
operational before June 24, 2005 and 
that meet the requirements set forth in 
this part are not required to submit 
notification of operational status, in 
accordance with paragraphs (b) and (c) 
of this section. Thus, all railroads 
operating over highway-rail grade 
crossings equipped with wayside horns 
that became operational before June 24, 
2005 were required to cease routine 
sounding of the locomotive horn at 
those crossings on that date, even if 
notification of operational status was 
not provided in accordance with this 
section. 

Appendix A to Part 222—Approved 
Supplementary Safety Measures 

Sections (A)(1), (A)(3), (A)(4), and 
(A)(5) of this Appendix have not been 
revised. However, FRA has added a 
brief discussion of the effectiveness rate 
assigned to four-quadrant gate systems 
equipped with vehicle presence 
detection to Section (A)(2) of this 
Appendix. 

As stated in the Note to section (A)(2) 
of the Appendix, the lower effectiveness 
rate assigned to four-quadrant gate 
systems equipped with presence 
detection does not mean that four- 
quadrant systems with presence 
detection are inherently less safe. The 
lower effectiveness rate merely reflects 
the fact that motorists who are intent on 
circumventing the grade crossing 
warning system can take advantage of 
presence detection by driving under the 
delayed exit gates to enter the grade 

crossing. However, the public authority 
must weigh this risk against site-specific 
risks, such as nearby highway 
intersections that may cause traffic to 
back up on the grade crossing, when 
determining which type of four- 
quadrant gate system should be 
installed at a specific highway-rail grade 
crossing. FRA therefore recommends the 
use of site-specific studies to determine 
the best application for each 
installation. 

Sections (B) and (C) of this Appendix 
have not been revised. 

Appendix B to Part 222—Alternative 
Safety Measures 

Minor revisions have been made to 
section I.A. of this appendix, which 
contains a brief discussion of the 
requirements and effectiveness rates for 
modified SSMs. Specifically, section 
I.A.2 of this appendix has been revised 
in order to clarify that the public 
authority is required to provide 
estimates of the effectiveness of its 
modified SSMs, which can be based 
upon adjustments to the effectiveness 
levels provided in appendix A or actual 
field data derived from the crossing 
sites. These effectiveness rate estimates 
must be included in the quiet zone 
application, as set forth in § 222.39(b) of 
this part. 

Sections (I)(B) and (I)(C) of this 
Appendix have not been revised. 
Sections II and III of this Appendix have 
also not been revised. 

Appendix C to Part 222—Guide to 
Establishing Quiet Zones 

This appendix has been revised to 
incorporate changes that have made 
been to the rule text. 

Appendix D to Part 222—Determining 
Risk Levels 

This appendix has not been revised. 

Appendix E to Part 222—Requirements 
for Wayside Horns 

This appendix has not been revised. 

Appendix F to Part 222—Diagnostic 
Team Considerations 

This appendix has not been revised. 

Appendix G to Part 222—Schedule of 
Civil Penalties 

This appendix has been revised to 
reflect the exception for fast-moving 
trains (trains operating at speeds in 
excess of 60 mph) from the 15-second 
minimum horn sounding requirement 
contained in § 222.21(b) of this part. As 
stated in § 222.21(b)(3) of this part, FRA 
will not issue civil penalties against 
railroads whose fast-moving trains fail 
to sound the locomotive horn at least 15 
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seconds prior to their arrival at public 
highway-rail grade crossings, if 
locomotive horn sounding was initiated 
one-quarter mile from the public 
highway-rail grade crossing. 

This appendix has also been revised 
to reflect revisions that have been made 
to the audible warning requirement set 
forth in § 222.21(b) of this part. When 
dealing with situations in which the 
locomotive engineer provided an 
audible warning in excess of 20 seconds 
before public grade crossings, FRA will 
try to determine whether the locomotive 
engineer made a good faith attempt to 
comply with the 15–20 second audible 
warning requirement. However, if an 
audible warning in excess of 25 seconds 
was provided before a public highway- 
rail grade crossing and FRA determines 
that the locomotive engineer failed to 
make a good faith attempt to comply 
with the 15–20 second audible warning 
requirement set forth in § 222.21(b) of 
this part, FRA may issue an appropriate 
civil penalty. 

Section 222.21(b)(3) of this part 
prohibits the initiation of locomotive 
horn sounding from a location more 
than one-quarter mile before a public 
highway-rail grade crossing. However, 
under the civil penalty schedule 
contained within Appendix G to the 
Final Rule, a $5,000 civil penalty could 
only have been assessed if locomotive 
horn sounding was routinely initiated 
from a location more than one-quarter 
mile before a public highway-rail grade 
crossing. FRA did not intend to restrict 
its enforcement activity to habitual 
violations of the locomotive horn 
sounding requirements contained 
within this part. Therefore, FRA is 
amending this appendix in order to 
clarify that civil penalties may be 
assessed against railroads for individual 
instances in which locomotive horn 
sounding was initiated from a location 
more than one-quarter mile before a 
public highway-rail grade crossing. 
However, the recommended standard 
civil penalty has been reduced from 
$5,000 to $1,000 and the recommended 
willful civil penalty has also been 
reduced from $7,500 to $2,000. 

This appendix has also been revised 
to clarify that routine sounding of the 
locomotive horn at any grade crossing 
(i.e., public, private or pedestrian grade 
crossing) located within a quiet zone is 
prohibited. 

Section 229.5 Definitions 
The three definitions that are being 

added this section were included in the 
Final Rule on the Use of Locomotive 
Horns at Highway-Rail Grade Crossings. 
These definitions were, however, 
inadvertently removed upon issuance of 

the Final Rule on Locomotive Event 
Recorders (70 FR 37920). 

Also, the definition of the term 
‘‘defective’’ has been revised to reflect 
FRA’s intent to limit application of this 
specific definition to § 229.129 of this 
part. 

Section 229.129 Locomotive Horn 

The title of this section has been 
changed to reflect the fact that the 
requirements contained within this 
section only pertain to one type of 
locomotive audible warning device—the 
locomotive horn. Therefore, all 
references to ‘‘audible warning devices’’ 
within this section have been replaced 
with the term ‘‘locomotive horn’. 

This section has also been revised in 
response to petitions for reconsideration 
that were submitted by GE 
Transportation Rail and the AAR. In its 
petition for reconsideration, GE 
Transportation Rail requested a 120-day 
extension of the compliance deadline 
set forth in paragraph (b)(1) of this 
section for the sound level testing of 
new locomotives. GE Transportation 
Rail asserted that, given the relatively 
short period of time since the issuance 
of FRA’s Final Rule on the Use of 
Locomotive Horns at Highway-Rail 
Grade Crossings, it would be unable to 
complete sound level testing on its first 
batch of new locomotives prior to June 
24, 2005 (the compliance deadline for 
sound level testing of new locomotives). 
As a result, GE Transportation Rail 
asserted that it would be forced to test 
every new locomotive, which would 
negatively impact its ability to meet 
delivery commitments made to its 
customers. 

After considering the assertions made 
by GE Transportation Rail with respect 
to the practical limitations associated 
with testing new locomotive sound 
levels, in accordance with the test 
parameters set forth in § 229.129, FRA 
revised paragraph (b) to extend the 
compliance date of the new locomotive 
sound level testing requirements to 
September 18, 2006. In light of the delay 
incidental to the publication of these 
amendments, this revision will actually 
extend the compliance date of the 
testing requirements contained in this 
section by more than 120 days. 
Therefore, any locomotives built on or 
after September 18, 2006 must comply 
with the minimum and maximum 
locomotive horn sound level 
requirements set forth in paragraph (a) 
of this section. However, locomotives 
built before September 18, 2006 must be 
tested and brought into compliance with 
the minimum and maximum locomotive 
horn sound level requirements set forth 

in paragraph (a) of this section by June 
24, 2010. 

Paragraph (b)(3) of this section has 
been revised to clarify FRA’s original 
intent to require the sound level testing 
of remanufactured locomotives, in 
accordance with this section. Even 
though the Final Rule required sound 
level testing of ‘‘each locomotive when 
rebuilt, as determined pursuant to 49 
CFR 232.5’’, FRA has received 
comments noting that this provision is 
somewhat ambiguous and difficult to 
interpret. Since FRA had actually 
intended to apply the sound level 
testing requirements contained within 
this section to those locomotives that 
have been rebuilt or refurbished from a 
previously used or refurbished 
underframe (‘‘deck’’) and contain fewer 
than 25 percent of previously used 
components (weighted by the dollar 
value of the components), paragraph 
(b)(3) of this section has been revised to 
refer only to those locomotives that 
meet the definition of ‘‘remanufactured 
locomotive’’, as set forth in § 229.5 of 
this part. (Please refer to FRA’s Final 
Rule on Locomotive Crashworthiness, 
which was published in the Federal 
Register on June 28, 2006 (71 FR 36888), 
for further discussion of the term 
‘‘remanufactured locomotive’’.) 

The AAR also submitted a petition for 
reconsideration that addressed a 
number of provisions contained within 
§ 229.129 of this part. First, the AAR 
asserted that § 229.129 of this part was 
ambiguous as to what additional testing, 
if any, must be conducted when 
locomotive horns are replaced. If 
additional testing would be necessary, 
the AAR proposed that railroads be 
allowed to use the sampling scheme set 
forth in paragraph (b)(1) of this section 
to qualify replacement horns, with no 
additional testing necessary. However, if 
a replacement horn was not model 
qualified through acceptance sampling, 
the AAR proposed that railroads be 
required to test the replacement horn at 
the time of the next periodic inspection 
or by June 24, 2010, whichever is later. 

FRA has not, however, revised this 
section to allow acceptance sampling of 
replacement horns. Given the level of 
variation that exists in the different 
types of locomotive/locomotive horn 
configurations, FRA is concerned that 
acceptance sampling would not ensure 
that the replacement horn, when 
installed on the locomotive, would 
generate an audible warning 
commensurate with the sound level 
parameters established by paragraph (a) 
of this section. FRA believes that 
locomotive horns should not be tested 
in isolation—the sound level must be 
tested after the horn has been installed 
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on the locomotive. FRA notes that there 
are a variety of factors that can influence 
locomotive horn sound levels, such as 
the placement, mounting, air pressure 
and actual condition of the locomotive 
horn. However, should railroads 
develop data from field testing to 
demonstrate that some form of 
acceptance sampling would be 
appropriate, FRA would be willing to 
reconsider its position on this issue. 

Paragraph (b)(4) has been added to 
this section to require sound level 
testing of locomotives equipped with 
replacement horns, in accordance with 
paragraph (c) of this section. As stated 
in paragraph (b)(4) of this section, 
locomotives equipped with replacement 
horns must be tested unless: (a) The 
locomotive has already been 
individually tested or tested through 
acceptance sampling, in accordance 
with paragraphs (b)(1), (b)(2), or (b)(3) of 
this section; (b) the replacement horn is 
the same locomotive horn model as the 
locomotive horn that was replaced; and 
(c) the replacement horn was mounted 
in the same manner and location as the 
locomotive horn that was replaced. This 
sound level testing must be performed 
before the next two annual tests 
required by § 229.27 of this part are 
completed. 

In its petition for reconsideration, the 
AAR also requested that railroads be 
allowed to use acceptance sampling to 
qualify the sound level output of 
existing locomotives. In support of this 
request, the AAR asserted that there is 
a great deal of standardization with 
respect to locomotive horn and 
locomotive models. However, FRA has 
not revised this section to allow 
acceptance sampling of the sound level 
output of existing locomotives, as the 
considerations that militate against 
acceptance sampling of replacement 
locomotive horns apply equally, if not 
more so, to the acceptance sampling of 
existing locomotives. FRA notes that 
there are many factors that can 
influence the sound level output of 
existing locomotives, including the 
actual condition of the locomotive horn, 
as well as the placement, mounting and 
air pressure of the locomotive horn. 
FRA may, however, reconsider this 
issue, should railroads develop data 
from field testing that demonstrates that 
some form of acceptance sampling 
would be appropriate. 

Paragraph (c)(1) of this section has not 
been revised. 

By e-mail dated September 20, 2005, 
the AAR submitted a request for 
modification of the locomotive horn 
testing requirements in paragraph (c)(2) 
of this section. In its e-mail, the AAR 
requested permission to use electronic 

calibrators, in addition to approved 
acoustic calibrators, to conduct 
compliance testing in accordance with 
this section. If such a change were 
made, the AAR asserted that railroads 
could use an acoustic calibrator during 
the initial setup of an ‘‘environmental 
noise monitoring system’’ and then store 
the results in an electronic calibrator 
which could, conceivably, have an 
accuracy of ± 0.1 dB. 

FRA has not, however, revised 
paragraph (c)(2) of this section. 
Acoustical calibration has been 
incorporated into the recommended 
practice for monitoring aircraft noise in 
the vicinity of airports, unlike electronic 
calibration, which is mainly used to 
identify sound level measurement 
system failure. See SAE Aerospace 
Recommended Practice (ARP) 4721— 
Monitoring Aircraft Noise and 
Operations in the Vicinity of Airports 
and ISO/DIS 20906—Unattended 
Monitoring of Aircraft Sound in the 
Vicinity of Airports. Thus, while FRA 
will permit the use of environmental 
noise monitoring systems to conduct 
compliance testing under this section, 
FRA cannot permit electronic 
calibration of sound level measurement 
systems. 

Apart from the correction of a 
typographical error in paragraph (c)(5), 
paragraphs (c)(3) through (c)(8) of this 
section have not been revised. 

In its e-mail dated September 20, 
2005, the AAR also requested that FRA 
relax the requirement in paragraph (c)(9) 
of this section that calibration be done 
before and after each compliance test. 
However, FRA would like to clarify that 
calibration is not required before and 
after each compliance test. Acoustical 
calibration must be performed, at a 
minimum, before and after each session 
of compliance tests within an 8-hour 
period, unless a physical change in the 
environment (such as a drop or rise in 
temperature, atmospheric pressure or 
wind) or damage to the instrument may 
cause changes in microphone response. 
Therefore, paragraph (c)(9) of this 
section has not been revised. 

In its petition for reconsideration, the 
AAR asserted that the requirement to 
record air flow measurements when 
testing locomotive sound levels would 
not only be extremely burdensome, but 
would fail to provide any useful 
information. Noting that § 229.129 does 
not contain any regulatory requirement 
pertinent to air flow, the AAR stated 
that no regulatory purpose would be 
served by recording air flow 
measurements. In addition, the AAR 
asserted that railroads would need to 
employ extra personnel and/or utilize 
specialized equipment during 

locomotive sound level testing, for the 
sole purpose of reading the air flow 
meter. 

After considering these assertions, 
FRA revised paragraph (c)(10) of this 
section by removing the requirement to 
retain written records of air flow 
measurements taken during locomotive 
sound level testing. FRA was persuaded 
that this requirement would impose an 
unnecessary burden on railroads and 
locomotive manufacturers. 

Lastly, the AAR objected to the 
written signature requirement contained 
within paragraph (c)(10) of this section. 
Noting that the Interim Final Rule did 
not provide any rationale for requiring 
the signature of the person who 
performs the locomotive horn sound 
level test, the AAR expressed concern 
that railroads would be unable to use a 
fully automated test procedure under 
consideration which would record and 
send sound level test results to a 
database without any human 
intervention. Nonetheless, if signatures 
will be required, the AAR asserted that 
FRA will have to allow railroads to use 
electronic signatures, in accordance 
with the Government Paperwork 
Elimination Act. 

While FRA recognizes the paperwork 
burdens associated with an additional 
recordkeeping requirement, FRA notes 
that the written signature of the person 
who performs the locomotive sound 
level test will provide accountability, 
should questions arise as to the quality 
of the test that was performed. However, 
FRA acknowledges that an electronic 
recordkeeping system could be designed 
to provide an equivalent level of 
accountability, while reducing 
associated paperwork burdens. 
Therefore, even though FRA has not 
revised paragraph (c)(10) of this section 
to remove the written signature 
requirements, FRA looks forward to the 
implementation of electronic 
recordkeeping in the near future, at 
which time FRA intends to review all of 
the recordkeeping requirements 
contained within 49 CFR Part 229. 

Paragraph (d) of this section has not 
been revised. However, in light of the 
confusion generated by the preamble 
discussion of this section in the Final 
Rule, FRA would like to clarify the 
intent of this section. 

Contrary to the discussion of this 
section in the preamble to the Final 
Rule, rapid transit operations that share 
track with general system railroads are 
not subject to this section. (This 
category of rapid transit operations 
includes ‘‘light rail’’ vehicles that are 
operated on general system track 
pursuant to an FRA-approved Temporal 
Separation Plan.) Thus, rapid transit 
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operations that share track with general 
system railroads need not file waiver 
petitions to obtain relief from the 
locomotive horn volume and testing 
requirements contained in this section. 

It should, however, be noted that 
rapid transit operations that share track 
with general system railroads remain 
subject to the locomotive horn sounding 
requirements contained in 49 CFR Part 
222, absent relief granted in the form of 
an FRA waiver. Thus, rapid transit 
operations that share track with general 
system railroads are required to sound 
the locomotive horn when approaching 
and entering public highway-rail grade 
crossings located outside quiet zones. 
However, these rapid transit operations 
need not comply with the minimum and 
maximum locomotive horn sound level 
requirements contained in this section, 
nor do they need to conduct locomotive 
horn testing in accordance with this 
section. 

Rapid transit operations that operate 
within a common corridor with general 
system railroads and traverse shared 
public highway-rail grade crossings are 
also exempt from the requirements 
contained in this section. However, 
these rapid transit operations remain 
subject to the locomotive horn sounding 
requirements contained in 49 CFR Part 
222, absent relief granted in the form of 
an FRA waiver. 

Therefore, rapid transit operations 
that operate within a common corridor 
with general system railroads are 
required to sound the locomotive horn 
when approaching and entering public 
highway-rail grade crossings that are 
shared with general system railroads 
and located outside quiet zones. 

However, these rapid transit operations 
need not comply with the minimum and 
maximum locomotive horn sound level 
requirements contained in this section, 
nor do they need to conduct locomotive 
horn testing in accordance with this 
section. 

Appendix B to Part 229—Schedule of 
Civil Penalties 

This appendix has been revised to 
reflect changes that have been made to 
section 229.129 of this part, which 
clarify that the sound level and testing 
requirements contained within section 
229.129 of this part only pertain to one 
type of locomotive audible warning 
device—the locomotive horn. In 
addition to other minor clarifying 
revisions, this appendix has also been 
revised by assigning a civil penalty 
recommendation to the failure of a 
railroad or locomotive manufacturer to 
complete and/or retain a proper 
locomotive horn sound level test record 
in accordance with section 
229.129(c)(10) of this part. 

5. Regulatory Impact 

A. Executive Order 12866 and DOT 
Regulatory Policies and Procedures 

This revised Final Rule has been 
evaluated in accordance with existing 
policies and procedures and is 
considered to be significant under both 
Executive Order 12866 and DOT 
policies and procedures. FRA has 
prepared and placed in the docket a 
regulatory evaluation of the rule. 
Following is a summary of the findings. 

FRA identified 1,598 existing whistle 
ban or no-horn crossings that would 
qualify for inclusion in Pre-Rule Quiet 

Zones. FRA also identified 372 potential 
New Quiet Zone crossings and 71 
potential Intermediate Quiet Zone 
crossings. Using information available 
about the crossing characteristics and 
the number of persons that would be or 
currently are severely affected by the 
sounding of train horns, FRA estimated 
the costs and benefits of the actions that 
communities would take in response to 
this revised Final Rule. FRA believes 
that many communities will take 
advantage of the many options available 
to establish quiet zones. FRA also 
estimated the costs associated with the 
revised horn sound level testing 
requirements. 

After the release of the Final Rule, 
FRA received petitions for 
reconsideration on various issues of 
concern to the railroads, railroad 
suppliers, and other affected entities. 
After careful consideration, FRA is 
revising the Final Rule to address some 
of the issues raised in the petitions for 
reconsideration. FRA is also taking the 
opportunity to clean up the rule by 
correcting a few inadvertent errors and 
omissions which are necessary for the 
rule to function as intended. These 
revisions to the Final Rule will result in 
approximately $184,873 in additional 
costs. These additional costs are 
reflected in the cost table below. For a 
complete discussion of the costs of the 
revisions, please see the Economic and 
Regulatory Flexibility Analyses of the 
Revisions to the Final Rule. 

The table below presents estimated 
twenty-year monetary costs associated 
with complying with the requirements 
contained in the Final Rule revisions 
using a 7 percent discount rate. 

TOTAL TWENTY-YEAR COSTS (PV, 7%) 1 

Extension of Compliance Date for Sound Level Testing of New Locomotives .................................................................................. $34,203 
Notice and Comment Requirements ................................................................................................................................................... $150,670 

Total Twenty-Year Costs associated with implementation of the Final Rule revisions are estimated to total ........................... *$184,873 

1 Present Value (PV) provides a way of converting future benefits and costs into equivalent dollars today so that benefit and cost streams that 
involve different time paths may be compared. The formula used to calculate these flows is: 1/(1+I)t where ‘‘I’’ is the discount rate, and ‘‘t’’ is the 
year. Per guidance from the Office of Management and Budget, a discount rate of .07 is used in this analysis. 

*(PV, 20 Years, 7%). 

FRA extended the compliance 
deadline for the sound level testing of 
new locomotives at the request of a 
major locomotive manufacturer, who 
was not prepared to meet the original 
compliance deadline without major 
disruption. This extension of the 
compliance deadline has, however, 
resulted in $34,203 in additional costs. 
FRA believes that this small additional 
cost is justified by the benefit (not 
quantified) of avoiding either 
substantial non-compliance or 

disruptions to the manufacturing 
process. 

The remaining additional costs are 
associated with the notice and comment 
provisions of the Final Rule. These 
provisions have been revised, in order 
to streamline the quiet zone notification 
process and facilitate communication 
between interested parties prior to the 
expenditure of significant funds for 
projects such as crossing safety 
improvements. Even though we do not 
have the information necessary to 

estimate the amount of ‘‘waste’’ which 
may be avoided through early disclosure 
of planned crossing safety 
improvements, FRA believes that this 
small increase in total cost will prevent 
additional cost outlays associated with 
potential problems arising from projects 
requiring a substantial investment for 
needed safety improvements. 

The direct safety benefit of this 
revised Final Rule is the reduction in 
casualties that result from collisions 
between trains and highway users at 
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public at-grade highway-rail crossings. 
Implementation of this rule will ensure 
that (1) locomotive horns are sounded to 
warn highway users of approaching 
trains; or (2) rail corridors where train 
horns do not sound will have a level of 
risk that is no higher than the average 
risk level at gated crossings nationwide 
where locomotive horns are sounded 
regularly; or (3) the effectiveness of 
horns is compensated for in rail 
corridors where train horns do not 
sound. 

Some of the unquantified benefits of 
this revised Final Rule include 
reductions in freight and passenger train 
delays, both of which can be very 
significant when grade crossing 
collisions occur, and collision 
investigation efforts. Although these 
benefits are not quantified in this 
analysis, their monetary value is 
significant. 

Maximum horn sound level 
requirements will limit community 
disruption by not allowing horns to be 
sounded any louder than necessary to 
provide motorists with adequate 
warning of a train’s approach. The 
benefit in noise reduction due to this 
change in maximum horn loudness is 
not readily quantifiable. 

Another unquantified benefit of this 
rule is elimination of some locomotive 
horn noise disruption to some railroad 
employees and those who may reside 
near industrial areas served by railroads. 
Locomotive horns do not have to be 
sounded at individual highway-rail 
grade crossings at which the maximum 
authorized operating speed for that 
segment of track is 15 miles per hour or 
less and properly equipped flaggers (as 
defined in by 49 CFR 234.5, but who for 
purposes of this rule can also be crew 
members) provide warning to motorists. 
This rule will allow engineers, who 
were probably already exercising some 
level of discretion as to the duration and 
sound level of locomotive horn 
sounding, to stop sounding the horn 
under these circumstances at no 
additional cost. In addition, under the 
Final Rule revisions, locomotive horns 
need not be sounded for a minimum of 
15 seconds by trains that re-initiate 
movement from locations, such as 
passenger stations, that are in close 
proximity to public highway-rail grade 
crossings, provided certain specified 
conditions are met. 

The Final Rule revisions will also 
facilitate railroad compliance with 
required time-based locomotive horn 
sounding. By extending the compliance 
deadline for time-based locomotive horn 
sounding, FRA will ensure that 
locomotive engineers have sufficient 
time to adapt to time-based locomotive 

horn sounding. In addition, by 
expanding the scope of these time-based 
audible warning requirements to cover 
audible warnings provided at public, 
private and pedestrian crossings, 
locomotive engineers will no longer be 
required to comply with potentially 
inconsistent State and Federal 
requirements governing locomotive- 
based audible warnings at grade 
crossings. Improved railroad 
compliance is not, however, readily 
quantifiable. 

This analysis does not quantify the 
benefit of eliminating community 
disruption caused by the sounding of 
train horns, nor does it quantify costs 
from increased noise at crossings where 
horns will sound where they were 
previously silent. FRA is, however, 
confident that the benefits in terms of 
lives saved and injuries prevented will 
exceed the costs imposed on society by 
this rule. 

B. Regulatory Flexibility Act 
The Regulatory Flexibility Act of 1980 

(5 U.S.C. 601 et seq.) requires a review 
of final rules to assess their impact on 
small entities unless the Secretary 
certifies that a final rule will not have 
a significant economic impact on a 
substantial number of small entities. 
Data available to FRA indicates that this 
rule may have minimal economic 
impact on a substantial number of small 
entities (railroads) and possibly a 
significant economic impact on a few 
small entities (government jurisdictions 
and small businesses). However, there is 
no indication that this rule will have a 
significant economic impact on a 
substantial number of small entities. 
The Small Business Administration 
(SBA) did not submit comments to the 
docket for this rulemaking in response 
to the Initial Regulatory Flexibility 
Assessment that accompanied the 
NPRM or the Regulatory Flexibility 
Assessment that accompanied the 
Interim Final Rule. FRA certifies that 
this rule will not have a significant 
economic impact on a substantial 
number of small entities. 

FRA has performed a Final Regulatory 
Flexibility Assessment (FRFA) on small 
entities that potentially can be affected 
by this revised Final Rule. The FRFA is 
summarized in this preamble as 
required by the Regulatory Flexibility 
Act. The full FRFA is included in the 
Regulatory Evaluation, which is 
available in the public docket of this 
proceeding. 

This is essentially a safety rule that 
implements as well as minimizes the 
potential negative impacts of a 
Congressional mandate to blow train 
whistles and horns at all public 

crossings. Some communities believe 
that the sounding of train whistles at 
every crossing is excessive and an 
infringement on community quality of 
life, and therefore have enacted ‘‘whistle 
bans’’ that prevent the trains from 
sounding their whistles entirely, or 
during particular times (usually at 
night). Some communities would like to 
establish ‘‘quiet zones’’ where train 
horns would not be routinely sounded 
and have been awaiting issuance of this 
rule to do so. FRA is concerned that 
with the increased risk at grade 
crossings where train whistles are not 
sounded, or another means of warning 
utilized, collisions and casualties may 
increase significantly. The rule contains 
low risk based provisions for 
communities to establish quiet zones. 
Some crossing corridors may already be 
at risk levels that are permissible under 
this rule and would not need to reduce 
risk levels any further to establish quiet 
zones. Otherwise, communities 
establishing Pre-Rule Quiet Zones may 
implement sufficient safety measures 
along whistle-ban corridors to reduce 
risk to permissible levels. In addition to 
having permissible risk levels, all 
crossings in New Quiet Zones will have 
to be equipped with gates and flashing 
lights. If a community elects to simply 
follow the mandate, horn sounding will 
resume and there will be a noise impact 
on small businesses that exist along 
crossings where horns are not currently 
routinely sounded. If a community 
elects to implement sufficient safety 
measures to comply with the 
requirements for establishing a quiet 
zone, then the governmental jurisdiction 
will be impacted by the cost of such 
program or system. To the extent that 
potential quiet zone crossing corridors 
already have average risk levels 
permissible under this rule, and, in the 
case of New Quiet Zones, every crossing 
is equipped with gates and flashing 
lights, communities will only incur 
administrative costs associated with 
establishing and maintaining quiet 
zones. 

The costs of implementing this 
revised Final Rule will predominately 
be on the governmental jurisdictions of 
communities some of which are ‘‘small 
governmental jurisdictions.’’ As defined 
by the SBA this term means 
governments of cities, counties, towns, 
townships, villages, school districts, or 
special districts with a population of 
less than fifty thousand. The most 
significant impacts from this rule will 
be on about 260 governmental 
jurisdictions whose communities 
currently have either formal or informal 
whistle bans in place. FRA estimates 
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that approximately 70 percent (i.e. 193 
communities) of these governmental 
jurisdictions are considered to be small 
entities. 

FRA has recently published a final 
policy which establishes ‘‘small entity’’ 
as being railroads which meet the line 
haulage revenue requirements of a Class 
III railroad. As defined by 49 CFR 
1201.1–1, Class III railroads are those 
railroads who have annual operating 
revenues of $20 million per year or less. 
Hazardous material shippers or 
contractors that meet this income level 
will also be considered as small entities. 
FRA is using this definition of small 
entity for this rulemaking. FRA believes 
that approximately 640 small railroads 
would be minimally impacted by train 
horn sound level testing requirements 
contained in this rule. In addition, some 
small businesses that operate along or 
nearby rail lines that currently have 
whistle bans in place that potentially 
may not after the implementation of this 
rule, could be moderately impacted. 
Alternative options for complying with 
this rule include allowing the train 
whistle to be blown. This alternative has 
no direct costs associated with it for the 
governmental jurisdiction. Other 
alternatives include ‘‘gates with median 

barriers’’ which are estimated to cost 
between $13,000 and $15,000 for simple 
installations; upgrade two-quadrant gate 
systems to four-quadrant gate systems at 
an estimated cost of $100,000–$300,000 
plus annual maintenance costs of 
$2,500–$3,000; and ‘‘Photo 
enforcement’’ which is estimated to cost 
$28,000–$65,500 per crossing, and have 
annual maintenance costs of $6,600– 
$24,000 per crossing. Finally, FRA has 
not limited compliance to the lists 
provided in appendix A or appendix B 
of the rule. The rule provides for 
supplementary safety measures that 
might be unique or different. For such 
an alternative, an analysis would have 
to accompany the option that would 
demonstrate that the number of 
motorists that violate the crossing is 
equivalent or less than that of blowing 
the whistle. FRA intends to rely on the 
creativity of communities to formulate 
solutions which will work for that 
community. 

FRA does not know how many small 
businesses are located within a distance 
of the affected highway-rail crossings 
where the noise from the whistle 
blowing could be considered to be a 
nuisance and bad for business. Concerns 
have been advanced by owners and 

operators of hotels, motels and some 
other establishments as a result of 
numerous town meetings and other 
outreach sessions in which FRA has 
participated during development of this 
rule. If supplementary safety measures 
are implemented to create a quiet zone 
then such small entities should not be 
impacted. FRA held 12 public hearings 
nationwide following issuance of the 
NPRM and requested comments to the 
docket from small businesses that feel 
they will be adversely impacted by the 
requirements contained in the NPRM. 
FRA received no comments in response. 

C. Paperwork Reduction Act 

The information collection 
requirements in these amendments to 
the final rule, which respond to 
petitions for reconsideration, have been 
submitted for approval to the Office of 
Management and Budget (OMB) under 
the Paperwork Reduction Act of 1995, 
44 U.S.C. 3501 et seq., and have been 
assigned OMB control no. 2130–0560. 
The sections that contain the new 
information collection requirements and 
the estimated time to fulfill each 
requirement are as follows: 
BILLING CODE 4910–06–P 

VerDate Aug<31>2005 17:39 Aug 16, 2006 Jkt 208001 PO 00000 Frm 00017 Fmt 4701 Sfmt 4700 E:\FR\FM\17AUR2.SGM 17AUR2sr
ob

er
ts

 o
n 

P
R

O
D

1P
C

70
 w

ith
 R

U
LE

S



47630 Federal Register / Vol. 71, No. 159 / Thursday, August 17, 2006 / Rules and Regulations 

VerDate Aug<31>2005 17:39 Aug 16, 2006 Jkt 208001 PO 00000 Frm 00018 Fmt 4701 Sfmt 4725 E:\FR\FM\17AUR2.SGM 17AUR2 E
R

17
A

U
06

.0
00

<
/G

P
H

>

sr
ob

er
ts

 o
n 

P
R

O
D

1P
C

70
 w

ith
 R

U
LE

S



47631 Federal Register / Vol. 71, No. 159 / Thursday, August 17, 2006 / Rules and Regulations 

VerDate Aug<31>2005 17:39 Aug 16, 2006 Jkt 208001 PO 00000 Frm 00019 Fmt 4701 Sfmt 4725 E:\FR\FM\17AUR2.SGM 17AUR2 E
R

17
A

U
06

.0
01

<
/G

P
H

>

sr
ob

er
ts

 o
n 

P
R

O
D

1P
C

70
 w

ith
 R

U
LE

S



47632 Federal Register / Vol. 71, No. 159 / Thursday, August 17, 2006 / Rules and Regulations 

BILLING CODE 4910–06–C 

All estimates include the time for 
reviewing instructions; searching 
existing data sources; gathering or 
maintaining the needed data; and 
reviewing the information. For 
information or a copy of the paperwork 
package submitted to OMB, contact 
Robert Brogan at 202–493–6292. 

OMB is required to make a decision 
concerning the collection of information 
requirements contained in these 
amendments to the final rule between 
30 and 60 days after publication of this 
document in the Federal Register. 

FRA cannot impose a penalty on 
persons for violating information 
collection requirements which do not 
display a current OMB control number, 
if required. FRA has obtained OMB 
control number 2130–0560 for the new 
information collection requirements 
resulting from the amendments to this 
rulemaking. 

D. Environmental Impact 

A Record of Decision has been 
prepared and is available in the public 
docket. 

E. Federalism Implications 

Executive Order 13132, entitled, 
‘‘Federalism,’’ issued on August 4, 1999, 
requires that each agency ‘‘in a 
separately identified portion of the 
preamble to the regulation as it is to be 
issued in the Federal Register, provides 
to the Director of the Office of 
Management and Budget a Federalism 
summary impact statement, which 
consists of a description of the extent of 
the agency’s prior consultation with 
State and local officials, a summary of 
the nature of their concerns and the 
agency’s position supporting the need to 
issue the regulation, and a statement of 
the extent to which the concerns of 
State and local officials have been met. 
* * *’’ 

FRA has complied with E.O. 13132 in 
issuing this rule. FRA consulted 
extensively with State and local officials 

prior to issuance of the NPRM, and we 
have taken very seriously the concerns 
and views expressed by State and local 
officials as expressed in written 
comments and testimony at the various 
public hearings throughout the country. 
FRA staff provided briefings to many 
State and local officials and 
organizations during the comment 
period to encourage full public 
participation in this rulemaking. As 
discussed earlier in this preamble, 
because of the great interest in this 
subject throughout various areas of the 
country, FRA was involved in an 
extensive outreach program to inform 
communities which presently have 
whistle bans of the effect of the Act and 
the regulatory process. Since the 
passage of the Act, FRA headquarters 
and regional staff have met with a large 
number of local officials. FRA also held 
a number of public meetings to discuss 
the issues and to receive information 
from the public. In addition to local 
citizens, both local and State officials 
attended and participated in the public 
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meetings. Additionally, FRA took the 
unusual step of establishing a public 
docket before formal initiation of 
rulemaking proceedings in order to 
enable citizens and local officials to 
comment on how FRA might implement 
the Act and to provide insight to FRA. 
FRA received comments from 
representatives of Portland, Maine; 
Maine Department of Transportation; 
Acton, Massachusetts; Wisconsin’s 
Office of the Commissioner of Railroads; 
a Wisconsin State representative; a 
Massachusetts State senator; the Town 
of Ashland, Massachusetts; Bellevue, 
Iowa; and the mayor of Batavia, Illinois. 

Since passage of the Act in 1994, FRA 
has consulted and briefed 
representatives of the American 
Association of State Highway and 
Transportation Officials (AASHTO), the 
National League of Cities, National 
Association of Regulatory Utility 
Commissioners, National Conference of 
State Legislatures, and others. 
Additionally we have provided 
extensive written information to all 
United States Senators and a large 
number of Representatives with the 
expectation that the information would 
be shared with interested local officials 
and constituents. 

Prior to issuance of the NPRM, FRA 
had been in close contact with, and has 
received many comments from Chicago 
area municipal groups representing 
suburban areas in which, for the most 
part, locomotive horns are not routinely 
sounded. The Chicago area Council of 
Mayors, which represents over 200 
cities and villages with over four 
million residents outside of Chicago, 
provided valuable information to FRA 
as did the West Central Municipal 
Conference and the West Suburban 
Mass Transit District, both of suburban 
Chicago. 

Another association of suburban 
Chicago local governments, the DuPage 
[County] Mayors and Managers 
Conference, provided comments and 
information. Additionally, FRA officials 
met with many Members of Congress, 
who have invited FRA to their districts 
and have provided citizens and local 
officials with the opportunity to express 
their views on this rulemaking process. 
These exchanges, and others conducted 
directly through FRA’s regional crossing 
managers, have been very valuable in 
identifying the need for flexibility in 
preparing the revised Final Rule. 

Under 49 U.S.C. 20106, issuance of 
this regulation preempts any State law, 
rule, regulation, order, or standard 
covering the same subject matter, except 
a provision necessary to eliminate or 
reduce an essentially local safety 
hazard, that is not incompatible with 

Federal law or regulation and does not 
unreasonably burden interstate 
commerce. For further discussion of the 
effect of this rule on State and local laws 
and ordinances, see § 222.7 and its 
accompanying discussion. 

As noted, this rulemaking is required 
by 49 U.S.C. 20153. The statute both 
requires that the Department issue this 
rule and sets out clear guidance as to the 
structure of such rule. The statute 
clearly and unambiguously requires the 
Department to issue rules requiring 
locomotive horns to be sounded at every 
public grade crossing. The Department 
has no discretion as to this aspect of the 
rule. The statute also makes clear that 
the Federal government must have a 
leading role in establishing the 
framework for providing exceptions to 
the requirement that horns sound at 
every public crossing. While some 
States and communities expressed 
opposition to Federal involvement in 
this area which historically has been 
subject to State regulation, the majority 
of State and local community 
commenters recognized and accepted 
the statutorily required Federal 
involvement. Of concern to many of 
these commenters, however, was the 
issue as to whether States or local 
communities should have primary 
responsibility for creation of quiet 
zones. As further discussed in the 
section-by-section analysis regarding 
‘‘Who may establish a quiet zone?’’, 
States generally felt that they should 
have a primary role in establishing quiet 
zones and in administering a quiet zone. 
Comments from local governments 
tended to support the contrary view that 
local political subdivisions should 
establish quiet zones. A review of 49 
U.S.C. 20153 indicates a clear 
Congressional preference that decision- 
makers be local authorities. This revised 
Final Rule provides non-Federal parties 
extensive involvement in decision- 
making pertaining to the creation of 
quiet zones. Through issuance of the 
Final Rule, FRA increased the role of 
States in creation of quiet zones and 
provided more opportunities for non- 
Federal parties, including States to have 
input in decisions made regarding 
creation and termination of quiet zones. 
However, given the nature of the 
competing interests of State and local 
governments in this area, FRA could not 
fully meet the concerns of both groups. 
For the reasons detailed in the section- 
by-section analyses of the Interim Final 
Rule, the Final Rule, and these Final 
Rule amendments, FRA asserts that the 
concerns of local communities have 
been substantially met. 

F. Compliance With the Unfunded 
Mandates Reform Act of 1995 

Pursuant to the Unfunded Mandates 
Reform Act of 1995 (Pub. L. 104–4) each 
Federal agency ‘‘shall, unless otherwise 
prohibited by law, assess the effects of 
Federal regulatory actions on State, 
local, and tribal governments, and the 
private sector (other than to the extent 
that such regulations incorporate 
requirements specifically set forth in 
law).’’ Unfunded Mandates Reform Act 
section 201, 2 U.S.C. 1531 (1995). 
Section 202 of the Unfunded Mandates 
Reform Act further requires that ‘‘before 
promulgating any general notice of 
proposed rulemaking that is likely to 
result in promulgation of any rule that 
includes any Federal mandate that may 
result in the expenditure by State, local, 
and tribal governments, in the aggregate, 
or by the private sector, of $100,000,000 
or more (adjusted annually for 
inflation)[currently $120,700,000] in 
any one year, and before promulgating 
any final rule for which a general notice 
of proposed rulemaking was published, 
the agency shall prepare a written 
statement * * *’’ detailing the effect on 
State, local and tribal governments and 
the private sector. The rule issued today 
will not result in the expenditure, in the 
aggregate, of $120,700,000 or more in 
any one year, and thus preparation of a 
statement is not required. 

G. Energy Impact 

Executive Order 13211 requires 
Federal agencies to prepare a Statement 
of Energy Effects for any ‘‘significant 
energy action.’’ 66 FR 28355 (May 22, 
2001). Under the Executive Order, a 
‘‘significant energy action’’ is defined as 
any action by an agency (normally 
published in the Federal Register) that 
promulgates or is expected to lead to the 
promulgation of a final rule or 
regulation, including notices of inquiry, 
advance notices of proposed 
rulemaking, and notices of proposed 
rulemaking: (1)(i) That is a significant 
regulatory action under Executive Order 
12866 or any successor order, and (ii) is 
likely to have a significant adverse effect 
on the supply, distribution, or use of 
energy; or (2) that is designated by the 
Administrator of the Office of 
Information and Regulatory Affairs as a 
significant energy action. FRA has 
evaluated this revised Final Rule in 
accordance with Executive Order 13211 
and has determined that this revised 
Final Rule is not likely to have a 
significant adverse effect on the supply, 
distribution, or use of energy. 
Consequently, FRA has determined that 
this regulatory action is not a 
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‘‘significant energy action’’ within the 
meaning of Executive Order 13211. 

6. Privacy Act Statement 

Anyone is able to search the 
electronic form of all comments 
received into any of our dockets by the 
name of the individual submitting the 
comment (or signing the comment), if 
submitted on behalf of an association, 
business, labor union, etc.). You may 
review DOT’s complete Privacy Act 
Statement in the Federal Register 
published on April 11, 2000 (volume 65, 
Number 70; Pages 19477–78) or you 
may visit http://dms.dot.gov. 

List of Subjects 

49 CFR Part 222 

Administrative practice and 
procedure, Penalties, Railroad safety, 
Reporting and recordkeeping 
requirements. 

49 CFR Part 229 

Locomotives, Penalties, Railroad 
safety. 
� In consideration of the foregoing, FRA 
is amending chapter II, subtitle B of title 
49, Code of Federal Regulations as 
follows: 
� 1. Part 222 is revised to read as 
follows: 

PART 222—USE OF LOCOMOTIVE 
HORNS AT PUBLIC HIGHWAY-RAIL 
GRADE CROSSINGS 

Subpart A—General 

Sec. 
222.1 What is the purpose of this 

regulation? 
222.3 What areas does this regulation 

cover? 
222.5 What railroads does this regulation 

apply to? 
222.7 What is this regulation’s effect on 

State and local laws and ordinances? 
222.9 Definitions. 
222.11 What are the penalties for failure to 

comply with this regulation? 
222.13 Who is responsible for compliance? 
222.15 How does one obtain a waiver of a 

provision of this regulation? 
222.17 How can a State agency become a 

recognized State agency? 

Subpart B—Use of Locomotive Horns 

222.21 When must a locomotive horn be 
used? 

222.23 How does this regulation affect 
sounding of a horn during an emergency 
or other situations? 

222.25 How does this rule affect private 
highway-rail grade crossings? 

222.27 How does this rule affect pedestrian 
grade crossings? 

Subpart C—Exceptions to the Use of the 
Locomotive Horn 

222.31 [Reserved] 

Silenced Horns at Individual Crossings 
222.33 Can locomotive horns be silenced at 

an individual public highway-rail grade 
crossing which is not within a quiet 
zone? 

Silenced Horns at Groups of Crossings— 
Quiet Zones 
222.35 What are minimum requirements for 

quiet zones? 
§ 222.37 Who may establish a quiet zone? 
§ 222.38 Can a quiet zone be created in the 

Chicago Region? 
§ 222.39 How is a quiet zone established? 
§ 222.41 How does this rule affect Pre-Rule 

Quiet Zones and Pre-Rule Partial Quiet 
Zones? 

§ 222.42 How does this rule affect 
Intermediate Quiet Zones and 
Intermediate Partial Quiet Zones? 

§ 222.43 What notices and other 
information are required to create or 
continue a quiet zone? 

§ 222.45 When is a railroad required to 
cease routine sounding of locomotive 
horns at crossings? 

§ 222.47 What periodic updates are 
required? 

§ 222.49 Who may file Grade Crossing 
Inventory Forms? 

§ 222.51 Under what conditions will quiet 
zone status be terminated? 

§ 222.53 What are the requirements for 
supplementary and alternative safety 
measures? 

§ 222.55 How are new supplementary or 
alternative safety measures approved? 

§ 222.57 Can parties seek review of the 
Associate Administrator’s actions? 

§ 222.59 When may a wayside horn be 
used? 

Appendix A to Part 222—Approved 
Supplementary Safety Measures 

Appendix B to Part 222—Alternative Safety 
Measures 

Appendix C to Part 222—Guide to 
Establishing Quiet Zones 

Appendix D to Part 222—Determining Risk 
Levels 

Appendix E to Part 222—Requirements for 
Wayside Horns 

Appendix F to Part 222—Diagnostic Team 
Considerations 

Appendix G to Part 222—Schedule of Civil 
Penalties 

Authority: 28 U.S.C. 2461, note; 49 U.S.C. 
20103, 20107, 20153, 21301, 21304; 49 CFR 
1.49. 

Subpart A—General 

§ 222.1 What is the purpose of this 
regulation? 

The purpose of this part is to provide 
for safety at public highway-rail grade 
crossings by requiring locomotive horn 
use at public highway-rail grade 
crossings except in quiet zones 
established and maintained in 
accordance with this part. 

§ 222.3 What areas does this regulation 
cover? 

(a) This part prescribes standards for 
sounding locomotive horns when 

locomotives approach and pass through 
public highway-rail grade crossings. 
This part also provides standards for the 
creation and maintenance of quiet zones 
within which locomotive horns need 
not be sounded. 

(b) The provisions of this part are 
separate and severable from one 
another. If any provision is stayed or 
determined to be invalid, it is the intent 
of FRA that the remaining provisions 
shall continue in effect. 

(c) This part does not apply to any 
Chicago Region highway-rail grade 
crossing where the railroad was excused 
from sounding the locomotive horn by 
the Illinois Commerce Commission, and 
where the railroad did not sound the 
horn, as of December 18, 2003. 

§ 222.5 What railroads does this regulation 
apply to? 

This part applies to all railroads 
except: 

(a) A railroad that exclusively 
operates freight trains only on track 
which is not part of the general railroad 
system of transportation; 

(b) Passenger railroads that operate 
only on track which is not part of the 
general railroad system of transportation 
and that operate at a maximum speed of 
15 miles per hour over public highway- 
rail grade crossings; and 

(c) Rapid transit operations within an 
urban area that are not connected to the 
general railroad system of 
transportation. See 49 CFR part 209, 
appendix A for the definitive statement 
of the meaning of the preceding 
sentence. 

§ 222.7 What is this regulation’s effect on 
State and local laws and ordinances? 

(a) Except as provided in paragraph 
(b) of this section, issuance of this part 
preempts any State law, rule, regulation, 
or order governing the sounding of the 
locomotive horn at public highway-rail 
grade crossings, in accordance with 49 
U.S.C. 20106. 

(b) This part does not preempt any 
State law, rule, regulation, or order 
governing the sounding of locomotive 
audible warning devices at any 
highway-rail grade crossing described in 
§ 222.3(c) of this part. 

(c) Except as provided in §§ 222.25 
and 222.27, this part does not preempt 
any State law, rule, regulation, or order 
governing the sounding of locomotive 
horns at private highway-rail grade 
crossings or pedestrian crossings. 

(d) Inclusion of SSMs and ASMs in 
this part or approved subsequent to 
issuance of this part does not constitute 
federal preemption of State law 
regarding whether those measures may 
be used for traffic control. Individual 
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states may continue to determine 
whether specific SSMs or ASMs are 
appropriate traffic control measures for 
that State, consistent with Federal 
Highway Administration regulations 
and the MUTCD. However, except for 
the SSMs and ASMs implemented at 
highway-rail grade crossings described 
in § 222.3(c) of this part, inclusion of 
SSMs and ASMs in this part does 
constitute federal preemption of State 
law concerning the sounding of the 
locomotive horn in relation to the use of 
those measures. 

(e) Issuance of this part does not 
constitute federal preemption of 
administrative procedures required 
under State law regarding the 
modification or installation of 
engineering improvements at highway- 
rail grade crossings. 

§ 222.9 Definitions. 
As used in this part— 
Administrator means the 

Administrator of the Federal Railroad 
Administration or the Administrator’s 
delegate. 

Alternative safety measures (ASM) 
means a safety system or procedure, 
other than an SSM, established in 
accordance with this part which is 
provided by the appropriate traffic 
control authority or law enforcement 
authority and which, after individual 
review and analysis by the Associate 
Administrator, is determined to be an 
effective substitute for the locomotive 
horn in the prevention of highway-rail 
casualties at specific highway-rail grade 
crossings. Appendix B to this part lists 
such measures. 

Associate Administrator means the 
Associate Administrator for Safety of 
the Federal Railroad Administration or 
the Associate Administrator’s delegate. 

Channelization device means a traffic 
separation system made up of a raised 
longitudinal channelizer, with vertical 
panels or tubular delineators, that is 
placed between opposing highway lanes 
designed to alert or guide traffic around 
an obstacle or to direct traffic in a 
particular direction. ‘‘Tubular markers’’ 
and ‘‘vertical panels’’, as described in 
the MUTCD, are acceptable 
channelization devices for purposes of 
this part. Additional design 
specifications are determined by the 
standard traffic design specifications 
used by the governmental entity 
constructing the channelization device. 

Chicago Region means the following 
six counties in the State of Illinois: 
Cook, DuPage, Lake, Kane, McHenry 
and Will. 

Crossing Corridor Risk Index means a 
number reflecting a measure of risk to 
the motoring public at public grade 

crossings along a rail corridor, 
calculated in accordance with the 
procedures in appendix D of this part, 
representing the average risk at each 
public crossing within the corridor. This 
risk level is determined by averaging 
among all public crossings within the 
corridor, the product of the number of 
predicted collisions per year and the 
predicted likelihood and severity of 
casualties resulting from those 
collisions at each public crossing within 
the corridor. 

Diagnostic team as used in this part, 
means a group of knowledgeable 
representatives of parties of interest in 
a highway-rail grade crossing, organized 
by the public authority responsible for 
that crossing, who, using crossing safety 
management principles, evaluate 
conditions at a grade crossing to make 
determinations or recommendations for 
the public authority concerning safety 
needs at that crossing. 

Effectiveness rate means a number 
between zero and one which represents 
the reduction of the likelihood of a 
collision at a public highway-rail grade 
crossing as a result of the installation of 
an SSM or ASM when compared to the 
same crossing equipped with 
conventional active warning systems of 
flashing lights and gates. Zero 
effectiveness means that the SSM or 
ASM provides no reduction in the 
probability of a collision, while an 
effectiveness rating of one means that 
the SSM or ASM is totally effective in 
eliminating collision risk. 
Measurements between zero and one 
reflect the percentage by which the SSM 
or ASM reduces the probability of a 
collision. 

FRA means the Federal Railroad 
Administration. 

Grade Crossing Inventory Form means 
the U.S. DOT National Highway-Rail 
Grade Crossing Inventory Form, FRA 
Form F6180.71. This form is available 
through the FRA’s Office of Safety, or on 
FRA’s Web site at http:// 
www.fra.dot.gov. 

Intermediate Partial Quiet Zone 
means a segment of a rail line within 
which is situated one or a number of 
consecutive public highway-rail grade 
crossings at which State statutes or local 
ordinances restricted the routine 
sounding of locomotive horns for a 
specified period of time during the 
evening or nighttime hours, or at which 
locomotive horns did not sound due to 
formal or informal agreements between 
the community and the railroad or 
railroads for a specified period of time 
during the evening and/or nighttime 
hours, and at which such statutes, 
ordinances or agreements were in place 
and enforced or observed as of 

December 18, 2003, but not as of 
October 9, 1996. 

Intermediate Quiet Zone means a 
segment of a rail line within which is 
situated one or a number of consecutive 
public highway-rail grade crossings at 
which State statutes or local ordinances 
restricted the routine sounding of 
locomotive horns, or at which 
locomotive horns did not sound due to 
formal or informal agreements between 
the community and the railroad or 
railroads, and at which such statutes, 
ordinances or agreements were in place 
and enforced or observed as of 
December 18, 2003, but not as of 
October 9, 1996. 

Locomotive means a piece of on-track 
equipment other than hi-rail, 
specialized maintenance, or other 
similar equipment— 

(1) With one or more propelling 
motors designed for moving other 
equipment; 

(2) With one or more propelling 
motors designed to carry freight or 
passenger traffic or both; or 

(3) Without propelling motors but 
with one or more control stands. 

Locomotive audible warning device 
means a horn, whistle, siren, or bell 
affixed to a locomotive that is capable 
of producing an audible signal. 

Locomotive horn means a locomotive 
air horn, steam whistle, or similar 
audible warning device (see 49 CFR 
229.129) mounted on a locomotive or 
control cab car. The terms ‘‘locomotive 
horn’’, ‘‘train whistle’’, ‘‘locomotive 
whistle’’, and ‘‘train horn’’ are used 
interchangeably in the railroad industry. 
For purposes of this part, locomotive 
horns used in rapid transit operations 
must be suitable for street usage and/or 
designed in accordance with State law 
requirements. 

Median means the portion of a 
divided highway separating the travel 
ways for traffic in opposite directions. 

MUTCD means the Manual on 
Uniform Traffic Control Devices 
published by the Federal Highway 
Administration. 

Nationwide Significant Risk 
Threshold means a number reflecting a 
measure of risk, calculated on a 
nationwide basis, which reflects the 
average level of risk to the motoring 
public at public highway-rail grade 
crossings equipped with flashing lights 
and gates and at which locomotive 
horns are sounded. For purposes of this 
rule, a risk level above the Nationwide 
Significant Risk Threshold represents a 
significant risk with respect to loss of 
life or serious personal injury. The 
Nationwide Significant Risk Threshold 
is calculated in accordance with the 
procedures in appendix D of this part. 
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Unless otherwise indicated, references 
in this part to the Nationwide 
Significant Risk Threshold reflect its 
level as last published by FRA in the 
Federal Register. 

New Partial Quiet Zone means a 
segment of a rail line within which is 
situated one or a number of consecutive 
public highway-rail crossings at which 
locomotive horns are not routinely 
sounded between the hours of 10 p.m. 
and 7 a.m., but are routinely sounded 
during the remaining portion of the day, 
and which does not qualify as a Pre- 
Rule Partial Quiet Zone or an 
Intermediate Partial Quiet Zone. 

New Quiet Zone means a segment of 
a rail line within which is situated one 
or a number of consecutive public 
highway-rail grade crossings at which 
routine sounding of locomotive horns is 
restricted pursuant to this part and 
which does not qualify as either a Pre- 
Rule Quiet Zone or Intermediate Quiet 
Zone. 

Non-traversable curb means a 
highway curb designed to discourage a 
motor vehicle from leaving the roadway. 
Non-traversable curbs are used at 
locations where highway speeds do not 
exceed 40 miles per hour and are at 
least six inches high. Additional design 
specifications are determined by the 
standard traffic design specifications 
used by the governmental entity 
constructing the curb. 

Partial Quiet Zone means a segment 
of a rail line within which is situated 
one or a number of consecutive public 
highway-rail grade crossings at which 
locomotive horns are not routinely 
sounded for a specified period of time 
during the evening and/or nighttime 
hours. 

Pedestrian grade crossing means, for 
purposes of this part, a separate 
designed sidewalk or pathway where 
pedestrians, but not vehicles, cross 
railroad tracks. Sidewalk crossings 
contiguous with, or separate but 
adjacent to, public highway-rail grade 
crossings are presumed to be part of the 
public highway-rail grade crossing and 
are not considered pedestrian grade 
crossings. 

Power-out indicator means a device 
which is capable of indicating to trains 
approaching a grade crossing equipped 
with an active warning system whether 
commercial electric power is activating 
the warning system at that crossing. 
This term includes remote health 
monitoring of grade crossing warning 
systems if such monitoring system is 
equipped to indicate power status. 

Pre-existing Modified Supplementary 
Safety Measure (Pre-existing Modified 
SSM) means a safety system or 
procedure that is listed in appendix A 

to this Part, but is not fully compliant 
with the standards set forth therein, 
which was installed before December 
18, 2003 by the appropriate traffic 
control or law enforcement authority 
responsible for safety at the highway- 
rail grade crossing. The calculation of 
risk reduction credit for pre-existing 
modified SSMs is addressed in 
appendix B of this part. 

Pre-existing Supplementary Safety 
Measure (Pre-existing SSM) means a 
safety system or procedure established 
in accordance with this part before 
December 18, 2003 which was provided 
by the appropriate traffic control or law 
enforcement authority responsible for 
safety at the highway-rail grade 
crossing. These safety measures must 
fully comply with the SSM 
requirements set forth in appendix A of 
this part. The calculation of risk 
reduction credit for qualifying pre- 
existing SSMs is addressed in appendix 
A. 

Pre-Rule Partial Quiet Zone means a 
segment of a rail line within which is 
situated one or a number of consecutive 
public highway-rail crossings at which 
State statutes or local ordinances 
restricted the routine sounding of 
locomotive horns for a specified period 
of time during the evening and/or 
nighttime hours, or at which locomotive 
horns did not sound due to formal or 
informal agreements between the 
community and the railroad or railroads 
for a specified period of time during the 
evening and/or nighttime hours, and at 
which such statutes, ordinances or 
agreements were in place and enforced 
or observed as of October 9, 1996 and 
on December 18, 2003. 

Pre-Rule Quiet Zone means a segment 
of a rail line within which is situated 
one or a number of consecutive public 
highway-rail crossings at which State 
statutes or local ordinances restricted 
the routine sounding of locomotive 
horns, or at which locomotive horns did 
not sound due to formal or informal 
agreements between the community and 
the railroad or railroads, and at which 
such statutes, ordinances or agreements 
were in place and enforced or observed 
as of October 9, 1996 and on December 
18, 2003. 

Private highway-rail grade crossing 
means, for purposes of this part, a 
highway-rail grade crossing which is not 
a public highway-rail grade crossing. 

Public authority means the public 
entity responsible for traffic control or 
law enforcement at the public highway- 
rail grade or pedestrian crossing. 

Public highway-rail grade crossing 
means, for purposes of this part, a 
location where a public highway, road, 
or street, including associated sidewalks 

or pathways, crosses one or more 
railroad tracks at grade. If a public 
authority maintains the roadway on 
both sides of the crossing, the crossing 
is considered a public crossing for 
purposes of this part. 

Quiet zone means a segment of a rail 
line, within which is situated one or a 
number of consecutive public highway- 
rail crossings at which locomotive horns 
are not routinely sounded. 

Quiet Zone Risk Index means a 
measure of risk to the motoring public 
which reflects the Crossing Corridor 
Risk Index for a quiet zone, after 
adjustment to account for increased risk 
due to lack of locomotive horn use at 
the crossings within the quiet zone (if 
horns are presently sounded at the 
crossings) and reduced risk due to 
implementation, if any, of SSMs and 
ASMs with the quiet zone. The 
calculation of the Quiet Zone Risk 
Index, which is explained in appendix 
D of this part, does not differ for partial 
quiet zones. 

Railroad means any form of non- 
highway ground transportation that runs 
on rails or electromagnetic guideways 
and any entity providing such 
transportation, including: 

(1) Commuter or other short-haul 
railroad passenger service in a 
metropolitan or suburban area and 
commuter railroad service that was 
operated by the Consolidated Rail 
Corporation on January 1, 1979; and 

(2) High speed ground transportation 
systems that connect metropolitan areas, 
without regard to whether those systems 
use new technologies not associated 
with traditional railroads; but does not 
include rapid transit operations in an 
urban area that are not connected to the 
general railroad system of 
transportation. 

Recognized State agency means, for 
purposes of this part, a State agency, 
responsible for highway-rail grade 
crossing safety or highway and road 
safety, that has applied for and been 
approved by FRA as a participant in the 
quiet zone development process. 

Relevant collision means a collision at 
a highway-rail grade crossing between a 
train and a motor vehicle, excluding the 
following: a collision resulting from an 
activation failure of an active grade 
crossing warning system; a collision in 
which there is no driver in the motor 
vehicle; or a collision in which the 
highway vehicle struck the side of the 
train beyond the fourth locomotive unit 
or rail car. With respect to Pre-Rule 
Partial Quiet Zones, a relevant collision 
shall not include collisions that occur 
during the time period within which the 
locomotive horn is routinely sounded. 
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Risk Index With Horns means a 
measure of risk to the motoring public 
when locomotive horns are routinely 
sounded at every public highway-rail 
grade crossing within a quiet zone. In 
Pre-Rule Quiet Zones and Pre-Rule 
Partial Quiet Zones, the Risk Index With 
Horns is determined by adjusting the 
Crossing Corridor Risk Index to account 
for the decreased risk that would result 
if locomotive horns were routinely 
sounded at each public highway-rail 
grade crossing. 

Supplementary safety measure (SSM) 
means a safety system or procedure 
established in accordance with this part 
which is provided by the appropriate 
traffic control authority or law 
enforcement authority responsible for 
safety at the highway-rail grade 
crossing, that is determined by the 
Associate Administrator to be an 
effective substitute for the locomotive 
horn in the prevention of highway-rail 
casualties. Appendix A of this part lists 
such SSMs. 

Waiver means a temporary or 
permanent modification of some or all 
of the requirements of this part as they 
apply to a specific party under a specific 
set of facts. Waiver does not refer to the 
process of establishing quiet zones or 
approval of quiet zones in accordance 
with the provisions of this part. 

Wayside horn means a stationary horn 
located at a highway rail grade crossing, 
designed to provide, upon the approach 
of a locomotive or train, audible 
warning to oncoming motorists of the 
approach of a train. 

§ 222.11 What are the penalties for failure 
to comply with this regulation? 

Any person who violates any 
requirement of this part or causes the 
violation of any such requirement is 
subject to a civil penalty of least $550 
and not more than $11,000 per 
violation, except that: Penalties may be 
assessed against individuals only for 
willful violations, and, where a grossly 
negligent violation or a pattern of 
repeated violations has created an 
imminent hazard of death or injury to 
persons, or has caused death or injury, 
a penalty not to exceed $27,000 per 
violation may be assessed. Each day a 
violation continues shall constitute a 
separate offense. Any person who 
knowingly and willfully falsifies a 
record or report required by this part 
may be subject to criminal penalties 
under 49 U.S.C. 21311. Appendix G of 
this part contains a schedule of civil 
penalty amounts used in connection 
with this part. 

§ 222.13 Who is responsible for 
compliance? 

Any person, including but not limited 
to a railroad, contractor for a railroad, or 
a local or State governmental entity that 
performs any function covered by this 
part, must perform that function in 
accordance with this part. 

§ 222.15 How does one obtain a waiver of 
a provision of this regulation? 

(a) Except as provided in paragraph 
(b) of this section, two parties must 
jointly file a petition (request) for a 
waiver. They are the railroad owning or 
controlling operations over the railroad 
tracks crossing the public highway-rail 
grade crossing and the public authority 
which has jurisdiction over the roadway 
crossing the railroad tracks. 

(b) If the railroad and the public 
authority cannot reach agreement to file 
a joint petition, either party may file a 
request for a waiver; however, the filing 
party must specify in its petition the 
steps it has taken in an attempt to reach 
agreement with the other party, and 
explain why applying the requirement 
that a joint submission be made in that 
instance would not be likely to 
contribute significantly to public safety. 
If the Associate Administrator 
determines that applying the 
requirement for a jointly filed 
submission to that particular petition 
would not be likely to significantly 
contribute to public safety, the 
Associate Administrator shall waive the 
requirement for joint submission and 
accept the petition for consideration. 
The filing party must also provide the 
other party with a copy of the petition 
filed with FRA. 

(c) Each petition for waiver must be 
filed in accordance with 49 CFR part 
211. 

(d) If the Administrator finds that a 
waiver of compliance with a provision 
of this part is in the public interest and 
consistent with the safety of highway 
and railroad users, the Administrator 
may grant the waiver subject to any 
conditions the Administrator deems 
necessary. 

§ 222.17 How can a State agency become 
a recognized State agency? 

(a) Any State agency responsible for 
highway-rail grade crossing safety and/ 
or highway and road safety may become 
a recognized State agency by submitting 
an application to the Associate 
Administrator that contains: 

(1) A detailed description of the 
proposed scope of involvement in the 
quiet zone development process; 

(2) The name, address, and telephone 
number of the person(s) who may be 
contacted to discuss the State agency 
application; and 

(3) A statement from State agency 
counsel which affirms that the State 
agency is authorized to undertake the 
responsibilities proposed in its 
application. 

(b) The Associate Administrator will 
approve the application if, in the 
Associate Administrator’s judgment, the 
proposed scope of State agency 
involvement will facilitate safe and 
effective quiet zone development. The 
Associate Administrator may include in 
any decision of approval such 
conditions as he/she deems necessary 
and appropriate. 

Subpart B—Use of Locomotive Horns 

§ 222.21 When must a locomotive horn be 
used? 

(a) Except as provided in this part, the 
locomotive horn on the lead locomotive 
of a train, lite locomotive consist, 
individual locomotive or lead cab car 
shall be sounded when such locomotive 
or lead cab car is approaching a public 
highway-rail grade crossing. Sounding 
of the locomotive horn with two long 
blasts, one short blast and one long blast 
shall be initiated at a location so as to 
be in accordance with paragraph (b) of 
this section and shall be repeated or 
prolonged until the locomotive occupies 
the crossing. This pattern may be varied 
as necessary where crossings are spaced 
closely together. 

(b)(1) Railroads to which this part 
applies shall comply with all the 
requirements contained in this 
paragraph (b) beginning on December 
15, 2006. On and after June 24, 2005, 
but prior to December 15, 2006, a 
railroad shall, at its option, comply with 
this section or shall sound the 
locomotive horn in the manner required 
by State law, or in the absence of State 
law, in the manner required by railroad 
operating rules in effect immediately 
prior to June 24, 2005. 

(2) Except as provided in paragraphs 
(b)(3) and (d) of this section, or when 
the locomotive horn is defective and the 
locomotive is being moved for repair 
consistent with section 229.9 of this 
chapter, the locomotive horn shall begin 
to be sounded at least 15 seconds, but 
no more than 20 seconds, before the 
locomotive enters the crossing. It shall 
not constitute a violation of this section 
if, acting in good faith, a locomotive 
engineer begins sounding the 
locomotive horn not more than 25 
seconds before the locomotive enters the 
crossing, if the locomotive engineer is 
unable to precisely estimate the time of 
arrival of the train at the crossing for 
whatever reason. 

(3) Trains, locomotive consists and 
individual locomotives traveling at 
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speeds in excess of 60 mph shall not 
begin sounding the horn more than one- 
quarter mile (1,320 feet) in advance of 
the nearest public highway-rail grade 
crossing, even if the advance warning 
provided by the locomotive horn will be 
less than 15 seconds in duration. 

(c) As stated in § 222.3(c) of this part, 
this section does not apply to any 
Chicago Region highway-rail grade 
crossing at which railroads were 
excused from sounding the locomotive 
horn by the Illinois Commerce 
Commission, and where railroads did 
not sound the horn, as of December 18, 
2003. 

(d) Trains, locomotive consists and 
individual locomotives that have 
stopped in close proximity to a public 
highway-rail grade crossing may 
approach the crossing and sound the 
locomotive horn for less than 15 
seconds before the locomotive enters the 
highway-rail grade crossing, if the 
locomotive engineer is able to determine 
that the public highway-rail grade 
crossing is not obstructed and either: 

(1) The public highway-rail grade 
crossing is equipped with automatic 
flashing lights and gates and the gates 
are fully lowered; or 

(2) There are no conflicting highway 
movements approaching the public 
highway-rail grade crossing. 

(e) Where State law requires the 
sounding of a locomotive audible 
warning device other than the 
locomotive horn at public highway-rail 
grade crossings, that locomotive audible 
warning device shall be sounded in 
accordance with paragraphs (b) and (d) 
of this section. 

§ 222.23 How does this regulation affect 
sounding of a horn during an emergency or 
other situations? 

(a)(1) Notwithstanding any other 
provision of this part, a locomotive 
engineer may sound the locomotive 
horn to provide a warning to animals, 
vehicle operators, pedestrians, 
trespassers or crews on other trains in 
an emergency situation if, in the 
locomotive engineer’s sole judgment, 
such action is appropriate in order to 
prevent imminent injury, death, or 
property damage. 

(2) Notwithstanding any other 
provision of this part, including 
provisions addressing the establishment 
of a quiet zone, limits on the length of 
time in which a horn may be sounded, 
or installation of wayside horns within 
quiet zones, this part does not preclude 
the sounding of locomotive horns in 
emergency situations, nor does it 
impose a legal duty to sound the 
locomotive horn in such situations. 

(b) Nothing in this part restricts the 
use of the locomotive horn in the 
following situations: 

(1) When a wayside horn is 
malfunctioning; 

(2) When active grade crossing 
warning devices have malfunctioned 
and use of the horn is required by one 
of the following sections of this chapter: 
§§ 234.105, 234.106, or 234.107; 

(3) When grade crossing warning 
systems are temporarily out of service 
during inspection, maintenance, or 
testing of the system; or 

(4) When SSMs, modified SSMs or 
engineering SSMs no longer comply 
with the requirements set forth in 
appendix A of this part or the 
conditions contained within the 
Associate Administrator’s decision to 
approve the quiet zone in accordance 
with section 222.39(b) of this part. 

(c) Nothing in this part restricts the 
use of the locomotive horn for purposes 
other than highway-rail crossing safety 
(e.g., to announce the approach of a 
train to roadway workers in accordance 
with a program adopted under part 214 
of this chapter, or where required for 
other purposes under railroad operating 
rules). 

§ 222.25 How does this rule affect private 
highway-rail grade crossings? 

This rule does not require the routine 
sounding of locomotive horns at private 
highway-rail grade crossings. However, 
where State law requires the sounding 
of a locomotive horn at private highway- 
rail grade crossings, the locomotive horn 
shall be sounded in accordance with 
§ 222.21 of this part. Where State law 
requires the sounding of a locomotive 
audible warning device other than the 
locomotive horn at private highway-rail 
grade crossings, that locomotive audible 
warning device shall be sounded in 
accordance with §§ 222.21(b) and (d) of 
this part. 

(a) Private highway-rail grade 
crossings located within the boundaries 
of a quiet zone must be included in the 
quiet zone. 

(b)(1) Private highway-rail grade 
crossings that are located in New Quiet 
Zones or New Partial Quiet Zones and 
allow access to the public, or which 
provide access to active industrial or 
commercial sites, must be evaluated by 
a diagnostic team and equipped or 
treated in accordance with the 
recommendations of such diagnostic 
team. 

(2) The public authority shall provide 
the State agency responsible for grade 
crossing safety and all affected railroads 
an opportunity to participate in the 
diagnostic team review of private 
highway-rail grade crossings. 

(c)(1) At a minimum, each approach 
to every private highway-rail grade 
crossing within a New Quiet Zone or 
New Partial Quiet Zone shall be marked 
by a crossbuck and a ‘‘STOP’’ sign, 
which are compliant with MUTCD 
standards unless otherwise prescribed 
by State law, and shall be equipped 
with advance warning signs in 
compliance with § 222.35(c) of this part. 

(2) At a minimum, each approach to 
every private highway-rail grade 
crossing within a Pre-Rule Quiet Zone 
or Pre-Rule Partial Quiet Zone shall, by 
June 24, 2008, be marked by a crossbuck 
and a ‘‘STOP’’ sign, which are 
compliant with MUTCD standards 
unless otherwise prescribed by State 
law, and shall be equipped with 
advance warning signs in compliance 
with § 222.35(c) of this part. 

§ 222.27 How does this rule affect 
pedestrian grade crossings? 

This rule does not require the routine 
sounding of locomotive horns at 
pedestrian grade crossings. However, 
where State law requires the sounding 
of a locomotive horn at pedestrian grade 
crossings, the locomotive horn shall be 
sounded in accordance with § 222.21 of 
this part. Where State law requires the 
sounding of a locomotive audible 
warning device other than the 
locomotive horn at pedestrian grade 
crossings, that locomotive audible 
warning device shall be sounded in 
accordance with §§ 222.21(b) and (d) of 
this part. 

(a) Pedestrian grade crossings located 
within the boundaries of a quiet zone 
must be included in the quiet zone. 

(b) Pedestrian grade crossings that are 
located in New Quiet Zones or New 
Partial Quiet Zones must be evaluated 
by a diagnostic team and equipped or 
treated in accordance with the 
recommendations of such diagnostic 
team. 

(c) The public authority shall provide 
the State agency responsible for grade 
crossing safety and all affected railroads 
an opportunity to participate in 
diagnostic team reviews of pedestrian 
grade crossings. 

(d) Advance warning signs. (1) Each 
approach to every pedestrian grade 
crossing within a New Quiet Zone shall 
be equipped with a sign that advises the 
pedestrian that train horns are not 
sounded at the crossing. Such sign shall 
conform to the standards contained in 
the MUTCD. 

(2) Each approach to every pedestrian 
grade crossing within a New Partial 
Quiet Zone shall be equipped with a 
sign that advises the pedestrian that 
train horns are not sounded at the 
crossing or that train horns are not 

VerDate Aug<31>2005 17:39 Aug 16, 2006 Jkt 208001 PO 00000 Frm 00026 Fmt 4701 Sfmt 4700 E:\FR\FM\17AUR2.SGM 17AUR2sr
ob

er
ts

 o
n 

P
R

O
D

1P
C

70
 w

ith
 R

U
LE

S



47639 Federal Register / Vol. 71, No. 159 / Thursday, August 17, 2006 / Rules and Regulations 

sounded at the crossing between the 
hours of 10 p.m. and 7 a.m., whichever 
is applicable. Such sign shall conform to 
the standards contained in the MUTCD. 

(3) Each approach to every pedestrian 
grade crossing within a Pre-Rule Quiet 
Zone shall be equipped by June 24, 2008 
with a sign that advises the pedestrian 
that train horns are not sounded at the 
crossing. Such sign shall conform to the 
standards contained in the MUTCD. 

(4) Each approach to every pedestrian 
grade crossing within a Pre-Rule Partial 
Quiet Zone shall be equipped by June 
24, 2008 with a sign that advises the 
pedestrian that train horns are not 
sounded at the crossing or that train 
horns are not sounded at the crossing 
for a specified period of time, whichever 
is applicable. Such sign shall conform to 
the standards contained in the MUTCD. 

Subpart C—Exceptions to the Use of 
the Locomotive Horn 

§ 222.31 [Reserved] 

Silenced Horns at Individual Crossings 

§ 222.33 Can locomotive horns be silenced 
at an individual public highway-rail grade 
crossing which is not within a quiet zone? 

(a) A railroad operating over an 
individual public highway-rail crossing 
may, at its discretion, cease the 
sounding of the locomotive horn if the 
locomotive speed is 15 miles per hour 
or less and train crew members, or 
appropriately equipped flaggers, as 
defined in 49 CFR 234.5, flag the 
crossing to provide warning of 
approaching trains to motorists. 

(b) This section does not apply where 
active grade crossing warning devices 
have malfunctioned and use of the horn 
is required by 49 CFR 234.105, 234.106, 
or 234.107. 

Silenced Horns at Groups of 
Crossings—Quiet Zones 

§ 222.35 What are the minimum 
requirements for quiet zones? 

The following requirements apply to 
quiet zones established in conformity 
with this part. 

(a) Minimum length. (1)(i) Except as 
provided in paragraph (a)(1)(ii) of this 
section, the minimum length of a New 
Quiet Zone or New Partial Quiet Zone 
established under this part shall be one- 
half mile along the length of railroad 
right-of-way. 

(ii) The one-half mile minimum 
length requirement shall be waived for 
any New Quiet Zone or New Partial 
Quiet Zone that is added onto an 
existing quiet zone, provided there is no 
public highway-rail grade crossing at 
which locomotive horns are routinely 
sounded within one-half mile of the 

New Quiet Zone or New Partial Quiet 
Zone. 

(iii) New Quiet Zones and New Partial 
Quiet Zones established along the same 
rail line within a single political 
jurisdiction shall be separated by at 
least one public highway-rail grade 
crossing, unless a New Quiet Zone or 
New Partial Quiet Zone is being added 
onto an existing quiet zone. 

(2)(i) The length of a Pre-Rule Quiet 
Zone or Pre-Rule Partial Quiet Zone 
may continue unchanged from that 
which existed as of October 9, 1996. 

(ii) With the exception of combining 
adjacent Pre-Rule Quiet Zones or Pre- 
Rule Partial Quiet Zones, the addition of 
any public highway-rail grade crossing 
to a Pre-Rule Quiet Zone or Pre-Rule 
Partial Quiet Zone shall end the 
grandfathered status of that quiet zone 
and transform it into a New Quiet Zone 
or New Partial Quiet Zone that must 
comply with all requirements applicable 
to New Quiet Zones and New Partial 
Quiet Zones. 

(iii) The deletion of any public 
highway-rail grade crossing from a Pre- 
Rule Quiet Zone or Pre-Rule Partial 
Quiet Zone, with the exception of a 
grade separation or crossing closure, 
must result in a quiet zone of at least 
one-half mile in length in order to retain 
Pre-Rule Quiet Zone or Pre-Rule Partial 
Quiet Zone status. 

(3) A quiet zone may include grade 
crossings on a segment of rail line 
crossing more than one political 
jurisdiction. 

(b) Active grade crossing warning 
devices. (1) Each public highway-rail 
grade crossing in a New Quiet Zone 
established under this part must be 
equipped, no later than the quiet zone 
implementation date, with active grade 
crossing warning devices comprising 
both flashing lights and gates which 
control traffic over the crossing and that 
conform to the standards contained in 
the MUTCD. Such warning devices shall 
be equipped with constant warning time 
devices, if reasonably practical, and 
power-out indicators. 

(2) With the exception of public 
highway-rail grade crossings that will be 
temporarily closed in accordance with 
appendix A of this part, each public 
highway-rail grade crossing in a New 
Partial Quiet Zone established under 
this part must be equipped, no later 
than the quiet zone implementation 
date, with active grade crossing warning 
devices comprising both flashing lights 
and gates which control traffic over the 
crossing and that conform to the 
standards contained in the MUTCD. 
Such warning devices shall be equipped 
with constant warning time devices, if 

reasonably practical, and power-out 
indicators. 

(3) Pre-Rule Quiet Zones and Pre-Rule 
Partial Quiet Zones must retain, and 
may upgrade, the grade crossing safety 
warning system which existed as of 
December 18, 2003. Any upgrade 
involving the installation or renewal of 
an automatic warning device system 
shall include constant warning time 
devices, where reasonably practical, and 
power-out indicators. In no event may 
the grade crossing safety warning 
system, which existed as of December 
18, 2003, be downgraded. Risk 
reduction resulting from upgrading to 
flashing lights or gates may be credited 
in calculating the Quiet Zone Risk 
Index. 

(c) Advance warning signs. (1) Each 
highway approach to every public and 
private highway-rail grade crossing 
within a New Quiet Zone shall be 
equipped with an advance warning sign 
that advises the motorist that train horns 
are not sounded at the crossing. Such 
sign shall conform to the standards 
contained in the MUTCD. 

(2) Each highway approach to every 
public and private highway-rail grade 
crossing within a New Partial Quiet 
Zone shall be equipped with an advance 
warning sign that advises the motorist 
that train horns are not sounded at the 
crossing or that train horns are not 
sounded at the crossing between the 
hours of 10 p.m. and 7 a.m., whichever 
is applicable. Such sign shall conform to 
the standards contained in the MUTCD. 

(3) Each highway approach to every 
public and private highway-rail grade 
crossing within a Pre-Rule Quiet Zone 
shall be equipped by June 24, 2008 with 
an advance warning sign that advises 
the motorist that train horns are not 
sounded at the crossing. Such sign shall 
conform to the standards contained in 
the MUTCD. 

(4) Each highway approach to every 
public and private highway-rail grade 
crossing within a Pre-Rule Partial Quiet 
Zone shall be equipped by June 24, 2008 
with an advance warning sign that 
advises the motorist that train horns are 
not sounded at the crossing or that train 
horns are not sounded at the crossing 
for a specified period of time, whichever 
is applicable. Such sign shall conform to 
the standards contained in the MUTCD. 

(5) This paragraph (c) does not apply 
to public and private highway-rail grade 
crossings equipped with wayside horns 
that conform to the requirements set 
forth in § 222.59 and Appendix E of this 
part. 

(d) Bells. (1) Each public highway-rail 
grade crossing in a New Quiet Zone or 
New Partial Quiet Zone that is subjected 
to pedestrian traffic and equipped with 
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one or more automatic bells shall retain 
those bells in working condition. 

(2) Each public highway-rail grade 
crossing in a Pre-Rule Quiet Zone or 
Pre-Rule Partial Quiet Zone that is 
subjected to pedestrian traffic and 
equipped with one or more automatic 
bells shall retain those bells in working 
condition. 

(e) All private highway-rail grade 
crossings within the quiet zone must be 
treated in accordance with this section 
and § 222.25 of this part. 

(f) All pedestrian grade crossings 
within a quiet zone must be treated in 
accordance with § 222.27 of this part. 

(g) All public highway-rail grade 
crossings within the quiet zone must be 
in compliance with the requirements of 
the MUTCD. 

§ 222.37 Who may establish a quiet zone? 
(a) A public authority may establish 

quiet zones that are consistent with the 
provisions of this part. If a proposed 
quiet zone includes public highway-rail 
grade crossings under the authority and 
control of more than one public 
authority (such as a county road and a 
State highway crossing the railroad 
tracks at different crossings), both 
public authorities must agree to 
establishment of the quiet zone, and 
must jointly, or by delegation provided 
to one of the authorities, take such 
actions as are required by this part. 

(b) A public authority may establish 
quiet zones irrespective of State laws 
covering the subject matter of sounding 
or silencing locomotive horns at public 
highway-rail grade crossings. Nothing in 
this part, however, is meant to affect any 
other applicable role of State agencies or 
the Federal Highway Administration in 
decisions regarding funding or 
construction priorities for grade crossing 
safety projects, selection of traffic 
control devices, or engineering 
standards for roadways or traffic control 
devices. 

(c) A State agency may provide 
administrative and technical services to 
public authorities by advising them, 
acting on their behalf, or acting as a 
central contact point in dealing with 
FRA; however, any public authority 
eligible to establish a quiet zone under 
this part may do so. 

§ 222.38 Can a quiet zone be created in the 
Chicago Region? 

Public authorities that are eligible to 
establish quiet zones under this part 
may create New Quiet Zones or New 
Partial Quiet Zones in the Chicago 
Region, provided the New Quiet Zone or 
New Partial Quiet Zone does not 
include any highway-rail grade crossing 
described in § 222.3(c) of this part. 

§ 222.39 How is a quiet zone established? 
(a) Public authority designation. This 

paragraph (a) describes how a quiet 
zone may be designated by a public 
authority without the need for formal 
application to, and approval by, FRA. If 
a public authority complies with either 
paragraph (a)(1), (a)(2), or (a)(3) of this 
section, and complies with the 
information and notification provisions 
of § 222.43 of this part, a public 
authority may designate a quiet zone 
without the necessity for FRA review 
and approval. 

(1) A quiet zone may be established 
by implementing, at every public 
highway-rail grade crossing within the 
quiet zone, one or more SSMs identified 
in appendix A of this part. 

(2) A quiet zone may be established if 
the Quiet Zone Risk Index is at, or 
below, the Nationwide Significant Risk 
Threshold, as follows: 

(i) If the Quiet Zone Risk Index is 
already at, or below, the Nationwide 
Significant Risk Threshold without 
being reduced by implementation of 
SSMs; or 

(ii) If SSMs are implemented which 
are sufficient to reduce the Quiet Zone 
Risk Index to a level at, or below, the 
Nationwide Significant Risk Threshold. 

(3) A quiet zone may be established if 
SSMs are implemented which are 
sufficient to reduce the Quiet Zone Risk 
Index to a level at or below the Risk 
Index With Horns. 

(b) Public authority application to 
FRA. (1) A public authority may apply 
to the Associate Administrator for 
approval of a quiet zone that does not 
meet the standards for public authority 
designation under paragraph (a) of this 
section, but in which it is proposed that 
one or more safety measures be 
implemented. Such proposed quiet zone 
may include only ASMs, or a 
combination of ASMs and SSMs at 
various crossings within the quiet zone. 
Note that an engineering improvement 
which does not fully comply with the 
requirements for an SSM under 
appendix A of this part, is considered to 
be an ASM. The public authority’s 
application must: 

(i) Contain an accurate, complete and 
current Grade Crossing Inventory Form 
for each public, private and pedestrian 
grade crossing within the proposed 
quiet zone; 

(ii) Contain sufficient detail 
concerning the present safety measures 
at each public, private and pedestrian 
grade crossing proposed to be included 
in the quiet zone to enable the Associate 
Administrator to evaluate their 
effectiveness; 

(iii) Contain detailed information 
about diagnostic team reviews of any 

crossing within the proposed quiet 
zone, including a membership list and 
a list of recommendations made by the 
diagnostic team; 

(iv) Contain a statement describing 
efforts taken by the public authority to 
address comments submitted by each 
railroad operating the public highway- 
rail grade crossings within the quiet 
zone, the State agency responsible for 
highway and road safety, and the State 
agency responsible for grade crossing 
safety in response to the Notice of 
Intent. This statement shall also list any 
objections to the proposed quiet zone 
that were raised by the railroad(s) and 
State agencies; 

(v) Contain detailed information as to 
which safety improvements are 
proposed to be implemented at each 
public, private, or pedestrian grade 
crossing within the proposed quiet 
zone; 

(vi) Contain a commitment to 
implement the proposed safety 
improvements within the proposed 
quiet zone; and 

(vii) Demonstrate through data and 
analysis that the proposed 
implementation of these measures will 
reduce the Quiet Zone Risk Index to a 
level at, or below, either the Risk Index 
With Horns or the Nationwide 
Significant Risk Threshold. 

(2) If the proposed quiet zone contains 
newly established public or private 
highway-rail grade crossings, the public 
authority’s application for approval 
must also include five-year projected 
vehicle and rail traffic counts for each 
newly established grade crossing; 

(3) 60-day comment period. (i) The 
public authority application for FRA 
approval of the proposed quiet zone 
shall be provided, by certified mail, 
return receipt requested, to: all railroads 
operating over the public highway-rail 
grade crossings within the quiet zone; 
the highway or traffic control or law 
enforcement authority having 
jurisdiction over vehicular traffic at 
grade crossings within the quiet zone; 
the landowner having control over any 
private highway-rail grade crossings 
within the quiet zone; the State agency 
responsible for highway and road safety; 
the State agency responsible for grade 
crossing safety; and the Associate 
Administrator. 

(ii) Except as provided in paragraph 
(b)(3)(iii) of this section, any party that 
receives a copy of the public authority 
application may submit comments on 
the public authority application to the 
Associate Administrator during the 60- 
day period after the date on which the 
public authority application was 
mailed. 
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(iii) If the public authority application 
for FRA approval contains written 
statements from each railroad operating 
over the public highway-rail grade 
crossings within the quiet zone, the 
highway or traffic control authority or 
law enforcement authority having 
jurisdiction over vehicular traffic at 
grade crossings within the quiet zone, 
the State agency responsible for grade 
crossing safety, and the State agency 
responsible for highway and road safety 
stating that the railroad, vehicular traffic 
authority and State agencies have 
waived their rights to provide comments 
on the public authority application, the 
60-day comment period under 
paragraph (b)(3)(ii) of this section shall 
be waived. 

(4)(i) After reviewing any comments 
submitted under paragraph (b)(3)(ii) of 
this section, the Associate 
Administrator will approve the quiet 
zone if, in the Associate Administrator’s 
judgment, the public authority is in 
compliance with paragraphs (b)(1) and 
(b)(2) of this section and has 
satisfactorily demonstrated that the 
SSMs and ASMs proposed by the public 
authority result in a Quiet Zone Risk 
Index that is either: 

(A) At or below the Risk Index With 
Horns or 

(B) At or below the Nationwide 
Significant Risk Threshold. 

(ii) The Associate Administrator may 
include in any decision of approval 
such conditions as may be necessary to 
ensure that the proposed safety 
improvements are effective. If the 
Associate Administrator does not 
approve the quiet zone, the Associate 
Administrator will describe, in the 
decision, the basis upon which the 
decision was made. Decisions issued by 
the Associate Administrator on quiet 
zone applications shall be provided to 
all parties listed in paragraph (b)(3)(i) of 
this section and may be reviewed as 
provided in §§ 222.57(b) and (d) of this 
part. 

(c) Appendix C of this part contains 
guidance on how to create a quiet zone. 

§ 222.41 How does this rule affect Pre-Rule 
Quiet Zones and Pre-Rule Partial Quiet 
Zones? 

(a) Pre-Rule Quiet Zones that will be 
established by automatic approval. (1) A 
Pre-Rule Quiet Zone may be established 
by automatic approval and remain in 
effect, subject to § 222.51, if the Pre-Rule 
Quiet Zone is in compliance with 
§§ 222.35 (minimum requirements for 
quiet zones) and 222.43 of this part 
(notice and information requirements) 
and: 

(i) The Pre-Rule Quiet Zone has at 
every public highway-rail grade crossing 

within the quiet zone one or more SSMs 
identified in appendix A of this part; or 

(ii) The Quiet Zone Risk Index is at, 
or below, the Nationwide Significant 
Risk Threshold, as last published by 
FRA in the Federal Register; or 

(iii) The Quiet Zone Risk Index is 
above the Nationwide Significant Risk 
Threshold, as last published by FRA in 
the Federal Register, but less than twice 
the Nationwide Significant Risk 
Threshold and there have been no 
relevant collisions at any public 
highway-rail grade crossing within the 
quiet zone since April 27, 2000 or 

(iv) The Quiet Zone Risk Index is at, 
or below, the Risk Index with Horns. 

(2) The public authority shall provide 
Notice of Quiet Zone Establishment, in 
accordance with § 222.43 of this part, no 
later than December 24, 2005. 

(b) Pre-Rule Partial Quiet Zones that 
will be established by automatic 
approval. (1) A Pre-Rule Partial Quiet 
Zone may be established by automatic 
approval and remain in effect, subject to 
§ 222.51, if the Pre-Rule Partial Quiet 
Zone is in compliance with §§ 222.35 
(minimum requirements for quiet zones) 
and 222.43 of this part (notice and 
information requirements) and: 

(i) The Pre-Rule Partial Quiet Zone 
has at every public highway-rail grade 
crossing within the quiet zone one or 
more SSMs identified in appendix A of 
this part; or 

(ii) The Quiet Zone Risk Index is at, 
or below, the Nationwide Significant 
Risk Threshold, as last published by 
FRA in the Federal Register; or 

(iii) The Quiet Zone Risk Index is 
above the Nationwide Significant Risk 
Threshold, as last published by FRA in 
the Federal Register, but less than twice 
the Nationwide Significant Risk 
Threshold and there have been no 
relevant collisions at any public 
highway-rail grade crossing within the 
quiet zone since April 27, 2000. With 
respect to Pre-Rule Partial Quiet Zones, 
collisions that occurred during the time 
period within which the locomotive 
horn was routinely sounded shall not be 
considered ‘‘relevant collisions’’; or 

(iv) The Quiet Zone Risk Index is at, 
or below, the Risk Index with Horns. 

(2) The public authority shall provide 
Notice of Quiet Zone Establishment, in 
accordance with § 222.43 of this part, no 
later than December 24, 2005. 

(c) Pre-Rule Quiet Zones and Pre-Rule 
Partial Quiet Zones that will not be 
established by automatic approval. (1) If 
a Pre-Rule Quiet Zone or Pre-Rule 
Partial Quiet Zone will not be 
established by automatic approval 
under paragraph (a) or (b) of this 
section, existing restrictions may, at the 
public authority’s discretion, remain in 

place until June 24, 2008, if a Notice of 
Quiet Zone Continuation is provided in 
accordance with § 222.43 of this part. 

(2)(i) Existing restrictions on the 
routine sounding of the locomotive horn 
may remain in place until June 24, 2010, 
if: 

(A) Notice of Intent is mailed, in 
accordance with § 222.43 of this part, by 
February 24, 2008; and 

(B) A detailed plan for quiet zone 
improvements is filed with the 
Associate Administrator by June 24, 
2008. The detailed plan shall include a 
detailed explanation of, and timetable 
for, the safety improvements that will be 
implemented at each public, private and 
pedestrian grade crossing located within 
the Pre-Rule Quiet Zone or Pre-Rule 
Partial Quiet Zone which are necessary 
to comply with §§ 222.25, 222.27, 
222.35 and 222.39 of this part. 

(ii) In the event that the safety 
improvements planned for the quiet 
zone require approval of FRA under 
§ 222.39(b) of this part, the public 
authority should apply for such 
approval prior to December 24, 2007, to 
ensure that FRA has ample time in 
which to review such application prior 
to the end of the extension period. 

(3) Locomotive horn restrictions may 
continue for an additional three years 
beyond June 24, 2010, if: 

(i) Prior to June 24, 2008, the 
appropriate State agency provides to the 
Associate Administrator: A 
comprehensive State-wide 
implementation plan and funding 
commitment for implementing 
improvements at Pre-Rule Quiet Zones 
and Pre-Rule Partial Quiet Zones which, 
when implemented, would enable them 
to qualify as quiet zones under this part; 
and 

(ii) Prior to June 24, 2009, either 
safety improvements are initiated at a 
portion of the crossings within the quiet 
zone, or the appropriate State agency 
has participated in quiet zone 
improvements in one or more Pre-Rule 
Quiet Zones or Pre-Rule Partial Quiet 
Zones elsewhere within the State. 

(4) A public authority may establish a 
Pre-Rule Quiet Zone or Pre-Rule Partial 
Quiet Zone upon compliance with: 

(A) The Pre-Rule Quiet Zone or Pre- 
Rule Partial Quiet Zone requirements 
contained within §§ 222.25, 222.27, and 
222.35 of this part; 

(B) The quiet zone standards set forth 
in § 222.39 of this part; and 

(C) All applicable notification and 
filing requirements contained within 
this paragraph (c) and § 222.43 of this 
part. 

(d) Pre-Rule Partial Quiet Zones that 
will be converted to 24-hour New Quiet 
Zones. A Pre-Rule Partial Quiet Zone 
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may be converted into a 24-hour New 
Quiet Zone, if: 

(1) The quiet zone is brought into 
compliance with the New Quiet Zone 
requirements set forth in §§ 222.25, 
222.27, and 222.35 of this part; 

(2) The quiet zone is brought into 
compliance with the quiet zone 
standards set forth in § 222.39 of this 
part; and 

(3) The public authority complies 
with all applicable notification and 
filing requirements contained within 
this paragraph (c) and § 222.43 of this 
part. 

§ 222.42 How does this rule affect 
Intermediate Quiet Zones and Intermediate 
Partial Quiet Zones? 

(a)(1) Existing restrictions may, at the 
public authority’s discretion, remain in 
place within the Intermediate Quiet 
Zone or Intermediate Partial Quiet Zone 
until June 24, 2006, if the public 
authority provides Notice of Quiet Zone 
Continuation, in accordance with 
§ 222.43 of this part. 

(2) A public authority may continue 
locomotive horn sounding restrictions 
beyond June 24, 2006 by establishing a 
New Quiet Zone or New Partial Quiet 
Zone. A public authority may establish 
a New Quiet Zone or New Partial Quiet 
Zone if: 

(i) Notice of Intent is mailed, in 
accordance with § 222.43 of this part; 

(ii) The quiet zone complies with the 
standards set forth in § 222.39 of this 
part; 

(iii) The quiet zone complies with the 
New Quiet Zone standards set forth in 
§§ 222.25, 222.27, and 222.35 of this 
part; 

(iv) Notice of Quiet Zone 
Establishment is mailed, in accordance 
with § 222.43 of this part, by June 3, 
2006. 

(b) Conversion of Intermediate Partial 
Quiet Zones into 24-hour New Quiet 
Zones. An Intermediate Partial Quiet 
Zone may be converted into a 24-hour 
New Quiet Zone if: 

(1) Notice of Intent is mailed, in 
accordance with § 222.43 of this part; 

(2) The quiet zone complies with the 
standards set forth in § 222.39 of this 
part; 

(3) The quiet zone is brought into 
compliance with the New Quiet Zone 
requirements set forth in §§ 222.25, 
222.27, and 222.35 of this part; and 

(4) Notice of Quiet Zone 
Establishment is mailed, in accordance 
with § 222.43 of this part, by June 3, 
2006. 

§ 222.43 What notices and other 
information are required to create or 
continue a quiet zone? 

(a)(1) The public authority shall 
provide written notice, by certified mail, 
return receipt requested, of its intent to 
create a New Quiet Zone or New Partial 
Quiet Zone under § 222.39 of this part 
or to implement new SSMs or ASMs 
within a Pre-Rule Quiet Zone or Pre- 
Rule Partial Quiet Zone under 
§ 222.41(c) or (d) of this part. Such 
notification shall be provided to: All 
railroads operating over the public 
highway-rail grade crossings within the 
quiet zone; the State agency responsible 
for highway and road safety; and the 
State agency responsible for grade 
crossing safety. 

(2) The public authority shall provide 
written notification, by certified mail, 
return receipt requested, to continue a 
Pre-Rule Quiet Zone or Pre-Rule Partial 
Quiet Zone under § 222.41 of this part 
or to continue an Intermediate Quiet 
Zone or Intermediate Partial Quiet Zone 
under § 222.42 of this part. Such 
notification shall be provided to: All 
railroads operating over the public 
highway-rail grade crossings within the 
quiet zone; the highway or traffic 
control or law enforcement authority 
having jurisdiction over vehicular traffic 
at grade crossings within the quiet zone; 
the landowner having control over any 
private highway-rail grade crossings 
within the quiet zone; the State agency 
responsible for highway and road safety; 
the State agency responsible for grade 
crossing safety; and the Associate 
Administrator. 

(3) The public authority shall 
provided written notice, by certified 
mail, return receipt requested, of the 
establishment of a quiet zone under 
§ 222.39 or 222.41 of this part. Such 
notification shall be provided to: All 
railroads operating over the public 
highway-rail grade crossings within the 
quiet zone; the highway or traffic 
control or law enforcement authority 
having jurisdiction over vehicular traffic 
at grade crossings within the quiet zone; 
the landowner having control over any 
private highway-rail grade crossings 
within the quiet zone; the State agency 
responsible for highway and road safety; 
the State agency responsible for grade 
crossing safety; and the Associate 
Administrator. 

(b) Notice of Intent. (1) Timing. (i) The 
Notice of Intent shall be mailed at least 
60 days before the mailing of the Notice 
of Quiet Zone Establishment, unless the 
public authority obtains written 
comments and/or ‘‘no-comment’’ 
statements from each railroad operating 
over public highway-rail grade crossings 
within the quiet zone, the State agency 

responsible for grade crossing safety, 
and the State agency responsible for 
highway and road safety, in accordance 
with paragraph (b)(3)(ii) of this section. 

(ii) The Notice of Intent shall be 
mailed no later than February 24, 2008 
for all Pre-Rule Quiet Zones and Pre- 
Rule Partial Quiet Zones governed by 
§§ 222.41(c) and (d) of this part, in order 
to continue existing locomotive horn 
sounding restrictions beyond June 24, 
2008 without interruption. 

(2) Required Contents. The Notice of 
Intent shall include the following: 

(i) A list of each public, private, and 
pedestrian grade crossing within the 
quiet zone, identified by both U.S. DOT 
National Highway-Rail Grade Crossing 
Inventory Number and street or highway 
name, if applicable. 

(ii) A statement of the time period 
within which restrictions would be 
imposed on the routine sounding of the 
locomotive horn (i.e., 24 hours or from 
10 p.m. until 7 a.m.). 

(iii) A brief explanation of the public 
authority’s tentative plans for 
implementing improvements within the 
proposed quiet zone. 

(iv) The name and title of the person 
who will act as point of contact during 
the quiet zone development process and 
the manner in which that person can be 
contacted. 

(v) A list of the names and addresses 
of each party that will receive 
notification in accordance with 
paragraph (a)(1) of this section. 

(3) 60-day comment period. (i) A 
party that receives a copy of the public 
authority’s Notice of Intent may submit 
information or comments about the 
proposed quiet zone to the public 
authority during the 60-day period after 
the date on which the Notice of Intent 
was mailed. 

(ii) The 60-day comment period 
established under paragraph (b)(3)(i) of 
this section may terminate when the 
public authority obtains from each 
railroad operating over public highway- 
rail grade crossings within the proposed 
quiet zone, the State agency responsible 
for grade crossing safety, and the State 
agency responsible for highway and 
road safety: 

(A) Written comments; or 
(B) Written statements that the 

railroad and State agency do not have 
any comments on the Notice of Intent 
(‘‘no-comment statements’’). 

(c) Notice of Quiet Zone Continuation. 
(1) Timing. (i) In order to prevent the 
resumption of locomotive horn 
sounding on June 24, 2005, the Notice 
of Quiet Zone Continuation under 
§ 222.41 or 222.42 of this part shall be 
served no later than June 3, 2005. 
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(ii) If the Notice of Quiet Zone 
Continuation under § 222.41 or 222.42 
of this part is mailed after June 3, 2005, 
the Notice of Quiet Zone Continuation 
shall state on which date locomotive 
horn use at grade crossings within the 
quiet zone shall cease, but in no event 
shall that date be earlier than 21 days 
after the date of mailing. 

(2) Required Contents. The Notice of 
Quiet Zone Continuation shall include 
the following: 

(i) A list of each public, private, and 
pedestrian grade crossing within the 
quiet zone, identified by both U.S. DOT 
National Highway-Rail Grade Crossing 
Inventory Number and street or highway 
name. 

(ii) A specific reference to the 
regulatory provision that provides the 
basis for quiet zone continuation, citing 
as appropriate, § 222.41 or 222.42 of this 
part. 

(iii) A statement of the time period 
within which restrictions on the routine 
sounding of the locomotive horn will be 
imposed (i.e., 24 hours or nighttime 
hours only.) 

(iv) An accurate and complete Grade 
Crossing Inventory Form for each 
public, private, and pedestrian grade 
crossing within the quiet zone that 
reflects conditions currently existing at 
the crossing. 

(v) The name and title of the person 
responsible for monitoring compliance 
with the requirements of this part and 
the manner in which that person can be 
contacted. 

(vi) A list of the names and addresses 
of each party that will receive 
notification in accordance with 
paragraph (a)(2) of this section. 

(vii) A statement signed by the chief 
executive officer of each public 
authority participating in the 
continuation of the quiet zone, in which 
the chief executive officer certifies that 
the information submitted by the public 
authority is accurate and complete to 
the best of his/her knowledge and belief. 

(d) Notice of Quiet Zone 
Establishment. (1) Timing. (i) The 
Notice of Quiet Zone Establishment 
shall provide the date upon which the 
quiet zone will be established, but in no 
event shall the date be earlier than 21 
days after the date of mailing. 

(ii) If the public authority was 
required to provide a Notice of Intent, 
in accordance with paragraph (a)(1) of 
this section, the Notice of Quiet Zone 
Establishment shall not be mailed less 
than 60 days after the date on which the 
Notice of Intent was mailed, unless the 
Notice of Quiet Zone Establishment 
contains a written statement affirming 
that written comments and/or ‘‘no- 
comment’’ statements have been 

received from each railroad operating 
over public highway-rail grade crossings 
within the proposed quiet zone, the 
State agency responsible for grade 
crossing safety, and the State agency 
responsible for highway and road safety, 
in accordance with paragraph (b)(3)(ii) 
of this section. 

(2) Required contents. The Notice of 
Quiet Zone Establishment shall include 
the following: 

(i) A list of each public, private, and 
pedestrian grade crossing within the 
quiet zone, identified by both U.S. DOT 
National Highway-Rail Grade Crossing 
Inventory Number and street or highway 
name, if applicable. 

(ii) A specific reference to the 
regulatory provision that provides the 
basis for quiet zone establishment, 
citing as appropriate, § 222.39(a)(1), 
222.39(a)(2)(i), 222.39(a)(2)(ii), 
222.39(a)(3), 222.39(b), 222.41(a)(1)(i), 
222.41(a)(1)(ii), 222.41(a)(1)(iii), 
222.41(a)(1)(iv), 222.41(b)(1)(i), 
222.41(b)(1)(ii), 222.41(b)(1)(iii), or 
222.41(b)(1)(iv) of this part. 

(A) If the Notice contains a specific 
reference to § 222.39(a)(2)(i), 
222.39(a)(2)(ii), 222.39(a)(3), 
222.41(a)(1)(ii), 222.41(a)(1)(iii), 
222.41(a)(1)(iv), 222.41(b)(1)(ii), 
222.41(b)(1)(iii), or 222.41(b)(1)(iv) of 
this part, it shall include a copy of the 
FRA Web page that contains the quiet 
zone data upon which the public 
authority is relying (http:// 
www.fra.dot.gov/us/content/1337). 

(B) If the Notice contains a specific 
reference to § 222.39(b) of this part, it 
shall include a copy of FRA’s 
notification of approval. 

(iii) If a diagnostic team review was 
required under § 222.25 or 222.27 of this 
part, the Notice shall include a 
statement affirming that the State 
agency responsible for grade crossing 
safety and all affected railroads were 
provided an opportunity to participate 
in the diagnostic team review. The 
Notice shall also include a list of 
recommendations made by the 
diagnostic team. 

(iv) A statement of the time period 
within which restrictions on the routine 
sounding of the locomotive horn will be 
imposed (i.e., 24 hours or from 10 p.m. 
until 7 a.m.). 

(v) An accurate and complete Grade 
Crossing Inventory Form for each 
public, private, and pedestrian grade 
crossing within the quiet zone that 
reflects the conditions existing at the 
crossing before any new SSMs or ASMs 
were implemented. 

(vi) An accurate, complete and 
current Grade Crossing Inventory Form 
for each public, private, and pedestrian 
grade crossing within the quiet zone 

that reflects SSMs and ASMs in place 
upon establishment of the quiet zone. 
SSMs and ASMs that cannot be fully 
described on the Inventory Form shall 
be separately described. 

(vii) If the public authority was 
required to provide a Notice of Intent, 
in accordance with paragraph (a)(1) of 
this section, the Notice of Quiet Zone 
Establishment shall contain a written 
statement affirming that the Notice of 
Intent was provided in accordance with 
paragraph (a)(1) of this section. This 
statement shall also state the date on 
which the Notice of Intent was mailed. 

(viii) If the public authority was 
required to provide a Notice of Intent, 
in accordance with paragraph (a)(1) of 
this section, and the Notice of Intent 
was mailed less than 60 days before the 
mailing of the Notice of Quiet Zone 
Establishment, the Notice of Quiet Zone 
Establishment shall also contain a 
written statement affirming that written 
comments and/or ‘‘no-comment’’ 
statements have been received from 
each railroad operating over public 
highway-rail grade crossings within the 
proposed quiet zone, the State agency 
responsible for grade crossing safety, 
and the State agency responsible for 
highway and road safety, in accordance 
with paragraph (b)(3)(ii) of this section. 

(ix) The name and title of the person 
responsible for monitoring compliance 
with the requirements of this part and 
the manner in which that person can be 
contacted. 

(x) A list of the names and addresses 
of each party that shall be notified in 
accordance with paragraph (a)(3) of this 
section. 

(xi) A statement signed by the chief 
executive officer of each public 
authority participating in the 
establishment of the quiet zone, in 
which the chief executive officer shall 
certify that the information submitted 
by the public authority is accurate and 
complete to the best of his/her 
knowledge and belief. 

§ 222.45 When is a railroad required to 
cease routine sounding of locomotive 
horns at crossings? 

On the date specified in a Notice of 
Quiet Zone Continuation or Notice of 
Quiet Zone Establishment that complies 
with the requirements set forth in 
§ 222.43 of this part, a railroad shall 
refrain from, or cease, routine sounding 
of the locomotive horn at all public, 
private and pedestrian grade crossings 
identified in the Notice. 

§ 222.47 What periodic updates are 
required? 

(a) Quiet zones with SSMs at each 
public crossing. This paragraph 
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addresses quiet zones established 
pursuant to §§ 222.39(a)(1), 
222.41(a)(1)(i), and 222.41(b)(1)(i) (quiet 
zones with an SSM implemented at 
every public crossing within the quiet 
zone) of this part. Between 41⁄2 and 5 
years after the date of the quiet zone 
establishment notice provided by the 
public authority under § 222.43 of this 
part, and between 41⁄2 and 5 years after 
the last affirmation under this section, 
the public authority must: 

(1) Affirm in writing to the Associate 
Administrator that the SSMs 
implemented within the quiet zone 
continue to conform to the requirements 
of appendix A of this part. Copies of 
such affirmation must be provided by 
certified mail, return receipt requested, 
to the parties identified in § 222.43(a)(3) 
of this part; and 

(2) Provide to the Associate 
Administrator an up-to-date, accurate, 
and complete Grade Crossing Inventory 
Form for each public highway-rail grade 
crossing, private highway-rail grade 
crossing, and pedestrian crossing within 
the quiet zone. 

(b) Quiet zones which do not have a 
supplementary safety measure at each 
public crossing. This paragraph 
addresses quiet zones established 
pursuant to §§ 222.39(a)(2) and (a)(3), 
§ 222.39(b), §§ 222.41(a)(1)(ii), (a)(1)(iii), 
and (a)(1)(iv), and §§ 222.41(b)(1)(ii), 
(b)(1)(iii), and (b)(1)(iv) (quiet zones 
which do not have an SSM at every 
public crossing within the quiet zone) of 
this part. Between 21⁄2 and 3 years after 
the date of the quiet zone establishment 
notice provided by the public authority 
under § 222.43 of this part, and between 
21⁄2 and 3 years after the last affirmation 
under this section, the public authority 
must: 

(1) Affirm in writing to the Associate 
Administrator that all SSMs and ASMs 
implemented within the quiet zone 
continue to conform to the requirements 
of Appendices A and B of this part or 
the terms of the Quiet Zone approval. 
Copies of such notification must be 
provided to the parties identified in 
§ 222.43(a)(3) of this part by certified 
mail, return receipt requested; and 

(2) Provide to the Associate 
Administrator an up-to-date, accurate, 
and complete Grade Crossing Inventory 
Form for each public highway-rail grade 
crossing, private highway-rail grade 
crossing, and pedestrian grade crossing 
within the quiet zone. 

§ 222.49 Who may file Grade Crossing 
Inventory Forms? 

(a) Grade Crossing Inventory Forms 
required to be filed with the Associate 
Administrator in accordance with 
§§ 222.39, 222.43 and 222.47 of this part 

may be filed by the public authority if, 
for any reason, such forms are not 
timely submitted by the State and 
railroad. 

(b) Within 30 days after receipt of a 
written request of the public authority, 
the railroad owning the line of railroad 
that includes public or private highway 
rail grade crossings within the quiet 
zone or proposed quiet zone shall 
provide to the State and public 
authority sufficient current information 
regarding the grade crossing and the 
railroad’s operations over the grade 
crossing to enable the State and public 
authority to complete the Grade 
Crossing Inventory Form. 

§ 222.51 Under what conditions will quiet 
zone status be terminated? 

(a) New Quiet Zones—Annual risk 
review. (1) FRA will annually calculate 
the Quiet Zone Risk Index for each quiet 
zone established pursuant to 
§§ 222.39(a)(2) and 222.39(b) of this 
part, and in comparison to the 
Nationwide Significant Risk Threshold. 
FRA will notify each public authority of 
the Quiet Zone Risk Index for the 
preceding calendar year. FRA will not 
conduct annual risk reviews for quiet 
zones established by having an SSM at 
every public crossing within the quiet 
zone or for quiet zones established by 
reducing the Quiet Zone Risk Index to 
the Risk Index With Horns. 

(2) Actions to be taken by public 
authority to retain quiet zone. If the 
Quiet Zone Risk Index is above the 
Nationwide Significant Risk Threshold, 
the quiet zone will terminate six months 
from the date of receipt of notification 
from FRA that the Quiet Zone Risk 
Index exceeds the Nationwide 
Significant Risk Threshold, unless the 
public authority takes the following 
actions: 

(i) Within six months after the date of 
receipt of notification from FRA that the 
Quiet Zone Risk Index exceeds the 
Nationwide Significant Risk Threshold, 
provide to the Associate Administrator 
a written commitment to lower the 
potential risk to the traveling public at 
the crossings within the quiet zone to a 
level at, or below, the Nationwide 
Significant Risk Threshold or the Risk 
Index With Horns. Included in the 
commitment statement shall be a 
discussion of the specific steps to be 
taken by the public authority to increase 
safety at the crossings within the quiet 
zone; and 

(ii) Within three years after the date 
of receipt of notification from FRA that 
the Quiet Zone Risk Index exceeds the 
Nationwide Significant Risk Threshold, 
complete implementation of SSMs or 
ASMs sufficient to reduce the Quiet 

Zone Risk Index to a level at, or below, 
the Nationwide Significant Risk 
Threshold, or the Risk Index With 
Horns, and receive approval from the 
Associate Administrator, under the 
procedures set forth in § 222.39(b) of 
this part, for continuation of the quiet 
zone. If the Quiet Zone Risk Index is 
reduced to the Risk Index With Horns, 
the quiet zone will be considered to 
have been established pursuant to 
§ 222.39(a)(3) of this part and 
subsequent annual risk reviews will not 
be conducted for that quiet zone. 

(iii) Failure to comply with paragraph 
(a)(2)(i) of this section shall result in the 
termination of the quiet zone six months 
after the date of receipt of notification 
from FRA that the Quiet Zone Risk 
Index exceeds the Nationwide 
Significant Risk Threshold. Failure to 
comply with paragraph (a)(2)(ii) of this 
section shall result in the termination of 
the quiet zone three years after the date 
of receipt of notification from FRA that 
the Quiet Zone Risk Index exceeds the 
Nationwide Significant Risk Threshold. 

(b) Pre-Rule Quiet Zones—Annual 
risk review. (1) FRA will annually 
calculate the Quiet Zone Risk Index for 
each Pre-Rule Quiet Zone and Pre-Rule 
Partial Quiet Zone that qualified for 
automatic approval pursuant to 
§§ 222.41(a)(1)(ii), 222.41(a)(1)(iii), 
222.41(b)(1)(ii), and 222.41(b)(1)(iii) of 
this part. FRA will notify each public 
authority of the Quiet Zone Risk Index 
for the preceding calendar year. FRA 
will also notify each public authority if 
a relevant collision occurred at a grade 
crossing within the quiet zone during 
the preceding calendar year. 

(2) Pre-Rule Quiet Zones and Pre-Rule 
Partial Quiet Zones authorized under 
§§ 222.41(a)(1)(ii) and 222.41(b)(1)(ii). 
(i) If a Pre-Rule Quiet Zone or Pre-Rule 
Partial Quiet Zone originally qualified 
for automatic approval because the 
Quiet Zone Risk Index was at, or below, 
the Nationwide Significant Risk 
Threshold, the quiet zone may continue 
unchanged if the Quiet Zone Risk Index 
as last calculated by the FRA remains at, 
or below, the Nationwide Significant 
Risk Threshold. 

(ii) If the Quiet Zone Risk Index as 
last calculated by FRA is above the 
Nationwide Significant Risk Threshold, 
but is lower than twice the Nationwide 
Significant Risk Threshold and no 
relevant collisions have occurred at 
crossings within the quiet zone within 
the five years preceding the annual risk 
review, then the quiet zone may 
continue as though it originally received 
automatic approval pursuant to 
§ 222.41(a)(1)(iii) or 222.41(b)(1)(iii) of 
this part. 
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(iii) If the Quiet Zone Risk Index as 
last calculated by FRA is at, or above, 
twice the Nationwide Significant Risk 
Threshold, or if the Quiet Zone Risk 
Index is above the Nationwide 
Significant Risk Threshold, but is lower 
than twice the Nationwide Significant 
Risk Threshold and a relevant collision 
occurred at a crossing within the quiet 
zone within the preceding five calendar 
years, the quiet zone will terminate six 
months after the date of receipt of 
notification from FRA of the Nationwide 
Significant Risk Threshold level, unless 
the public authority takes the actions 
specified in paragraph (b)(4) of this 
section. 

(3) Pre-Rule Quiet Zones and Pre-Rule 
Partial Quiet Zones authorized under 
§§ 222.41(a)(1)(iii) and 222.41(b)(1)(iii). 
(i) If a Pre-Rule Quiet Zone or Pre-Rule 
Partial Quiet Zone originally qualified 
for automatic approval because the 
Quiet Zone Risk Index was above the 
Nationwide Significant Risk Threshold, 
but below twice the Nationwide 
Significant Risk Threshold, and no 
relevant collisions had occurred within 
the five-year qualifying period, the quiet 
zone may continue unchanged if the 
Quiet Zone Risk Index as last calculated 
by FRA remains below twice the 
Nationwide Significant Risk Threshold 
and no relevant collisions occurred at a 
public grade crossing within the quiet 
zone during the preceding calendar 
year. 

(ii) If the Quiet Zone Risk Index as 
last calculated by FRA is at, or above, 
twice the Nationwide Significant Risk 
Threshold, or if a relevant collision 
occurred at a public grade crossing 
within the quiet zone during the 
preceding calendar year, the quiet zone 
will terminate six months after the date 
of receipt of notification from FRA that 
the Quiet Zone Risk Index is at, or 
exceeds twice the Nationwide 
Significant Risk Threshold or that a 
relevant collision occurred at a crossing 
within the quiet zone, unless the public 
authority takes the actions specified in 
paragraph (b)(4) of this section. 

(4) Actions to be taken by the public 
authority to retain a quiet zone. 

(i) Within six months after the date of 
FRA notification, the public authority 
shall provide to the Associate 
Administrator a written commitment to 
lower the potential risk to the traveling 
public at the crossings within the quiet 
zone by reducing the Quiet Zone Risk 
Index to a level at, or below, the 
Nationwide Significant Risk Threshold 
or the Risk Index With Horns. Included 
in the commitment statement shall be a 
discussion of the specific steps to be 
taken by the public authority to increase 

safety at the public crossings within the 
quiet zone; and 

(ii) Within three years of the date of 
FRA notification, the public authority 
shall complete implementation of SSMs 
or ASMs sufficient to reduce the Quiet 
Zone Risk Index to a level at, or below, 
the Nationwide Significant Risk 
Threshold, or the Risk Index With 
Horns, and receive approval from the 
Associate Administrator, under the 
procedures set forth in § 222.39(b) of 
this part, for continuation of the quiet 
zone. If the Quiet Zone Risk Index is 
reduced to a level that fully 
compensates for the absence of the train 
horn, the quiet zone will be considered 
to have been established pursuant to 
§ 222.39(a)(3) of this part and 
subsequent annual risk reviews will not 
be conducted for that quiet zone. 

(iii) Failure to comply with paragraph 
(b)(4)(i) of this section shall result in the 
termination of the quiet zone six months 
after the date of receipt of notification 
from FRA. Failure to comply with 
paragraph (b)(4)(ii) of this section shall 
result in the termination of the quiet 
zone three years after the date of receipt 
of notification from FRA. 

(c) Review at FRA’s initiative. (1) The 
Associate Administrator may, at any 
time, review the status of any quiet 
zone. 

(2) If the Associate Administrator 
makes any of the following preliminary 
determinations, the Associate 
Administrator will provide written 
notice to the public authority, all 
railroads operating over public 
highway-rail grade crossings within the 
quiet zone, the highway or traffic 
control authority or law enforcement 
authority having control over vehicular 
traffic at the crossings within the quiet 
zone, the landowner having control over 
any private crossings within the quiet 
zone, the State agency responsible for 
grade crossing safety, and the State 
agency responsible for highway and 
road safety and will publish a notice of 
the determination in the Federal 
Register: 

(i) Safety systems and measures 
implemented within the quiet zone do 
not fully compensate for the absence of 
the locomotive horn due to a substantial 
increase in risk; 

(ii) Documentation relied upon to 
establish the quiet zone contains 
substantial errors that may have an 
adverse impact on public safety; or 

(iii) Significant risk with respect to 
loss of life or serious personal injury 
exists within the quiet zone. 

(3) After providing an opportunity for 
comment, the Associate Administrator 
may require that additional safety 
measures be taken or that the quiet zone 

be terminated. The Associate 
Administrator will provide a copy of 
his/her decision to the public authority 
and all parties listed in paragraph (c)(2) 
of this section. The public authority 
may appeal the Associate 
Administrator’s decision in accordance 
with § 222.57(c) of this part. Nothing in 
this section is intended to limit the 
Administrator’s emergency authority 
under 49 U.S.C. 20104 and 49 CFR part 
211. 

(d) Termination by the public 
authority. (1) Any public authority that 
participated in the establishment of a 
quiet zone under the provisions of this 
part may, at any time, withdraw its 
quiet zone status. 

(2) A public authority may withdraw 
its quiet zone status by providing 
written notice of termination, by 
certified mail, return receipt requested, 
to all railroads operating the public 
highway-rail grade crossings within the 
quiet zone, the highway or traffic 
control authority or law enforcement 
authority having control over vehicular 
traffic at the crossings within the quiet 
zone, the landowner having control over 
any private crossings within the quiet 
zone, the State agency responsible for 
grade crossing safety, the State agency 
responsible for highway and road safety, 
and the Associate Administrator. 

(3)(i) If the quiet zone that is being 
withdrawn was part of a multi- 
jurisdictional quiet zone, the remaining 
quiet zones may remain in effect, 
provided the public authorities 
responsible for the remaining quiet 
zones provide statements to the 
Associate Administrator certifying that 
the Quiet Zone Risk Index for each 
remaining quiet zone is at, or below, the 
Nationwide Significant Risk Threshold 
or the Risk Index With Horns. These 
statements shall be provided, no later 
than six months after the date on which 
the notice of quiet zone termination was 
mailed, to all parties listed in paragraph 
(d)(2) of this section. 

(ii) If any remaining quiet zone has a 
Quiet Zone Risk Index in excess of the 
Nationwide Significant Risk Threshold 
and the Risk Index With Horns, the 
public authority responsible for the 
quiet zone shall submit a written 
commitment, to all parties listed in 
paragraph (d)(2) of this section, to 
reduce the Quiet Zone Risk Index to a 
level at or below the Nationwide 
Significant Risk Threshold or the Risk 
Index With Horns within three years. 
Included in the commitment statement 
shall be a discussion of the specific 
steps to be taken by the public authority 
to reduce the Quiet Zone Risk Index. 
This commitment statement shall be 
provided to all parties listed in 
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paragraph (d)(2) of this section no later 
than six months after the date on which 
the notice of quiet zone termination was 
mailed. 

(iii) Failure to comply with 
paragraphs (d)(3)(i) and (d)(3)(ii) of this 
section shall result in the termination of 
the remaining quiet zone(s) six months 
after the date on which the notice of 
quiet zone termination was mailed by 
the withdrawing public authority in 
accordance with paragraph (d)(2) of this 
section. 

(iv) Failure to complete 
implementation of SSMs and/or ASMs 
to reduce the Quiet Zone Risk Index to 
a level at, or below, the Nationwide 
Significant Risk Index or the Risk Index 
With Horns, in accordance with the 
written commitment provided under 
paragraph (d)(3)(ii) of this section, shall 
result in the termination of quiet zone 
status three years after the date on 
which the written commitment was 
received by FRA. 

(e) Notification of termination. (1) In 
the event that a quiet zone is terminated 
under the provisions of this section, it 
shall be the responsibility of the public 
authority to immediately provide 
written notification of the termination 
by certified mail, return receipt 
requested, to all railroads operating over 
public highway-rail grade crossings 
within the quiet zone, the highway or 
traffic control authority or law 
enforcement authority having control 
over vehicular traffic at the crossings 
within the quiet zone, the landowner 
having control over any private 
crossings within the quiet zone, the 
State agency responsible for grade 
crossing safety, the State agency 
responsible for highway and road safety, 
and the Associate Administrator. 

(2) Notwithstanding paragraph (e)(1) 
of this section, if a quiet zone is 
terminated under the provisions of this 
section, FRA shall also provide written 
notification to all parties listed in 
paragraph (e)(1) of this section. 

(f) Requirement to sound the 
locomotive horn. Upon receipt of 
notification of quiet zone termination 
pursuant to paragraph (e) of this section, 
railroads shall, within seven days, and 
in accordance with the provisions of 
this part, sound the locomotive horn 
when approaching and passing through 
every public highway-rail grade crossing 
within the former quiet zone. 

§ 222.53 What are the requirements for 
supplementary and alternative safety 
measures? 

(a) Approved SSMs are listed in 
appendix A of this part. Approved 
SSMs can qualify for quiet zone risk 

reduction credit in the manner specified 
in appendix A of this part. 

(b) Additional ASMs that may be 
included in a request for FRA approval 
of a quiet zone under § 222.39(b) of this 
part are listed in appendix B of this part. 
Modified SSMs can qualify for quiet 
zone risk reduction credit in the manner 
specified in appendix B of this part. 

(c) The following do not, individually 
or in combination, constitute SSMs or 
ASMs: Standard traffic control device 
arrangements such as reflectorized 
crossbucks, STOP signs, flashing lights, 
or flashing lights with gates that do not 
completely block travel over the line of 
railroad, or traffic signals. 

§ 222.55 How are new supplementary or 
alternative safety measures approved? 

(a) The Associate Administrator may 
add new SSMs and standards to 
appendix A of this part and new ASMs 
and standards to appendix B of this part 
when the Associate Administrator 
determines that such measures or 
standards are an effective substitute for 
the locomotive horn in the prevention of 
collisions and casualties at public 
highway-rail grade crossings. 

(b) Interested parties may apply for 
approval from the Associate 
Administrator to demonstrate proposed 
new SSMs or ASMs to determine 
whether they are effective substitutes for 
the locomotive horn in the prevention of 
collisions and casualties at public 
highway-rail grade crossings. 

(c) The Associate Administrator may, 
after notice and opportunity for 
comment, order railroad carriers 
operating over a public highway-rail 
grade crossing or crossings to 
temporarily cease the sounding of 
locomotive horns at such crossings to 
demonstrate proposed new SSMs or 
ASMs, provided that such proposed 
new SSMs or ASMs have been subject 
to prior testing and evaluation. In 
issuing such order, the Associate 
Administrator may impose any 
conditions or limitations on such use of 
the proposed new SSMs or ASMs which 
the Associate Administrator deems 
necessary in order to provide the level 
of safety at least equivalent to that 
provided by the locomotive horn. 

(d) Upon completion of a 
demonstration of proposed new SSMs 
or ASMs, interested parties may apply 
to the Associate Administrator for their 
approval. Applications for approval 
shall be in writing and shall include the 
following: 

(1) The name and address of the 
applicant; 

(2) A description and design of the 
proposed new SSM or ASM; 

(3) A description and results of the 
demonstration project in which the 
proposed SSMs or ASMs were tested; 

(4) Estimated costs of the proposed 
new SSM or ASM; and 

(5) Any other information deemed 
necessary. 

(e) If the Associate Administrator is 
satisfied that the proposed safety 
measure fully compensates for the 
absence of the warning provided by the 
locomotive horn, the Associate 
Administrator will approve its use as an 
SSM to be used in the same manner as 
the measures listed in appendix A of 
this part, or the Associate Administrator 
may approve its use as an ASM to be 
used in the same manner as the 
measures listed in appendix B of this 
part. The Associate Administrator may 
impose any conditions or limitations on 
use of the SSMs or ASMs which the 
Associate Administrator deems 
necessary in order to provide the level 
of safety at least equivalent to that 
provided by the locomotive horn. 

(f) If the Associate Administrator 
approves a new SSM or ASM, the 
Associate Administrator will: Notify the 
applicant, if any; publish notice of such 
action in the Federal Register; and add 
the measure to the list of approved 
SSMs or ASMs. 

(g) A public authority or other 
interested party may appeal to the 
Administrator from a decision by the 
Associate Administrator granting or 
denying an application for approval of 
a proposed SSM or ASM, or the 
conditions or limitations imposed on its 
use, in accordance with § 222.57 of this 
part. 

§ 222.57 Can parties seek review of the 
Associate Administrator’s actions? 

(a) A public authority or other 
interested party may petition the 
Administrator for review of any 
decision by the Associate Administrator 
granting or denying an application for 
approval of a new SSM or ASM under 
§ 222.55 of this part. The petition must 
be filed within 60 days of the decision 
to be reviewed, specify the grounds for 
the requested relief, and be served upon 
the following parties: All railroads 
ordered to temporarily cease sounding 
of the locomotive horn over public 
highway-rail grade crossings for the 
demonstration of the proposed new 
SSM or ASM , the highway or traffic 
control authority or law enforcement 
authority having control over vehicular 
traffic at the crossings affected by the 
new SSM/ASM demonstration, the State 
agency responsible for grade crossing 
safety, the State agency responsible for 
highway and road safety, and the 
Associate Administrator. Unless the 
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Administrator specifically provides 
otherwise, and gives notice to the 
petitioner or publishes a notice in the 
Federal Register, the filing of a petition 
under this paragraph does not stay the 
effectiveness of the action sought to be 
reviewed. The Administrator may 
reaffirm, modify, or revoke the decision 
of the Associate Administrator without 
further proceedings and shall notify the 
petitioner and other interested parties in 
writing or by publishing a notice in the 
Federal Register. 

(b) A public authority may request 
reconsideration of a decision by the 
Associate Administrator to deny an 
application by that authority for 
approval of a quiet zone, or to require 
additional safety measures, by filing a 
petition for reconsideration with the 
Associate Administrator. The petition 
must specify the grounds for asserting 
that the Associate Administrator 
improperly exercised his/her judgment 
in finding that the proposed SSMs and 
ASMs would not result in a Quiet Zone 
Risk Index that would be at or below the 
Risk Index With Horns or the 
Nationwide Significant Risk Threshold. 
The petition shall be filed within 60 
days of the date of the decision to be 
reconsidered and be served upon all 
parties listed in § 222.39(b)(3) of this 
part. Upon receipt of a timely and 
proper petition, the Associate 
Administrator will provide the 
petitioner an opportunity to submit 
additional materials and to request an 
informal hearing. Upon review of the 
additional materials and completion of 
any hearing requested, the Associate 
Administrator shall issue a decision on 
the petition that will be administratively 
final. 

(c) A public authority may request 
reconsideration of a decision by the 
Associate Administrator to terminate 
quiet zone status by filing a petition for 
reconsideration with the Associate 
Administrator. The petition must be 
filed within 60 days of the date of the 
decision, specify the grounds for the 
requested relief, and be served upon all 
parties listed in § 222.51(c)(2) of this 
part. Unless the Associate Administrator 
publishes a notice in the Federal 
Register that specifically stays the 
effectiveness of his/her decision, the 
filing of a petition under this paragraph 
will not stay the termination of quiet 
zone status. Upon receipt of a timely 
and proper petition, the Associate 
Administrator will provide the 
petitioner an opportunity to submit 
additional materials and to request an 
informal hearing. Upon review of the 
additional materials and completion of 
any hearing requested, the Associate 
Administrator shall issue a decision on 

the petition that will be administratively 
final. A copy of this decision shall be 
served upon all parties listed in 
§ 222.51(c)(2) of this part. 

(d) A railroad may request 
reconsideration of a decision by the 
Associate Administrator to approve an 
application for approval of a proposed 
quiet zone under § 222.39(b) of this part 
by filing a petition for reconsideration 
with the Associate Administrator. The 
petition must specify the grounds for 
asserting that the Associate 
Administrator improperly exercised his/ 
her judgment in finding that the 
proposed SSMs and ASMs would result 
in a Quiet Zone Risk Index that would 
be at or below the Risk Index With 
Horns or the Nationwide Significant 
Risk Threshold. The petition shall be 
filed within 60 days of the date of the 
decision to be reconsidered, and be 
served upon all parties listed in 
§ 222.39(b)(3) of this part. Upon receipt 
of a timely and proper petition, the 
Associate Administrator will provide 
the petitioner an opportunity to submit 
additional materials and to request an 
informal hearing. Upon review of the 
additional materials and completion of 
any hearing requested, the Associate 
Administrator shall issue a decision that 
will be administratively final. 

§ 222.59 When may a wayside horn be 
used? 

(a)(1) A wayside horn conforming to 
the requirements of appendix E of this 
part may be used in lieu of a locomotive 
horn at any highway-rail grade crossing 
equipped with an active warning system 
consisting of, at a minimum, flashing 
lights and gates. 

(2) A wayside horn conforming to the 
requirements of appendix E of this part 
may be installed within a quiet zone. 
For purposes of calculating the length of 
a quiet zone, the presence of a wayside 
horn at a highway-grade crossing within 
a quiet zone shall be considered in the 
same manner as a grade crossing treated 
with an SSM. A grade crossing 
equipped with a wayside horn shall not 
be considered in calculating the Quiet 
Zone Risk Index or Crossing Corridor 
Risk Index. 

(b) A public authority installing a 
wayside horn at a grade crossing within 
a quiet zone shall provide written notice 
that a wayside horn is being installed to 
all railroads operating over the public 
highway-rail grade crossings within the 
quiet zone, the highway or traffic 
control authority or law enforcement 
authority having control over vehicular 
traffic at the crossings within the quiet 
zone, the landowner having control over 
any private crossings within the quiet 
zone, the State agency responsible for 

grade crossing safety, the State agency 
responsible for highway and road safety, 
and the Associate Administrator. This 
notice shall provide the date on which 
the wayside horn will be operational 
and identify the grade crossing at which 
the wayside horn shall be installed by 
both the U.S. DOT National Highway- 
Rail Grade Crossing Inventory Number 
and street or highway name. The 
railroad or public authority shall 
provide notification of the operational 
date at least 21 days in advance. 

(c) A railroad or public authority 
installing a wayside horn at a grade 
crossing located outside a quiet zone 
shall provide written notice that a 
wayside horn is being installed to all 
railroads operating over the public 
highway-rail grade crossing, the 
highway or traffic control authority or 
law enforcement authority having 
control over vehicular traffic at the 
crossing, the State agency responsible 
for grade crossing safety, the State 
agency responsible for highway and 
road safety, and the Associate 
Administrator. This notice shall provide 
the date on which the wayside horn will 
be operational and identify the grade 
crossing at which the wayside horn 
shall be installed by both the U.S. DOT 
National Highway-Rail Grade Crossing 
Inventory Number and street or highway 
name. The railroad or public authority 
shall provide notification of the 
operational date at least 21 days in 
advance. 

(d) A railroad operating over a grade 
crossing equipped with an operational 
wayside horn installed within a quiet 
zone pursuant to this section shall cease 
routine locomotive horn use at the grade 
crossing. A railroad operating over a 
grade crossing that is equipped with a 
wayside horn and located outside of a 
quiet zone shall cease routine 
locomotive horn use at the grade 
crossing on the operational date 
specified in the notice required by 
paragraph (c) of this section. 

Appendix A to Part 222—Approved 
Supplementary Safety Measures 

A. Requirements and Effectiveness Rates for 
Supplementary Safety Measures 

This section provides a list of approved 
supplementary safety measures (SSMs) that 
may be installed at highway-rail grade 
crossings within quiet zones for risk 
reduction credit. Each SSM has been 
assigned an effectiveness rate, which may be 
subject to adjustment as research and 
demonstration projects are completed and 
data is gathered and refined. Sections B and 
C govern the process through which risk 
reduction credit for pre-existing SSMs can be 
determined. 

1. Temporary Closure of a Public Highway- 
Rail Grade Crossing: Close the crossing to 

VerDate Aug<31>2005 17:39 Aug 16, 2006 Jkt 208001 PO 00000 Frm 00035 Fmt 4701 Sfmt 4700 E:\FR\FM\17AUR2.SGM 17AUR2sr
ob

er
ts

 o
n 

P
R

O
D

1P
C

70
 w

ith
 R

U
LE

S



47648 Federal Register / Vol. 71, No. 159 / Thursday, August 17, 2006 / Rules and Regulations 

highway traffic during designated quiet 
periods. (This SSM can only be implemented 
within Partial Quiet Zones.) 

Effectiveness: 1.0. 
Because an effective closure system 

prevents vehicle entrance onto the crossing, 
the probability of a collision with a train at 
the crossing is zero during the period the 
crossing is closed. Effectiveness would 
therefore equal 1. However, analysis should 
take into consideration that traffic would 
need to be redistributed among adjacent 
crossings or grade separations for the purpose 
of estimating risk following the silencing of 
train horns, unless the particular ‘‘closure’’ 
was accomplished by a grade separation. 

Required: 
a. The closure system must completely 

block highway traffic on all approach lanes 
to the crossing. 

b. The closure system must completely 
block adjacent pedestrian crossings. 

c. Public highway-rail grade crossings 
located within New Partial Quiet Zones shall 
be closed from 10 p.m. until 7 a.m. every day. 
Public highway-rail grade crossings located 
within Pre-Rule Partial Quiet Zones may only 
be closed during one period each 24 hours. 

d. Barricădes and signs used for closure of 
the roadway shall conform to the standards 
contained in the MUTCD. 

e. Daily activation and deactivation of the 
system is the responsibility of the public 
authority responsible for maintenance of the 
street or highway crossing the railroad tracks. 
The public authority may provide for third 
party activation and deactivation; however, 
the public authority shall remain fully 
responsible for compliance with the 
requirements of this part. 

f. The system must be tamper and vandal 
resistant to the same extent as other traffic 
control devices. 

g. The closure system shall be equipped 
with a monitoring device that contains an 
indicator which is visible to the train crew 
prior to entering the crossing. The indicator 
shall illuminate whenever the closure device 
is deployed. 

Recommended: 
Signs for alternate highway traffic routes 

should be erected in accordance with 
MUTCD and State and local standards and 
should inform pedestrians and motorists that 
the streets are closed, the period for which 
they are closed, and that alternate routes 
must be used. 

2. Four-Quadrant Gate System: Install gates 
at a crossing sufficient to fully block highway 
traffic from entering the crossing when the 
gates are lowered, including at least one gate 
for each direction of traffic on each approach. 

Effectiveness: 
Four-quadrant gates only, no presence 

detection: .82. 
Four-quadrant gates only, with presence 

detection: .77. 
Four-quadrant gates with traffic of at least 

60 feet (with or without presence detection): 
.92. 

Note: The higher effectiveness rate for four- 
quadrant gates without presence detection 
does not mean that they are inherently safer 
than four-quadrant gates with presence 
detection. Four-quadrant gates with presence 
detection have been assigned a lower 

effectiveness rate because motorists may 
learn to delay the lowering of the exit gates 
by driving onto the opposing lane of traffic 
immediately after an opposing car has driven 
over the grade crossing. Since the presence 
detection will keep the exit gate raised, other 
motorists at the crossing who observe this 
scenario may also be tempted to take 
advantage of the raised exit gate by driving 
around the lowered entrance gates, thus 
increasing the potential for a crossing 
collision. 

It should, however, be noted that there are 
site-specific circumstances (such as nearby 
highway intersections that could cause traffic 
to back up and stop on the grade crossing), 
under which the use of presence detection 
would be advisable. For this reason, the 
various effectiveness rates assigned to four- 
quadrant gate systems should not be the sole 
determining factor as to whether presence 
detection would be advisable. A site-specific 
study should be performed to determine the 
best application for each proposed 
installation. Please refer to paragraphs (f) and 
(g) for more information. 

Required: 
Four-quadrant gate systems shall conform 

to the standards for four-quadrant gates 
contained in the MUTCD and shall, in 
addition, comply with the following: 

a. When a train is approaching, all highway 
approach and exit lanes on both sides of the 
highway-rail crossing must be spanned by 
gates, thus denying to the highway user the 
option of circumventing the conventional 
approach lane gates by switching into the 
opposing (oncoming) traffic lane in order to 
enter the crossing and cross the tracks. 

b. Crossing warning systems must be 
activated by use of constant warning time 
devices unless existing conditions at the 
crossing would prevent the proper operation 
of the constant warning time devices. 

c. Crossing warning systems must be 
equipped with power-out indicators. 

Note: Requirements b and c apply only to 
New Quiet Zones or New Partial Quiet 
Zones. Constant warning time devices and 
power-out indicators are not required to be 
added to existing warning systems in Pre- 
Rule Quiet Zones and Pre-Rule Partial Quiet 
Zones. However, if existing automatic 
warning device systems in Pre-Rule Quiet 
Zones and Pre-Rule Partial Quiet Zones are 
renewed, or new automatic warning device 
systems are installed, power-out indicators 
and constant warning time devices are 
required, unless existing conditions at the 
crossing would prevent the proper operation 
of the constant warning devices. 

d. The gap between the ends of the 
entrance and exit gates (on the same side of 
the railroad tracks) when both are in the fully 
lowered, or down, position must be less than 
two feet if no median is present. If the 
highway approach is equipped with a 
median or a channelization device between 
the approach and exit lanes, the lowered 
gates must reach to within one foot of the 
median or channelization device, measured 
horizontally across the road from the end of 
the lowered gate to the median or 
channelization device or to a point over the 
edge of the median or channelization device. 
The gate and the median top or 

channelization device do not have to be at 
the same elevation. 

e. ‘‘Break-away’’ channelization devices 
must be frequently monitored to replace 
broken elements. 

Recommendations for new installations 
only: 

f. Gate timing should be established by a 
qualified traffic engineer based on site 
specific determinations. Such determination 
should consider the need for and timing of 
a delay in the descent of the exit gates 
(following descent of the conventional 
entrance gates). Factors to be considered may 
include available storage space between the 
gates that is outside the fouling limits of the 
track(s) and the possibility that traffic flows 
may be interrupted as a result of nearby 
intersections. 

g. A determination should be made as to 
whether it is necessary to provide vehicle 
presence detectors (VPDs) to open or keep 
open the exit gates until all vehicles are clear 
of the crossing. VPD should be installed on 
one or both sides of the crossing and/or in 
the surface between the rails closest to the 
field. Among the factors that should be 
considered are the presence of intersecting 
roadways near the crossing, the priority that 
the traffic crossing the railroad is given at 
such intersections, the types of traffic control 
devices at those intersections, and the 
presence and timing of traffic signal 
preemption. 

h. Highway approaches on one or both 
sides of the highway-rail crossing may be 
provided with medians or channelization 
devices between the opposing lanes. Medians 
should be defined by a non-traversable curb 
or traversable curb, or by reflectorized 
channelization devices, or by both. 

i. Remote monitoring (in addition to 
power-out indicators, which are required) of 
the status of these crossing systems is 
preferable. This is especially important in 
those areas in which qualified railroad signal 
department personnel are not readily 
available. 

3. Gates With Medians or Channelization 
Devices: Install medians or channelization 
devices on both highway approaches to a 
public highway-rail grade crossing denying 
to the highway user the option of 
circumventing the approach lane gates by 
switching into the opposing (oncoming) 
traffic lane and driving around the lowered 
gates to cross the tracks. 

Effectiveness: 
Channelization devices—.75. 
Non-traversable curbs with or without 

channelization devices— .80. 
Required: 
a. Opposing traffic lanes on both highway 

approaches to the crossing must be separated 
by either: (1) medians bounded by non- 
traversable curbs or (2) channelization 
devices. 

b. Medians or channelization devices must 
extend at least 100 feet from the gate arm, or 
if there is an intersection within 100 feet of 
the gate, the median or channelization device 
must extend at least 60 feet from the gate 
arm. 

c. Intersections of two or more streets, or 
a street and an alley, that are within 60 feet 
of the gate arm must be closed or relocated. 
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Driveways for private, residential properties 
(up to four units) within 60 feet of the gate 
arm are not considered to be intersections 
under this part and need not be closed. 
However, consideration should be given to 
taking steps to ensure that motorists exiting 
the driveways are not able to move against 
the flow of traffic to circumvent the purpose 
of the median and drive around lowered 
gates. This may be accomplished by the 
posting of ‘‘no left turn’’ signs or other means 
of notification. For the purpose of this part, 
driveways accessing commercial properties 
are considered to be intersections and are not 
allowed. It should be noted that if a public 
authority can not comply with the 60 feet or 
100 feet requirement, it may apply to FRA for 
a quiet zone under § 222.39(b), ‘‘Public 
authority application to FRA.’’ Such 
arrangement may qualify for a risk reduction 
credit in calculation of the Quiet Zone Risk 
Index. Similarly, if a public authority finds 
that it is feasible to only provide 
channelization on one approach to the 
crossing, it may also apply to FRA for 
approval under § 222.39(b). Such an 
arrangement may also qualify for a risk 
reduction credit in calculation of the Quiet 
Zone Risk Index. 

d. Crossing warning systems must be 
activated by use of constant warning time 
devices unless existing conditions at the 
crossing would prevent the proper operation 
of the constant warning time devices. 

e. Crossing warning systems must be 
equipped with power-out indicators. Note: 
Requirements d and e apply only to New 
Quiet Zones and New Partial Quiet Zones. 
Constant warning time devices and power- 
out indicators are not required to be added 
to existing warning systems in Pre-Rule Quiet 
Zones or Pre-Rule Partial Quiet Zones. 
However, if existing automatic warning 
device systems in Pre-Rule Quiet Zones and 
Pre-Rule Partial Quiet Zones are renewed, or 
new automatic warning device systems are 
installed, power-out indicators and constant 
warning time devices are required, unless 
existing conditions at the crossing would 
prevent the proper operation of the constant 
warning devices. 

f. The gap between the lowered gate and 
the curb or channelization device must be 
one foot or less, measured horizontally across 
the road from the end of the lowered gate to 
the curb or channelization device or to a 
point over the curb edge or channelization 
device. The gate and the curb top or 
channelization device do not have to be at 
the same elevation. 

g. ‘‘Break-away’’ channelization devices 
must be frequently monitored to replace 
broken elements. 

4. One Way Street with Gate(s): Gate(s) 
must be installed such that all approaching 
highway lanes to the public highway-rail 
grade crossing are completely blocked. 

Effectiveness: .82. 
Required: 
a. Gate arms on the approach side of the 

crossing should extend across the road to 
within one foot of the far edge of the 
pavement. If a gate is used on each side of 
the road, the gap between the ends of the 
gates when both are in the lowered, or down, 
position must be no more than two feet. 

b. If only one gate is used, the edge of the 
road opposite the gate mechanism must be 
configured with a non-traversable curb 
extending at least 100 feet. 

c. Crossing warning systems must be 
activated by use of constant warning time 
devices unless existing conditions at the 
crossing would prevent the proper operation 
of the constant warning time devices. 

d. Crossing warning systems must be 
equipped with power-out indicators. 

Note: Requirements c and d apply only to 
New Quiet Zones and New Partial Quiet 
Zones. Constant warning time devices and 
power-out indicators are not required to be 
added to existing warning systems in Pre- 
Rule Quiet Zones or Pre-Rule Partial Quiet 
Zones. If automatic warning systems are, 
however, installed or renewed in a Pre-Rule 
Quiet or Pre-Rule Partial Quiet Zone, power- 
out indicators and constant warning time 
devices shall be installed, unless existing 
conditions at the crossing would prevent the 
proper operation of the constant warning 
time devices. 

5. Permanent Closure of a Public Highway- 
Rail Grade Crossing: Permanently close the 
crossing to highway traffic. 

Effectiveness: 1.0. 
Required: 
a. The closure system must completely 

block highway traffic from entering the grade 
crossing. 

b. Barricades and signs used for closure of 
the roadway shall conform to the standards 
contained in the MUTCD. 

c. The closure system must be tamper and 
vandal resistant to the same extent as other 
traffic control devices. 

d. Since traffic will be redistributed among 
adjacent crossings, the traffic counts for 
adjacent crossings shall be increased to 
reflect the diversion of traffic from the closed 
crossing. 

B. Credit for Pre-Existing SSMs in New Quiet 
Zones and New Partial Quiet Zones 

A community that has implemented a pre- 
existing SSM at a public grade crossing can 
receive risk reduction credit by inflating the 
Risk Index With Horns as follows: 

1. Calculate the current risk index for the 
grade crossing that is equipped with a 
qualifying, pre-existing SSM. (See appendix 
D. FRA’s web-based Quiet Zone Calculator 
may be used to complete this calculation.) 

2. Adjust the risk index by accounting for 
the increased risk that was avoided by 
implementing the pre-existing SSM at the 
public grade crossing. This adjustment can be 
made by dividing the risk index by one 
minus the SSM effectiveness rate. (For 
example, the risk index for a crossing 
equipped with pre-existing channelization 
devices would be divided by .25.) 

3. Add the current risk indices for the other 
public grade crossings located within the 
proposed quiet zone and divide by the 
number of crossings. The resulting risk index 
will be the new Risk Index With Horns for 
the proposed quiet zone. 

C. Credit for Pre-Existing SSMs in Pre-Rule 
Quiet Zones and Pre-Rule Partial Quiet 
Zones 

A community that has implemented a pre- 
existing SSM at a public grade crossing can 

receive risk reduction credit by inflating the 
Risk Index With Horns as follows: 

1. Calculate the current risk index for the 
grade crossing that is equipped with a 
qualifying, pre-existing SSM. (See appendix 
D. FRA’s web-based Quiet Zone Calculator 
may be used to complete this calculation.) 

2. Reduce the current risk index for the 
grade crossing to reflect the risk reduction 
that would have been achieved if the 
locomotive horn was routinely sounded at 
the crossing. The following list sets forth the 
estimated risk reduction for certain types of 
crossings: 

a. Risk indices for passive crossings shall 
be reduced by 43%; 

b. Risk indices for grade crossings 
equipped with automatic flashing lights shall 
be reduced by 27%; and 

c. Risk indices for gated crossings shall be 
reduced by 40%. 

3. Adjust the risk index by accounting for 
the increased risk that was avoided by 
implementing the pre-existing SSM at the 
public grade crossing. This adjustment can be 
made by dividing the risk index by one 
minus the SSM effectiveness rate. (For 
example, the risk index for a crossing 
equipped with pre-existing channelization 
devices would be divided by .25.) 

4. Adjust the risk indices for the other 
crossings that are included in the Pre-Rule 
Quiet Zone or Pre-Rule Partial Quiet Zone by 
reducing the current risk index to reflect the 
risk reduction that would have been achieved 
if the locomotive horn was routinely sounded 
at each crossing. Please refer to step two for 
the list of approved risk reduction 
percentages by crossing type. 

5. Add the new risk indices for each 
crossing located within the proposed quiet 
zone and divide by the number of crossings. 
The resulting risk index will be the new Risk 
Index With Horns for the quiet zone. 

Appendix B to Part 222—Alternative Safety 
Measures 

Introduction 

A public authority seeking approval of a 
quiet zone under public authority application 
to FRA (§ 222.39(b)) may include ASMs 
listed in this appendix in its proposal. This 
appendix addresses three types of ASMs: 
Modified SSMs, Non-Engineering ASMs, and 
Engineering ASMs. Modified SSMs are SSMs 
that do not fully comply with the provisions 
listed in appendix A. As provided in section 
I.B. of this appendix, public authorities can 
obtain risk reduction credit for pre-existing 
modified SSMs under the final rule. Non- 
engineering ASMs consist of programmed 
enforcement, public education and 
awareness, and photo enforcement programs 
that may be used to reduce risk within a 
quiet zone. Engineering ASMs consist of 
engineering improvements that address 
underlying geometric conditions, including 
sight distance, that are the source of 
increased risk at crossings. 

I. Modified SSMs 

A. Requirements and Effectiveness Rates for 
Modified SSMs 

1. If there are unique circumstances 
pertaining to a specific crossing or number of 
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crossings which prevent SSMs from being 
fully compliant with all of the SSM 
requirements listed in appendix A, those 
SSM requirements may be adjusted or 
revised. In that case, the SSM, as modified 
by the public authority, will be treated as an 
ASM under this appendix B, and not as a 
SSM under appendix A. After reviewing the 
estimated safety effect of the modified SSM 
and the proposed quiet zone, FRA will 
approve the proposed quiet zone if FRA finds 
that the Quiet Zone Risk Index will be 
reduced to a level at or below either the Risk 
Index With Horns or the Nationwide 
Significant Risk Threshold. 

2. The public authority must provide 
estimates of effectiveness. These estimates 
may be based upon adjustments from the 
effectiveness levels provided in appendix A 
or from actual field data derived from the 
crossing sites. The specific crossing and 
applied mitigation measure will be assessed 
to determine the effectiveness of the 
modified SSM. FRA will continue to develop 
and make available effectiveness estimates 
and data from experience under the final 
rule. 

3. If one or more of the requirements 
associated with an SSM as listed in appendix 
A is revised or deleted, data or analysis 
supporting the revision or deletion must be 
provided to FRA for review. The following 
engineering types of ASMs may be included 
in a proposal for approval by FRA for 
creation of a quiet zone: (1) Temporary 
Closure of a Public Highway-Rail Grade 
Crossing, (2) Four-Quadrant Gate System, (3) 
Gates With Medians or Channelization 
Devices, and (4) One-Way Street With 
Gate(s). 

B. Credit for Pre-Existing Modified SSMs in 
New Quiet Zones and New Partial Quiet 
Zones 

A community that has implemented a pre- 
existing modified SSM at a public grade 
crossing can receive risk reduction credit by 
inflating the Risk Index With Horns as 
follows: 

1. Calculate the current risk index for the 
grade crossing that is equipped with a pre- 
existing modified SSM. (See appendix D. 
FRA’s web-based Quiet Zone Calculator may 
be used to complete this calculation.) 

2. Obtain FRA approval of the estimated 
effectiveness rate for the pre-existing 
modified SSM. Estimated effectiveness rates 
may be based upon adjustments from the 
SSM effectiveness rates provided in 
appendix A or actual field data derived from 
crossing sites. 

3. Adjust the risk index by accounting for 
the increased risk that was avoided by 
implementing the pre-existing modified SSM 
at the public grade crossing. This adjustment 
can be made by dividing the risk index by 
one minus the FRA-approved modified SSM 
effectiveness rate. 

4. Add the current risk indices for the other 
public grade crossings located within the 
proposed quiet zone and divide by the 
number of crossings. The resulting risk index 
will be the new Risk Index With Horns for 
the proposed quiet zone. 

C. Credit for Pre-Existing Modified SSMs in 
Pre-Rule Quiet Zones and Pre-Rule Partial 
Quiet Zones 

A community that has implemented a pre- 
existing modified SSM at a public grade 
crossing can receive risk reduction credit by 
inflating the Risk Index With Horns as 
follows: 

1. Calculate the current risk index for the 
grade crossing that is equipped with a pre- 
existing modified SSM. (See appendix D. 
FRA’s web-based Quiet Zone Calculator may 
be used to complete this calculation.) 

2. Reduce the current risk index for the 
grade crossing to reflect the risk reduction 
that would have been achieved if the 
locomotive horn was routinely sounded at 
the crossing. The following list sets forth the 
estimated risk reduction for certain types of 
crossings: 

a. Risk indices for passive crossings shall 
be reduced by 43%; 

b. Risk indices for grade crossings 
equipped with automatic flashing lights shall 
be reduced by 27%; and 

c. Risk indices for gated crossings shall be 
reduced by 40%. 

3. Obtain FRA approval of the estimated 
effectiveness rate for the pre-existing 
modified SSM. Estimated effectiveness rates 
may be based upon adjustments from the 
SSM effectiveness rates provided in 
appendix A or actual field data derived from 
crossing sites. 

4. Adjust the risk index by accounting for 
the increased risk that was avoided by 
implementing the pre-existing modified SSM 
at the public grade crossing. This adjustment 
can be made by dividing the risk index by 
one minus the FRA-approved modified SSM 
effectiveness rate. 

5. Adjust the risk indices for the other 
crossings that are included in the Pre-Rule 
Quiet Zone or Pre-Rule Partial Quiet Zone by 
reducing the current risk index to reflect the 
risk reduction that would have been achieved 
if the locomotive horn was routinely sounded 
at each crossing. Please refer to step two for 
the list of approved risk reduction 
percentages by crossing type. 

6. Add the new risk indices for each 
crossing located within the proposed quiet 
zone and divide by the number of crossings. 
The resulting risk index will be the new Risk 
Index With Horns for the quiet zone. 

II. Non-Engineering ASMs 

A. The following non-engineering ASMs 
may be used in the creation of a Quiet Zone: 
(The method for determining the 
effectiveness of the non-engineering ASMs, 
the implementation of the quiet zone, 
subsequent monitoring requirements, and 
dealing with an unacceptable effectiveness 
rate is provided in paragraph B.) 

1. Programmed Enforcement: Community 
and law enforcement officials commit to a 
systematic and measurable crossing 
monitoring and traffic law enforcement 
program at the public highway-rail grade 
crossing, alone or in combination with the 
Public Education and Awareness ASM. 

Required: 
a. Subject to audit, a statistically valid 

baseline violation rate must be established 
through automated or systematic manual 

monitoring or sampling at the subject 
crossing(s); and 

b. A law enforcement effort must be 
defined, established and continued along 
with continual or regular monitoring that 
provides a statistically valid violation rate 
that indicates the effectiveness of the law 
enforcement effort. 

c. The public authority shall retain records 
pertaining to monitoring and sampling efforts 
at the grade crossing for a period of not less 
than five years. These records shall be made 
available, upon request, to FRA as provided 
by 49 U.S.C. 20107. 

2. Public Education and Awareness: 
Conduct, alone or in combination with 
programmed law enforcement, a program of 
public education and awareness directed at 
motor vehicle drivers, pedestrians and 
residents near the railroad to emphasize the 
risks associated with public highway-rail 
grade crossings and applicable requirements 
of state and local traffic laws at those 
crossings. 

Requirements: 
a. Subject to audit, a statistically valid 

baseline violation rate must be established 
through automated or systematic manual 
monitoring or sampling at the subject 
crossing(s); and 

b. A sustainable public education and 
awareness program must be defined, 
established and continued along with 
continual or regular monitoring that provides 
a statistically valid violation rate that 
indicates the effectiveness of the public 
education and awareness effort. This program 
shall be provided and supported primarily 
through local resources. 

c. The public authority shall retain records 
pertaining to monitoring and sampling efforts 
at the grade crossing for a period of not less 
than five years. These records shall be made 
available, upon request, to FRA as provided 
by 49 U.S.C. 20107. 

3. Photo Enforcement: This ASM entails 
automated means of gathering valid 
photographic or video evidence of traffic law 
violations at a public highway-rail grade 
crossing together with follow-through by law 
enforcement and the judiciary. 

Requirements: 
a. State law authorizing use of 

photographic or video evidence both to bring 
charges and sustain the burden of proof that 
a violation of traffic laws concerning public 
highway-rail grade crossings has occurred, 
accompanied by commitment of 
administrative, law enforcement and judicial 
officers to enforce the law; 

b. Sanction includes sufficient minimum 
fine (e.g., $100 for a first offense, ‘‘points’’ 
toward license suspension or revocation) to 
deter violations; 

c. Means to reliably detect violations (e.g., 
loop detectors, video imaging technology); 

d. Photographic or video equipment 
deployed to capture images sufficient to 
document the violation (including the face of 
the driver, if required to charge or convict 
under state law). 

Note: This does not require that each 
crossing be continually monitored. The 
objective of this option is deterrence, which 
may be accomplished by moving photo/video 
equipment among several crossing locations, 
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as long as the motorist perceives the strong 
possibility that a violation will lead to 
sanctions. Each location must appear 
identical to the motorist, whether or not 
surveillance equipment is actually placed 
there at the particular time. Surveillance 
equipment should be in place and operating 
at each crossing at least 25 percent of each 
calendar quarter. 

e. Appropriate integration, testing and 
maintenance of the system to provide 
evidence supporting enforcement; 

f. Public awareness efforts designed to 
reinforce photo enforcement and alert 
motorists to the absence of train horns; 

g. Subject to audit, a statistically valid 
baseline violation rate must be established 
through automated or systematic manual 
monitoring or sampling at the subject 
crossing(s); and 

h. A law enforcement effort must be 
defined, established and continued along 
with continual or regular monitoring. 

i. The public authority shall retain records 
pertaining to monitoring and sampling efforts 
at the grade crossing for a period of not less 
than five years. These records shall be made 
available, upon request, to FRA as provided 
by 49 U.S.C. 20107. 

B. The effectiveness of an ASM will be 
determined as follows: 

1. Establish the quarterly (three months) 
baseline violation rates for each crossing in 
the proposed quiet zone. 

a. A violation in this context refers to a 
motorist not complying with the automatic 
warning devices at the crossing (not stopping 
for the flashing lights and driving over the 
crossing after the gate arms have started to 
descend, or driving around the lowered gate 
arms). A violation does not have to result in 
a traffic citation for the violation to be 
considered. 

b. Violation data may be obtained by any 
method that can be shown to provide a 
statistically valid sample. This may include 
the use of video cameras, other technologies 
(e.g., inductive loops), or manual 
observations that capture driver behavior 
when the automatic warning devices are 
operating. 

c. If data is not collected continuously 
during the quarter, sufficient detail must be 
provided in the application in order to 
validate that the methodology used results in 
a statistically valid sample. FRA recommends 
that at least a minimum of 600 samples (one 
sample equals one gate activation) be 
collected during the baseline and subsequent 
quarterly sample periods. 

d. The sampling methodology must take 
measures to avoid biases in their sampling 
technique. Potential sampling biases could 
include: Sampling on certain days of the 
week but not others; sampling during certain 
times of the day but not others; sampling 
immediately after implementation of an ASM 
while the public is still going through an 
adjustment period; or applying one sample 
method for the baseline rate and another for 
the new rate. 

e. The baseline violation rate should be 
expressed as the number of violations per 
gate activations in order to normalize for 
unequal gate activations during subsequent 
data collection periods. 

f. All subsequent quarterly violation rate 
calculations must use the same methodology 
as stated in this paragraph unless FRA 
authorizes another methodology. 

2. The ASM should then be initiated for 
each crossing. Train horns are still being 
sounded during this time period. 

3. In the calendar quarter following 
initiation of the ASM, determine a new 
quarterly violation rate using the same 
methodology as in paragraph (1) above. 

4. Determine the violation rate reduction 
for each crossing by the following formula: 
Violation rate reduction = (new rate ¥ 

baseline rate)/baseline rate 
5. Determine the effectiveness rate of the 

ASM for each crossing by multiplying the 
violation rate reduction by .78. 

6. Using the effectiveness rates for each 
grade crossing treated by an ASM, determine 
the Quiet Zone Risk Index. If and when the 
Quiet Zone Risk Index for the proposed quiet 
zone has been reduced to a level at, or below, 
the Risk Index With Horns or the Nationwide 
Significant Risk Threshold, the public 
authority may apply to FRA for approval of 
the proposed quiet zone. Upon receiving 
written approval of the quiet zone 
application from FRA, the public authority 
may then proceed with notifications and 
implementation of the quiet zone. 

7. Violation rates must be monitored for 
the next two calendar quarters and every 
second quarter thereafter. If, after five years 
from the implementation of the quiet zone, 
the violation rate for any quarter has never 
exceeded the violation rate that was used to 
determine the effectiveness rate that was 
approved by FRA, violation rates may be 
monitored for one quarter per year. 

8. In the event that the violation rate is ever 
greater than the violation rate used to 
determine the effectiveness rate that was 
approved by FRA, the public authority may 
continue the quiet zone for another quarter. 
If, in the second quarter the violation rate is 
still greater than the rate used to determine 
the effectiveness rate that was approved by 
FRA, a new effectiveness rate must be 
calculated and the Quiet Zone Risk Index re- 
calculated using the new effectiveness rate. If 
the new Quiet Zone Risk Index indicates that 
the ASM no longer fully compensates for the 
lack of a train horn, or that the risk level is 
equal to, or exceeds the National Significant 
Risk Threshold, the procedures for dealing 
with unacceptable effectiveness after 
establishment of a quiet zone should be 
followed. 

III. Engineering ASMs 
A. Engineering improvements, other than 

modified SSMs, may be used in the creation 
of a Quiet Zone. These engineering 
improvements, which will be treated as 
ASMs under this appendix, may include 
improvements that address underlying 
geometric conditions, including sight 
distance, that are the source of increased risk 
at the crossing. 

B. The effectiveness of an Engineering 
ASM will be determined as follows: 

1. Establish the quarterly (three months) 
baseline violation rate for the crossing at 
which the Engineering ASM will be applied. 

a. A violation in this context refers to a 
motorist not complying with the automatic 

warning devices at the crossing (not stopping 
for the flashing lights and driving over the 
crossing after the gate arms have started to 
descend, or driving around the lowered gate 
arms). A violation does not have to result in 
a traffic citation for the violation to be 
considered. 

b. Violation data may be obtained by any 
method that can be shown to provide a 
statistically valid sample. This may include 
the use of video cameras, other technologies 
(e.g. inductive loops), or manual observations 
that capture driver behavior when the 
automatic warning devices are operating. 

c. If data is not collected continuously 
during the quarter, sufficient detail must be 
provided in the application in order to 
validate that the methodology used results in 
a statistically valid sample. FRA recommends 
that at least a minimum of 600 samples (one 
sample equals one gate activation) be 
collected during the baseline and subsequent 
quarterly sample periods. 

d. The sampling methodology must take 
measures to avoid biases in their sampling 
technique. Potential sampling biases could 
include: Sampling on certain days of the 
week but not others; sampling during certain 
times of the day but not others; sampling 
immediately after implementation of an ASM 
while the public is still going through an 
adjustment period; or applying one sample 
method for the baseline rate and another for 
the new rate. 

e. The baseline violation rate should be 
expressed as the number of violations per 
gate activations in order to normalize for 
unequal gate activations during subsequent 
data collection periods. 

f. All subsequent quarterly violation rate 
calculations must use the same methodology 
as stated in this paragraph unless FRA 
authorizes another methodology. 

2. The Engineering ASM should be 
initiated at the crossing. Train horns are still 
being sounded during this time period. 

3. In the calendar quarter following 
initiation of the Engineering ASM, determine 
a new quarterly violation rate using the same 
methodology as in paragraph (1) above. 

4. Determine the violation rate reduction 
for the crossing by the following formula: 
Violation rate reduction = (new rate ¥ 

baseline rate)/baseline rate 
5. Using the Engineering ASM 

effectiveness rate, determine the Quiet Zone 
Risk Index. If and when the Quiet Zone Risk 
Index for the proposed quiet zone has been 
reduced to a risk level at or below the Risk 
Index With Horns or the Nationwide 
Significant Risk Threshold, the public 
authority may apply to FRA for approval of 
the quiet zone. Upon receiving written 
approval of the quiet zone application from 
FRA, the public authority may then proceed 
with notifications and implementation of the 
quiet zone. 

6. Violation rates must be monitored for 
the next two calendar quarters. Unless 
otherwise provided in FRA’s notification of 
quiet zone approval, if the violation rate for 
these two calendar quarters does not exceed 
the violation rate that was used to determine 
the effectiveness rate that was approved by 
FRA, the public authority can cease violation 
rate monitoring. 
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7. In the event that the violation rate over 
either of the next two calendar quarters are 
greater than the violation rate used to 
determine the effectiveness rate that was 
approved by FRA, the public authority may 
continue the quiet zone for a third calendar 
quarter. However, if the third calendar 
quarter violation rate is also greater than the 
rate used to determine the effectiveness rate 
that was approved by FRA, a new 
effectiveness rate must be calculated and the 
Quiet Zone Risk Index re-calculated using 
the new effectiveness rate. If the new Quiet 
Zone Risk Index exceeds the Risk Index With 
Horns and the Nationwide Significant Risk 
Threshold, the procedures for dealing with 
unacceptable effectiveness after 
establishment of a quiet zone should be 
followed. 

Appendix C to Part 222—Guide to 
Establishing Quiet Zones 

Introduction 

This Guide to Establishing Quiet Zones 
(Guide) is divided into five sections in order 
to address the variety of methods and 
conditions that affect the establishment of 
quiet zones under this rule. 

Section I of the Guide provides an 
overview of the different ways in which a 
quiet zone may be established under this 
rule. This includes a brief discussion on the 
safety thresholds that must be attained in 
order for train horns to be silenced and the 
relative merits of each. It also includes the 
two general methods that may be used to 
reduce risk in the proposed quiet zone, and 
the different impacts that the methods have 
on the quiet zone implementation process. 
This section also discusses Partial (e.g. night 
time only quiet zones) and Intermediate 
Quiet Zones. An Intermediate Quiet Zone is 
one where horn restrictions were in place 
after October 9, 1996, but as of December 18, 
2003. 

Section II of the Guide provides 
information on establishing New Quiet 
Zones. A New Quiet Zone is one at which 
train horns are currently being sounded at 
crossings. The Public Authority Designation 
and Public Authority Application to FRA 
methods will be discussed in depth. 

Section III of the Guide provides 
information on establishing Pre-Rule Quiet 
Zones. A Pre-Rule Quiet Zone is one where 
train horns were not routinely sounded as of 
October 9, 1996 and December 18, 2003. The 
differences between New and Pre-Rule Quiet 
Zones will be explained. Public Authority 
Designation and Public Authority 
Application to FRA methods also apply to 
Pre-Rule Quiet Zones. 

Section IV of the Guide deals with the 
required notifications that must be provided 
by public authorities when establishing both 
New and continuing Pre-Rule or Intermediate 
Quiet Zones. 

Section V of the Guide provides examples 
of quiet zone implementation. 

Section I—Overview 

In order for a quiet zone to be qualified 
under this rule, it must be shown that the 
lack of the train horn does not present a 
significant risk with respect to loss of life or 
serious personal injury, or that the significant 

risk has been compensated for by other 
means. The rule provides four basic ways in 
which a quiet zone may be established. 
Creation of both New Quiet Zones and Pre- 
Rule Quiet Zones are based on the same 
general guidelines; however, there are a 
number of differences that will be noted in 
the discussion on Pre-Rule Quiet Zones. 

A. Qualifying Conditions 

(1) One of the following four conditions or 
scenarios must be met in order to show that 
the lack of the train horn does not present a 
significant risk, or that the significant risk 
has been compensated for by other means: 

a. One or more SSMs as identified in 
appendix A are installed at each public 
crossing in the quiet zone; or 

b. The Quiet Zone Risk Index is equal to, 
or less than, the Nationwide Significant Risk 
Threshold without implementation of 
additional safety measures at any crossings in 
the quiet zone; or 

c. Additional safety measures are 
implemented at selected crossings resulting 
in the Quiet Zone Risk Index being reduced 
to a level equal to, or less than, the 
Nationwide Significant Risk Threshold; or 

d. Additional safety measures are taken at 
selected crossings resulting in the Quiet Zone 
Risk Index being reduced to at least the level 
of the Risk Index With Horns (that is, the risk 
that would exist if train horns were sounded 
at every public crossing in the quiet zone). 

(2) It is important to consider the 
implications of each approach before 
deciding which one to use. If a quiet zone is 
qualified based on reference to the 
Nationwide Significant Risk Threshold (i.e. 
the Quiet Zone Risk Index is equal to, or less 
than, the Nationwide Significant Risk 
Threshold—see the second and third 
scenarios above), then an annual review will 
be done by FRA to determine if the Quiet 
Zone Risk Index remains equal to, or less 
than, the Nationwide Significant Risk 
Threshold. Since the Nationwide Significant 
Risk Threshold and the Quiet Zone Risk 
Index may change from year to year, there is 
no guarantee that the quiet zone will remain 
qualified. The circumstances that cause the 
disqualification may not be subject to the 
control of the public authority. For example, 
an overall national improvement in safety at 
gated crossings may cause the Nationwide 
Significant Risk Threshold to fall. This may 
cause the Quiet Zone Risk Index to become 
greater than the Nationwide Significant Risk 
Threshold. If the quiet zone is no longer 
qualified, then the public authority will have 
to take additional measures, and may incur 
additional costs that might not have been 
budgeted, to once again lower the Quiet Zone 
Risk Index to at least the Nationwide 
Significant Risk Threshold in order to retain 
the quiet zone. Therefore, while the initial 
cost to implement a quiet zone under the 
second or third scenario may be lower than 
the other options, these scenarios also carry 
a degree of uncertainty about the quiet zone’s 
continued existence. 

(3) The use of the first or fourth scenarios 
reduces the risk level to at least the level that 
would exist if train horns were sounding in 
the quiet zone. These methods may have 
higher initial costs because more safety 

measures may be necessary in order to 
achieve the needed risk reduction. Despite 
the possibility of greater initial costs, there 
are several benefits to these methods. The 
installation of SSMs at every crossing will 
provide the greatest safety benefit of any of 
the methods that may be used to initiate a 
quiet zone. With both of these methods (first 
and fourth scenarios), the public authority 
will never need to be concerned about the 
Nationwide Significant Risk Threshold, 
annual reviews of the Quiet Zone Risk Index, 
or failing to be qualified because the Quiet 
Zone Risk Index is higher than the 
Nationwide Significant Risk Threshold. 
Public authorities are strongly encouraged to 
carefully consider both the pros and cons of 
all of the methods and to choose the method 
that will best meet the needs of its citizens 
by providing a safer and quieter community. 

(4) For the purposes of this Guide, the term 
‘‘Risk Index with Horns’’ is used to represent 
the level of risk that would exist if train 
horns were sounded at every public crossing 
in the proposed quiet zone. If a public 
authority decides that it would like to fully 
compensate for the lack of a train horn and 
not install SSMs at each public crossing in 
the quiet zone, it must reduce the Quiet Zone 
Risk Index to a level that is equal to, or less 
than, the Risk Index with Horns. The Risk 
Index with Horns is similar to the 
Nationwide Significant Risk Threshold in 
that both are targets that must be reached in 
order to establish a quiet zone under the rule. 
Quiet zones that are established by reducing 
the Quiet Zone Risk Index to at least the level 
of the Nationwide Significant Risk Threshold 
will be reviewed annually by FRA to 
determine if they still qualify under the rule 
to retain the quiet zone. Quiet zones that are 
established by reducing the Quiet Zone Risk 
Index to at least the level of the Risk Index 
with Horns will not be subject to annual 
reviews. 

(5) The use of FRA’s web-based Quiet Zone 
Calculator is recommended to aid in the 
decision making process (http:// 
www.fra.dot.gov/us/content/1337). The Quiet 
Zone Calculator will allow the public 
authority to consider a variety of options in 
determining which SSMs make the most 
sense. It will also perform the necessary 
calculations used to determine the existing 
risk level and whether enough risk has been 
mitigated in order to create a quiet zone 
under this rule. 

B. Risk Reduction Methods 

FRA has established two general methods 
to reduce risk in order to have a quiet zone 
qualify under this rule. The method chosen 
impacts the manner in which the quiet zone 
is implemented. 

1. Public Authority Designation (SSMs)— 
The Public Authority Designation method 
(§ 222.39(a)) involves the use of SSMs (see 
appendix A) at some or all crossings within 
the quiet zone. The use of only SSMs to 
reduce risk will allow a public authority to 
designate a quiet zone without approval from 
FRA. If the public authority installs SSMs at 
every crossing within the quiet zone, it need 
not demonstrate that they will reduce the risk 
sufficiently in order to qualify under the rule 
since FRA has already assessed the ability of 
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the SSMs to reduce risk. In other words, the 
Quiet Zone Calculator does not need to be 
used. However, if only SSMs are installed 
within the quiet zone, but not at every 
crossing, the public authority must calculate 
that sufficient risk reduction will be 
accomplished by the SSMs. Once the 
improvements are made, the public authority 
must make the required notifications (which 
includes a copy of the report generated by the 
Quiet Zone Calculator showing that the risk 
in the quiet zone has been sufficiently 
reduced), and the quiet zone may be 
implemented. FRA does not need to approve 
the plan as it has already assessed the ability 
of the SSMs to reduce risk. 

2. Public Authority Application to FRA 
(ASMs)—The Public Authority Application 
to FRA method (§ 222.39(b)) involves the use 
ASMs (see appendix B). ASMs include 
modified SSMs that do not fully comply with 
the provisions found in appendix A (e.g., 
shorter than required traffic channelization 
devices), non-engineering ASMs (e.g., 
programmed law enforcement), and 
engineering ASMs (i.e., engineering 
improvements other than modified SSMs). If 
the use of ASMs (or a combination of ASMs 
and SSMs) is elected to reduce risk, then the 
public authority must provide a Notice of 
Intent and then apply to FRA for approval of 
the quiet zone. The application must contain 
sufficient data and analysis to confirm that 
the proposed ASMs do indeed provide the 
necessary risk reduction. FRA will review the 
application and will issue a formal approval 
if it determines that risk is reduced to a level 
that is necessary in order to comply with the 
rule. Once FRA approval has been received 
and the safety measures fully implemented, 
the public authority would then provide a 
Notice of Quiet Zone Establishment and the 
quiet zone may be implemented. The use of 
non-engineering ASMs will require 
continued monitoring and analysis 
throughout the existence of the quiet zone to 
ensure that risk continues to be reduced. 

3. Calculating Risk Reduction—The 
following should be noted when calculating 
risk reductions in association with the 
establishment of a quiet zone. This 
information pertains to both New Quiet 
Zones and Pre-Rule Quiet Zones and to the 
Public Authority Designation and Public 
Authority Application to FRA methods. 

Crossing closures: If any public crossing 
within the quiet zone is proposed to be 
closed, include that crossing when 
calculating the Risk Index with Horns. The 
effectiveness of a closure is 1.0. However, be 
sure to increase the traffic counts at other 
crossings within the quiet zone and 
recalculate the risk indices for those 
crossings that will handle the traffic diverted 
from the closed crossing. It should be noted 
that crossing closures that are already in 
existence are not considered in the risk 
calculations. 

Example: A proposed New Quiet Zone 
contains four crossings: A, B, C and D streets. 
A, B and D streets are equipped with flashing 
lights and gates. C Street is a passive 
crossbuck crossing with a traffic count of 400 
vehicles per day. It is decided that C Street 
will be closed as part of the project. Compute 
the risk indices for all four streets. The 

calculation for C Street will utilize flashing 
lights and gates as the warning device. 
Calculate the Crossing Corridor Risk Index by 
averaging the risk indices for all four of the 
crossings. This value will also be the Risk 
Index with Horns since train horns are 
currently being sounded. To calculate the 
Quiet Zone Risk Index, first re-calculate the 
risk indices for B and D streets by increasing 
the traffic count for each crossing by 200. 
(Assume for this example that the public 
authority decided that the traffic from C 
Street would be equally divided between B 
and D streets.) Increase the risk indices for 
A, B and D streets by 66.8% and divide the 
sum of the three remaining crossings by four. 
This is the initial Quiet Zone Risk Index and 
accounts for the risk reduction caused by 
closing C Street. 

Grade Separation: Grade separated 
crossings that were in existence before the 
creation of a quiet zone are not included in 
any of the calculations. However, any public 
crossings within the quiet zone that are 
proposed to be treated by grade separation 
should be treated in the same manner as 
crossing closures. Highway traffic that may 
be diverted from other crossings within the 
quiet zone to the new grade separated 
crossing should be considered when 
computing the Quiet Zone Risk Index. 

Example: A proposed New Quiet Zone 
contains four crossings: A, B, C and D streets. 
All streets are equipped with flashing lights 
and gates. C Street is a busy crossing with a 
traffic count of 25,000 vehicles per day. It is 
decided that C Street will be grade separated 
as part of the project and the existing at-grade 
crossing closed. Compute the risk indices for 
all four streets. Calculate the Crossing 
Corridor Risk Index, which will also be the 
Risk Index with Horns, by averaging the risk 
indices for all four of the crossings. To 
calculate the Quiet Zone Risk Index, first re- 
calculate the risk indices for B and D streets 
by decreasing the traffic count for each 
crossing by 1,200. (The public authority 
decided that 2,400 motorists will decide to 
use the grade separation at C Street in order 
to avoid possible delays caused by passing 
trains.) Increase the risk indices for A, B and 
D streets by 66.8% and divide the sum of the 
three remaining crossings by four. This is the 
initial Quiet Zone Risk Index and accounts 
for the risk reduction caused by the grade 
separation at C Street. 

Pre-Existing SSMs: Risk reduction credit 
may be taken by a public authority for a SSM 
that was previously implemented and is 
currently in place in the quiet zone. If an 
existing improvement meets the criteria for a 
SSM as provided in appendix A, the 
improvement is deemed a Pre-Existing SSM. 
Risk reduction credit is obtained by inflating 
the Risk Index With Horns to show what the 
risk would have been at the crossing if the 
pre-existing SSM had not been implemented. 
Crossing closures and grade separations that 
occurred prior to the implementation of the 
quiet zone are not Pre-Existing SSMs and do 
not receive any risk reduction credit. 

Example 1—A proposed New Quiet Zone 
has one crossing that is equipped with 
flashing lights and gates and has medians 100 
feet in length on both sides of the crossing. 
The medians conform to the requirements in 

appendix A and qualify as a Pre-Existing 
SSM. The risk index as calculated for the 
crossing is 10,000. To calculate the Risk 
Index With Horns for this crossing, you 
divide the risk index by difference between 
one and the effectiveness rate of the pre- 
existing SSM (10,000 ÷ (1–0.75) = 40,000). 
This value (40,000) would then be averaged 
in with the risk indices of the other crossings 
to determine the proposed quiet zone’s Risk 
Index With Horns. To calculate the Quiet 
Zone Risk Index, the original risk index is 
increased by 66.8% to account for the 
additional risk attributed to the absence of 
the train horn (10,000 × 1.668 = 16,680). This 
value (16,680) is then averaged into the risk 
indices of the other crossings that have also 
been increased by 66.8%. The resulting 
average is the Quiet Zone Risk Index. 

Example 2—A Pre-Rule Quiet Zone 
consisting of four crossings has one crossing 
that is equipped with flashing lights and 
gates and has medians 100 feet in length on 
both sides of the crossing. The medians 
conform to the requirements in appendix A 
and qualify as a Pre-Existing SSM. The risk 
index as calculated for the crossing is 20,000. 
To calculate the Risk Index With Horns for 
this crossing, first reduce the risk index by 
40 percent to reflect the risk reduction that 
would be achieved if train horns were 
routinely sounded (20,000 × 0.6 = 12,000). 
Next, divide the resulting risk index by 
difference between one and the effectiveness 
rate of the pre-existing SSM (12,000 ÷ (1 ¥ 

0.75) = 48,000). This value (48,000) would 
then be averaged with the adjusted risk 
indices of the other crossings to determine 
the pre-rule quiet zone’s Risk Index With 
Horns. To calculate the Quiet Zone Risk 
Index, the original risk index (20,000) is then 
averaged into the risk original indices of the 
other crossings. The resulting average is the 
Quiet Zone Risk Index. 

Pre-Existing Modified SSMs: Risk 
reduction credit may be taken by a public 
authority for a modified SSM that was 
previously implemented and is currently in 
place in the quiet zone. Modified SSMs are 
Alternative Safety Measures which must be 
approved by FRA. If an existing improvement 
is approved by FRA as a modified SSM as 
provided in appendix B, the improvement is 
deemed a Pre-Existing Modified SSM. Risk 
reduction credit is obtained by inflating the 
Risk Index With Horns to show what the risk 
would have been at the crossing if the pre- 
existing SSM had not been implemented. The 
effectiveness rate of the modified SSM will 
be determined by FRA. The public authority 
may provide information to FRA to be used 
in determining the effectiveness rate of the 
modified SSM. Once an effectiveness rate has 
been determined, follow the procedure 
previously discussed for Pre-Existing SSMs 
to determine the risk values that will be used 
in the quiet zone calculations. 

Wayside Horns: Crossings with wayside 
horn installations will be treated as a one for 
one substitute for the train horn and are not 
to be included when calculating the Crossing 
Corridor Risk Index, the Risk Index with 
Horns or the Quiet Zone Risk Index. 

Example—A proposed New Quiet Zone 
contains four crossings: A, B, C and D streets. 
All streets are equipped with flashing lights 
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and gates. It is decided that C Street will have 
a wayside horn installed. Compute the risk 
indices for A, B and D streets. Since C Street 
is being treated with a wayside horn, it is not 
included in the calculation of risk. Calculate 
the Crossing Corridor Risk Index by 
averaging the risk indices for A, B and D 
streets. This value is also the Risk Index with 
Horns. Increase the risk indices for A, B and 
D streets by 66.8% and average the results. 
This is the initial Quiet Zone Risk Index for 
the proposed quiet zone. 

C. Partial Quiet Zones 

A Partial Quiet Zone is a quiet zone in 
which locomotive horns are not routinely 
sounded at public crossings for a specified 
period of time each day. For example, a quiet 
zone during only the nighttime hours would 
be a partial quiet zone. Partial quiet zones 
may be either New or Pre-Rule and follow the 
same rules as 24 hour quiet zones. New 
Partial Quiet Zones must be in effect during 
the hours of 10 p.m. to 7 a.m. All New Partial 
Quiet Zones must comply with all of the 
requirements for New Quiet Zones. For 
example, all public grade crossings that are 
open during the time that horns are silenced 
must be equipped with flashing lights and 
gates that are equipped with constant 
warning time (where practical) and power 
out indicators. Risk is calculated in exactly 
the same manner as for New Quiet Zones. 
The Quiet Zone Risk Index is calculated for 
the entire 24-hour period, even though the 
train horn will only be silenced during the 
hours of 10 p.m. to 7 a.m. 

A Pre-Rule Partial Quiet Zone is a partial 
quiet zone at which train horns were not 
sounding as of October 9, 1996 and on 
December 18, 2003. All of the regulations 
that pertain to Pre-Rule Quiet Zones also 
pertain to Pre-Rule Partial Quiet Zones. The 
Quiet Zone Risk Index is calculated for the 
entire 24-hour period for Pre-Rule Partial 
Quiet Zones, even though train horns are 
only silenced during the nighttime hours. 
Pre-Rule Partial Quiet Zones may qualify for 
automatic approval in the same manner as 
Pre-Rule Quiet Zones with one exception. If 
the Quiet Zone Risk Index is less than twice 
the National Significant Risk Threshold, and 
there have been no relevant collisions during 
the time period when train horns are 
silenced, then the Pre-Rule Partial Quiet 
Zone is automatically qualified. In other 
words, a relevant collision that occurred 
during the period of time that train horns 
were sounded will not disqualify a Pre-Rule 
Partial Quiet Zone that has a Quiet Zone Risk 
Index that is less than twice the National 
Significant Risk Index. Pre-Rule Partial Quiet 
Zones must provide the notification as 
required in § 222.43 in order to keep train 
horns silenced. A Pre-Rule Partial Quiet Zone 
may be converted to a 24 hour New Quiet 
Zone by complying with all of the New Quiet 
Zone regulations. 

D. Intermediate Quiet Zones 

An Intermediate Quiet Zone is one where 
horn restrictions were in place after October 
9, 1996, but as of December 18, 2003 (the 
publication date of the Interim Final Rule). 
Intermediate Quiet Zones and Intermediate 
Partial Quiet Zones will be able to keep train 

horns silenced until June 24, 2006, provided 
notification is made per § 222.43. This will 
enable public authority to have additional 
time to make the improvement necessary to 
come into compliance with the rule. 
Intermediate Quiet Zones must conform to all 
the requirements for New Quiet Zones by 
June 24, 2006. Other than having the horn 
silenced for an additional year, Intermediate 
Quiet Zones are treated exactly like New 
Quiet Zones. 

Section II—New Quiet Zones 

FRA has established several approaches 
that may be taken in order to establish a New 
Quiet Zone under this rule. Please see the 
preceding discussions on ‘‘Qualifying 
Conditions’’ and ‘‘Risk Reduction Methods’’ 
to assist in the decision-making process on 
which approach to take. This following 
discussion provides the steps necessary to 
establish New Quiet Zones and includes both 
the Public Authority Designation and Public 
Authority Application to FRA methods. It 
must be remembered that in a New Quiet 
Zone all public crossings must be equipped 
with flashing lights and gates. The 
requirements are the same regardless of 
whether a 24-hour or partial quiet zone is 
being created. 

A. Requirements for Both Public Authority 
Designation and Public Authority 
Application 

The following steps are necessary when 
establishing a New Quiet Zone. This 
information pertains to both the Public 
Authority Designation and Public Authority 
Application to FRA methods. 

1. The public authority must provide a 
written Notice of Intent (§ 222.43(a)(1) and 
§ 222.43(b)) to the railroads that operate over 
the proposed quiet zone, the State agency 
responsible for highway and road safety and 
the State agency responsible for grade 
crossing safety. The purpose of this Notice of 
Intent is to provide an opportunity for the 
railroads and the State agencies to provide 
comments and recommendations to the 
public authority as it is planning the quiet 
zone. They will have 60 days to provide 
these comments to the public authority. The 
quiet zone cannot be created unless the 
Notice of Intent has been provided. FRA 
encourages public authorities to provide the 
required Notice of Intent early in the quiet 
zone development process. The railroads and 
State agencies can provide an expertise that 
very well may not be present within the 
public authority. FRA believes that it will be 
very useful to include these organizations in 
the planning process. For example, including 
railroads and State agencies in the 
inspections of the crossing will help ensure 
accurate Inventory information for the 
crossings. The railroad can provide 
information on whether the flashing lights 
and gates are equipped with constant 
warning time and power out indicators. 
Pedestrian crossings and private crossings 
with public access, industrial or commercial 
use that are within the quiet zone must have 
a diagnostic team review and be treated 
according to the team’s recommendations. 
Railroads and the State agency responsible 
for grade crossing safety must be invited to 

the diagnostic team review. Note: Please see 
Section IV for details on the requirements of 
a Notice of Intent. 

2. Determine all public, private and 
pedestrian at-grade crossings that will be 
included within the quiet zone. Also, 
determine any existing grade-separated 
crossings that fall within the quiet zone. Each 
crossing must be identified by the U.S. DOT 
Crossing Inventory number and street or 
highway name. If a crossing does not have a 
U.S. DOT Crossing Inventory number, then 
contact FRA’s Office of Safety (202–493– 
6299) for assistance. 

3. Ensure that the quiet zone will be at 
least one-half mile in length. (§ 222.35(a)(1)) 
If more than one New Quiet Zone or New 
Partial Quiet Zone will be created within a 
single political jurisdiction, ensure that each 
New Quiet Zone or New Partial Quiet Zone 
will be separated by at least one public 
highway-rail grade crossing. 
(§ 222.35(a)(1)(iii)) 

4. A complete and accurate Grade Crossing 
Inventory Form must be on file with FRA for 
all crossings (public, private and pedestrian) 
within the quiet zone. An inspection of each 
crossing in the proposed quiet zone should 
be performed and the Grade Crossing 
Inventory Forms updated, as necessary, to 
reflect the current conditions at each 
crossing. 

5. Every public crossing within the quiet 
zone must be equipped with active warning 
devices comprising both flashing lights and 
gates. The warning devices must be equipped 
with power out indicators. Constant warning 
time circuitry is also required unless existing 
conditions would prevent the proper 
operation of the constant warning time 
circuitry. FRA recommends that these 
automatic warning devices also be equipped 
with at least one bell to provide an audible 
warning to pedestrians. If the warning 
devices are already equipped with a bell (or 
bells), the bells may not be removed or 
deactivated. The plans for the quiet zone may 
be made assuming that flashing lights and 
gates are at all public crossings; however the 
quiet zone may not be implemented until all 
public crossings are actually equipped with 
the flashing lights and gates. (§§ 222.35(b)(1) 
and 222.35(b)(2)) 

6. Private crossings must have cross-bucks 
and ‘‘STOP’’ signs on both approaches to the 
crossing. Private crossings with public 
access, industrial or commercial use must 
have a diagnostic team review and be treated 
according to the team’s recommendations. 
The public authority must invite the State 
agency responsible for grade crossing safety 
and all affected railroads to participate in the 
diagnostic review. (§§ 222.25(b) and (c)) 

7. Each highway approach to every public 
and private crossing must have an advance 
warning sign (in accordance with the 
MUTCD) that advises motorists that train 
horns are not sounded at the crossing, unless 
the public or private crossing is equipped 
with a wayside horn. (§ 222.35(c)) 

8. Each pedestrian crossing must be 
reviewed by a diagnostic team and equipped 
or treated in accordance with the 
recommendation of the diagnostic team. The 
public authority must invite the State agency 
responsible for grade crossing safety and all 
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affected railroads to participate in the 
diagnostic review. At a minimum, each 
approach to every pedestrian crossing must 
be equipped with a sign that conforms to the 
MUTCD and advises pedestrians that train 
horns are not sounded at the crossing. 
(§ 222.27) 

B. New Quiet Zones—Public Authority 
Designation 

Once again it should be remembered that 
all public crossings must be equipped with 
automatic warning devices consisting of 
flashing lights and gates in accordance with 
§ 222.35(b). In addition, one of the following 
conditions must be met in order for a public 
authority to designate a new quiet zone 
without FRA approval: 

a. One or more SSMs as identified in 
appendix A are installed at each public 
crossing in the quiet zone (§ 222.39(a)(1)); or 

b. The Quiet Zone Risk Index is equal to, 
or less than, the Nationwide Significant Risk 
Threshold without SSMs installed at any 
crossings in the quiet zone (§ 222.39(a)(2)(i)); 
or 

c. SSMs are installed at selected crossings, 
resulting in the Quiet Zone Risk Index being 
reduced to a level equal to, or less than, the 
Nationwide Significant Risk Threshold 
(§ 222.39(a)(2)(ii)); or 

d. SSMs are installed at selected crossings, 
resulting in the Quiet Zone Risk Index being 
reduced to a level of risk that would exist if 
the horn were sounded at every crossing in 
the quiet zone (i.e., the Risk Index with 
Horns) (§ 222.39(a)(3)). 

Steps necessary to establish a New Quiet 
Zone using the Public Authority Application 
to FRA method: 

1. If one or more SSMs as identified in 
appendix A are installed at each public 
crossing in the quiet zone, the requirements 
for a public authority designation quiet zone 
will have been met. It is not necessary for the 
same SSM to be used at each crossing. 
However, before any improvements are 
implemented, the public authority must 
provide a Notice of Intent, which will trigger 
a 60-day comment period. During the 60-day 
comment period, railroads operating within 
the proposed quiet zone and State agencies 
responsible for grade crossing, highway and 
road safety may submit comments on the 
proposed quiet zone improvements to the 
public authority. Once the necessary 
improvements have been installed, Notice of 
Quiet Zone Establishment shall be provided 
and the quiet zone implemented in 
accordance with the rule. If SSMs are not 
installed at each public crossing, proceed on 
to Step 2 and use the risk reduction method. 

2. To begin, calculate the risk index for 
each public crossing within the quiet zone 
(See appendix D. FRA’s web-based Quiet 
Zone Calculator may be used to do this 
calculation). If flashing lights and gates have 
to be installed at any public crossings, 
calculate the risk indices for such crossings 
as if lights and gates were installed. (Note: 
Flashing lights and gates must be installed 
prior to initiation of the quiet zone.) If the 
Inventory record does not reflect the actual 
conditions at the crossing, be sure to use the 
conditions that currently exist when 
calculating the risk index. Note: Private 

crossings and pedestrian crossings are not 
included when computing the risk for the 
proposed quiet zone. 

3. The Crossing Corridor Risk Index is then 
calculated by averaging the risk index for 
each public crossing within the proposed 
quiet zone. Since train horns are routinely 
being sounded for crossings in the proposed 
quiet zone, this value is also the Risk Index 
with Horns. 

4. In order to calculate the initial Quiet 
Zone Risk Index, first adjust the risk index 
at each public crossing to account for the 
increased risk due to the absence of the train 
horn. The absence of the horn is reflected by 
an increased risk index of 66.8% at gated 
crossings. The initial Quiet Zone Risk Index 
is then calculated by averaging the increased 
risk index for each public crossing within the 
proposed quiet zone. At this point the Quiet 
Zone Risk Index will equal the Risk Index 
with Horns multiplied by 1.668. 

5. Compare the Quiet Zone Risk Index to 
the Nationwide Significant Risk Threshold. If 
the Quiet Zone Risk Index is equal to, or less 
than, the Nationwide Significant Risk 
Threshold, then the public authority may 
decide to designate a quiet zone and provide 
the Notice of Intent, followed by the Notice 
of Quiet Zone Establishment. With this 
approach, FRA will annually recalculate the 
Nationwide Significant Risk Threshold and 
the Quiet Zone Risk Index. If the Quiet Zone 
Risk Index for the quiet zone rises above the 
Nationwide Significant Risk Threshold, FRA 
will notify the Public Authority so that 
appropriate measures can be taken. (See 
§ 222.51(a)). 

6. If the Quiet Zone Risk Index is greater 
than the Nationwide Significant Risk 
Threshold, then select an appropriate SSM 
for a crossing. Reduce the inflated risk index 
calculated in Step 4 for that crossing by the 
effectiveness rate of the chosen SSM. (See 
appendix A for the effectiveness rates for the 
various SSMs). Recalculate the Quiet Zone 
Risk Index by averaging the revised inflated 
risk index with the inflated risk indices for 
the other public crossings. If this new Quiet 
Zone Risk Index is equal to, or less than, the 
Nationwide Significant Risk Threshold, the 
quiet zone would qualify for public authority 
designation. If the Quiet Zone Risk Index is 
still higher than the Nationwide Significant 
Risk Threshold, treat another public crossing 
with an appropriate SSM and repeat the 
process until the Quiet Zone Risk Index is 
equal to, or less than, the Nationwide 
Significant Risk Threshold. Once this result 
is obtained, the quiet zone will qualify for 
establishment by public authority 
designation. Early in the quiet zone 
development process, a Notice of Intent 
should be provided by the public authority, 
which will trigger a 60-day comment period. 
During this 60-day comment period, railroads 
operating within the proposed quiet zone and 
State agencies responsible for grade crossing, 
highway and road safety may provide 
comments on the proposed quiet zone 
improvements described in the Notice of 
Intent. Once all the necessary safety 
improvements have been implemented, 
Notice of Quiet Zone Establishment must be 
provided. With this approach, FRA will 
annually recalculate the Nationwide 

Significant Risk Threshold and the Quiet 
Zone Risk Index. If the Quiet Zone Risk 
Index for the quiet zone rises above the 
Nationwide Significant Risk Threshold, FRA 
will notify the public authority so that 
appropriate measures can be taken. (See 
§ 222.51(a)). 

7. If the public authority wishes to reduce 
the risk of the quiet zone to the level of risk 
that would exist if the horn were sounded at 
every crossing within the quiet zone, the 
public authority should calculate the initial 
Quiet Zone Risk Index as in Step 4. The 
objective is to now reduce the Quiet Zone 
Risk Index to the level of the Risk Index with 
Horns by adding SSMs at the crossings. The 
difference between the Quiet Zone Risk 
Index and the Risk Index with Horns is the 
amount of risk that will have to be reduced 
in order to fully compensate for lack of the 
train horn. The use of the Quiet Zone 
Calculator will aid in determining which 
SSMs may be used to reduce the risk 
sufficiently. Follow the procedure stated in 
Step 6, except that the Quiet Zone Risk Index 
must be equal to, or less than, the Risk Index 
with Horns instead of the Nationwide 
Significant Risk Threshold. Once this risk 
level is attained, the quiet zone will qualify 
for establishment by public authority 
designation. Early in the quiet zone 
development process, a Notice of Intent 
should be provided by the public authority, 
which will trigger a 60-day comment period. 
During this 60-day comment period, railroads 
operating within the proposed quiet zone and 
State agencies responsible for grade crossing, 
highway and road safety may provide 
comments on the proposed quiet zone 
improvements described in the Notice of 
Intent. Once all the necessary safety 
improvements have been implemented, 
Notice of Quiet Zone Establishment must be 
provided. One important distinction with 
this option is that the public authority will 
never need to be concerned with the 
Nationwide Significant Risk Threshold or the 
Quiet Zone Risk Index. The rule’s intent is 
to make the quiet zone as safe as if the train 
horns were sounding. If this is accomplished, 
the public authority may designate the 
crossings as a quiet zone and need not be 
concerned with possible fluctuations in the 
Nationwide Significant Risk Threshold or 
annual risk reviews. 

C. New Quiet Zones—Public Authority 
Application to FRA 

A public authority must apply to FRA for 
approval of a quiet zone under three 
conditions. First, if any of the SSMs selected 
for the quiet zone do not fully conform to the 
design standards set forth in appendix A. 
These are referred to as modified SSMs in 
appendix B. Second, when programmed law 
enforcement, public education and 
awareness programs, or photo enforcement is 
used to reduce risk in the quiet zone, these 
are referred to as non-engineering ASMs in 
appendix B. It should be remembered that 
non-engineering ASMs will require periodic 
monitoring as long as the quiet zone is in 
existence. Third, when engineering ASMs are 
used to reduce risk. Please see appendix B for 
detailed explanations of ASMs and the 
periodic monitoring of non-engineering 
ASMs. 
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The public authority is strongly 
encouraged to submit the application to FRA 
for review and comment before the appendix 
B treatments are initiated. This will enable 
FRA to provide comments on the proposed 
ASMs to help guide the application process. 
If non-engineering ASMs or engineering 
ASMs are proposed, the public authority also 
may wish to confirm with FRA that the 
methodology it plans to use to determine the 
effectiveness rates of the proposed ASMs is 
appropriate. A quiet zone that utilizes a 
combination of SSMs from appendix A and 
ASMs from appendix B must make a Public 
Authority Application to FRA. A complete 
and thoroughly documented application will 
help to expedite the approval process. 

The following discussion is meant to 
provide guidance on the steps necessary to 
establish a new quiet zone using the Public 
Authority Application to FRA method. Once 
again it should be remembered that all public 
crossings must be equipped with automatic 
warning devices consisting of flashing lights 
and gates in accordance with § 222.35(b). 

1. Gather the information previously 
mentioned in the section on ‘‘Requirements 
for both Public Authority Designation and 
Public Authority Application.’’ 

2. Calculate the risk index for each public 
crossing as directed in Step 2—Public 
Authority Designation. 

3. Calculate the Crossing Corridor Risk 
Index, which is also the Risk Index with 
Horns, as directed in Step 3—Public 
Authority Designation. 

4. Calculate the initial Quiet Zone Risk 
Index as directed in Step 4—Public Authority 
Designation. 

5. Begin to reduce the Quiet Zone Risk 
Index through the use of ASMs and SSMs. 
Follow the procedure provided in Step 6— 
Public Authority Designation until the Quiet 
Zone Risk Index has been reduced to equal 
to, or less than, either the Nationwide 
Significant Risk Threshold or the Risk Index 
with Horns. (Remember that the public 
authority may choose which level of risk 
reduction is the most appropriate for its 
community.) Effectiveness rates for ASMs 
should be provided as follows: 

a. Modified SSMs—Estimates of 
effectiveness for modified SSMs may be 
based upon adjustments from the 
effectiveness rates provided in appendix A or 
from actual field data derived from the 
crossing sites. The application must provide 
an estimated effectiveness rate and the 
rationale for the estimate. 

b. Non-engineering ASMs—Effectiveness 
rates are to be calculated in accordance with 
the provisions of appendix B, paragraph II B. 

c. Engineering ASMs—Effectiveness rates 
are to be calculated in accordance with the 
provisions of appendix B, paragraph III B. 

6. Once it has been determined through 
analysis that the Quiet Zone Risk Index will 
be reduced to a level equal to, or less than, 
either the Nationwide Significant Risk 
Threshold or the Risk Index with Horns, the 
public authority must provide a Notice of 
Intent. The mailing of the Notice of Intent 
will trigger a 60-day comment period, during 
which railroads operating within the 
proposed quiet zone and State agencies 
responsible for grade crossing, highway and 

road safety may provide comments on the 
proposed quiet zone improvements. After 
reviewing any comments received, the public 
authority may make application to FRA for 
a quiet zone under § 222.39(b). FRA will 
review the application to determine the 
appropriateness of the proposed effectiveness 
rates, and whether or not the proposed 
application demonstrates that the quiet zone 
meets the requirements of the rule. When 
submitting the application to FRA for 
approval, the application must contain the 
following (§ 222.39(b)(1)): 

a. Sufficient detail concerning the present 
safety measures at all crossings within the 
proposed quiet zone. This includes current 
and accurate crossing inventory forms for 
each public, private, and pedestrian grade 
crossing. 

b. Detailed information on the safety 
improvements that are proposed to be 
implemented at public, private and 
pedestrian grade crossings within the 
proposed quiet zone. 

c. Membership and recommendations of 
the diagnostic team (if any) that reviewed the 
proposed quiet zone. 

d. Statement of efforts taken to address 
comments submitted by affected railroads, 
the State agency responsible for grade 
crossing safety, and the State agency 
responsible for highway and road safety, 
including a list of any objections raised by 
the railroads or State agencies. 

e. A commitment to implement the 
proposed safety measures. 

f. Demonstrate through data and analysis 
that the proposed measures will reduce the 
Quiet Zone Risk Index to a level equal to, or 
less than, either the Nationwide Significant 
Risk Threshold or the Risk Index with Horns. 

g. A copy of the application must be 
provided to: All railroads operating over the 
public highway-rail grade crossings within 
the quiet zone; the highway or traffic control 
or law enforcement authority having 
jurisdiction over vehicular traffic at grade 
crossings within the quiet zone; the 
landowner having control over any private 
crossings within the quiet zone; the State 
agency responsible for highway and road 
safety; the State agency responsible for grade 
crossing safety; and the Associate 
Administrator. (§ 222.39(b)(3)) 

7. Upon receiving written approval from 
FRA of the quiet zone application, the public 
authority may then provide the Notice of 
Quiet Zone Establishment and implement the 
quiet zone. If the quiet zone is qualified by 
reducing the Quiet Zone Risk Index to a level 
at, or below, the Nationwide Significant Risk 
Threshold, FRA will annually recalculate the 
Nationwide Significant Risk Threshold and 
the Quiet Zone Risk Index. If the Quiet Zone 
Risk Index for the quiet zone rises above the 
Nationwide Significant Risk Threshold, FRA 
will notify the public authority so that 
appropriate measures can be taken. (See 
§ 222.51(a)) 

Note: The provisions stated above for 
crossing closures, grade separations, wayside 
horns, pre-existing SSMs and pre-existing 
modified SSMs apply for Public Authority 
Application to FRA as well. 

Section III—Pre-Rule Quiet Zones 
Pre-Rule Quiet Zones are treated slightly 

differently from New Quiet Zones in the rule. 
This is a reflection of the statutory 
requirement to ‘‘take into account the interest 
of communities that have in effect 
restrictions on the sounding of a locomotive 
horn at highway-rail grade crossings. * * *’’ 
(49 U.S.C. 20153(i)) It also recognizes the 
historical experience of train horns not being 
sounded at Pre-Rule Quiet Zones. 

Overview 

Pre-Rule Quiet Zones that are not 
established by automatic approval (see 
discussion that follows) must meet the same 
requirements as New Quiet Zones as 
provided in § 222.39. In other words, risk 
must be reduced through the use of SSMs or 
ASMs so that the Quiet Zone Risk Index for 
the quiet zone has been reduced to either the 
risk level which would exist if locomotive 
horns sounded at all crossings in the quiet 
zone (i.e. the Risk Index with Horns) or to a 
risk level equal to, or less than, the 
Nationwide Significant Risk Threshold. 
There are four differences in the 
requirements between Pre-Rule Quiet Zones 
and New Quiet Zones that must be noted. 

(1) First, since train horns have not been 
routinely sounded in the Pre-Rule Quiet 
Zone, it is not necessary to increase the risk 
indices of the public crossings to reflect the 
additional risk caused by the lack of a train 
horn. Since the train horn has already been 
silenced, the added risk caused by the lack 
of a horn is reflected in the actual collision 
history at the crossings. Collision history is 
an important part in the calculation of the 
severity risk indices. In other words, the 
Quiet Zone Risk Index is calculated by 
averaging the existing risk index for each 
public crossing without the need to increase 
the risk index by 66.8%. For Pre-Rule Quiet 
Zones, the Crossing Corridor Risk Index and 
the initial Quiet Zone Risk Index have the 
same value. 

(2) Second, since train horns have been 
silenced at the crossings, it will be necessary 
to mathematically determine what the risk 
level would have been at the crossings if 
train horns had been routinely sounded. 
These revised risk levels then will be used 
to calculate the Risk Index with Horns. This 
calculation is necessary to determine how 
much risk must be eliminated in order to 
compensate for the lack of the train horn. 
This will allow the public authority to have 
the choice to reduce the risk to at least the 
level of the Nationwide Significant Risk 
Threshold or to fully compensate for the lack 
of the train horn. 

To calculate the Risk Index with Horns, the 
first step is to divide the existing severity risk 
index for each crossing by the appropriate 
value as shown in Table 1. This process 
eliminates the risk that was caused by the 
absence of train horns. The table takes into 
account that the train horn has been found 
to produce different levels of effectiveness in 
preventing collisions depending on the type 
of warning device at the crossing. (Note: 
FRA’s web-based Quiet Zone Calculator will 
perform this computation automatically for 
Pre-Rule Quiet Zones.) The Risk Index with 
Horns is the average of the revised risk 
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indices. The difference between the 
calculated Risk Index with Horns and the 
Quiet Zone Risk Index is the amount of risk 
that would have to be reduced in order to 
fully compensate for the lack of train horns. 

TABLE 1.—RISK INDEX DIVISOR 
VALUES 

Passive Flashing 
lights 

Lights 
& gates 

U.S ........ 1.749 1.309 1.668 

(3) The third difference is that credit is 
given for the risk reduction that is brought 
about through the upgrading of the warning 
devices at public crossings (§ 222.35(b)(3)). 
For New Quiet Zones, all crossings must be 
equipped with automatic warning devices 
consisting of flashing lights and gates. 
Crossings without gates must have gates 
installed. The severity risk index for that 
crossing is then calculated to establish the 
risk index that is used in the Risk Index with 
Horns. The Risk Index with Horns is then 
increased by 66.8% to adjust for the lack of 
the train horn. The adjusted figure is the 
initial Quiet Zone Risk Index. There is no 
credit received for the risk reduction that is 
attributable to warning device upgrades in 
New Quiet Zones. 

For Pre-Rule Quiet Zones, the Risk Index 
with Horns is calculated from the initial risk 
indices which use the warning devices that 
are currently installed. If a public authority 
elects to upgrade an existing warning device 
as part of its quiet zone plan, the accident 
prediction value for that crossing will be re- 
calculated based on the upgraded warning 
device. (Once again, FRA’s web-based Quiet 
Zone Calculator can do the actual 
computation.) The new accident prediction 
value is then used in the severity risk index 
formula to determine the risk index for the 
crossing. This adjusted risk index is then 
used to compute the new Quiet Zone Risk 
Index. This computation allows the risk 
reduction attributed to the warning device 
upgrades to be used in establishing a quiet 
zone. 

(4) The fourth difference is that Pre-Rule 
Quiet Zones have different minimum 
requirements under § 222.35. A Pre-Rule 
Quiet Zone may be less than one-half mile in 
length if that was its length as of October 9, 
1996 (§ 222.35(a)(2)). A Pre-Rule Quiet Zone 
does not have to have automatic warning 
devices consisting of flashing lights and gates 
at every public crossing (§ 222.35(b)(3)). The 
existing crossing safety warning systems in 
place as of December 18, 2003 may be 
retained but cannot be downgraded. It also is 
not necessary for the automatic warning 
devices to be equipped with constant 
warning time devices or power out 
indicators; however, when the warning 
devices are upgraded, constant warning time 
and power out indicators will be required if 
reasonably practical (§ 222.35(b)(3)). Advance 
warning signs that notify the motorist that 
train horns are not sounded do not have to 
be installed on each approach to public, 
private, and pedestrian grade crossings 
within the quiet zone until June 24, 2008. 
(§§ 222.27(d) and 222.35(c)) Similarly, STOP 

signs and crossbucks do not have to be 
installed on each approach to private 
crossings within the quiet zone until June 24, 
2008. (§ 222.25(c)). 

A. Requirements for Both Public Authority 
Designation and Public Authority 
Application—Pre-Rule Quiet Zones 

The following is necessary when 
establishing a Pre-Rule Quiet Zone. This 
information pertains to Automatic Approval, 
the Public Authority Designation and Public 
Authority Application to FRA methods. 

1. Determine all public, private and 
pedestrian at-grade crossings that will be 
included within the quiet zone. Also 
determine any existing grade separated 
crossings that fall within the quiet zone. Each 
crossing must be identified by the U.S. DOT 
Crossing Inventory number and street name. 
If a crossing does not have a U.S. DOT 
crossing number, then contact FRA for 
assistance. 

2. Document the length of the quiet zone. 
It is not necessary that the quiet zone be at 
least one-half mile in length. Pre-Rule Quiet 
Zones may be shorter than one-half mile. 
However, the addition of a new crossing that 
is not a part of an existing Pre-Rule Quiet 
Zone to a quiet zone nullifies its pre-rule 
status, and the resulting New Quiet Zone 
must be at least one-half mile. The deletion 
of a crossing from a Pre-Rule Quiet Zone 
(except through closure or grade separation) 
must result in a quiet zone that is at least 
one-half mile in length. It is the intent of the 
rule to allow adjacent Pre-Rule Quiet Zones 
to be combined into one large pre-rule quiet 
zone if the respective public authorities 
desire to do so. (§ 222.35(a)(2)) 

3. A complete and accurate Grade Crossing 
Inventory Form must be on file with FRA for 
all crossings (public, private and pedestrian) 
within the quiet zone. An inspection of each 
crossing in the proposed quiet zone should 
be performed and the Grade Crossing 
Inventory Forms updated, as necessary, to 
reflect the current conditions at each 
crossing. 

4. Pre-Rule Quiet Zones must retain, and 
may upgrade, the existing grade crossing 
safety warning systems. Unlike New Quiet 
Zones, it is not necessary that every public 
crossing within a Pre-Rule Quiet Zone be 
equipped with active warning devices 
comprising both flashing lights and gates. 
Existing warning devices need not be 
equipped with power out indicators and 
constant warning time circuitry. If warning 
devices are upgraded to flashing lights, or 
flashing lights and gates, the upgraded 
equipment must include, as is required for 
New Quiet Zones, power out indicators and 
constant warning time devices (if reasonably 
practical). (§ 222.35(b)(3)) 

5. By June 24, 2008, private crossings must 
have cross-bucks and ‘‘STOP’’ signs on both 
approaches to the crossing. (§ 222.25(c)) 

6. By June 24, 2008, each approach to a 
public, private, and pedestrian crossing must 
be equipped with an advance warning sign 
that conforms to the MUTCD and advises 
pedestrians and motorists that train horns are 
not sounded at the crossing. (§§ 222.27(d), 
222.35(c)) 

7. It will be necessary for the public 
authority to provide a Notice of Quiet Zone 

Continuation in order to prevent the 
resumption of locomotive horn sounding 
when the rule becomes effective. A detailed 
discussion of the requirements of § 222.43(c) 
is provided in Section IV of this appendix. 
The Notice of Quiet Zone Continuation must 
be provided to the appropriate parties by all 
Pre-Rule Quiet Zones that have not 
established quiet zones by automatic 
approval. This should be done no later than 
June 3, 2005 to ensure that train horns will 
not start being sounded on June 24, 2005. A 
Pre-Rule Quiet Zone may provide a Notice of 
Quiet Zone Continuation before it has 
determined whether or not it qualifies for 
automatic approval. Once it has been 
determined that the Pre-Rule Quiet Zone will 
be established by automatic approval, the 
Public Authority must provide the Notice of 
Quiet Zone Establishment. This must be 
accomplished no later than December 24, 
2005. If the Pre-Rule Quiet Zone will not be 
established by automatic approval, the Notice 
of Quiet Zone Continuation will enable the 
train horns to be silenced until June 24, 2008. 
(Please refer to § 222.41(c) for more 
information.) 

B. Pre-Rule Quiet Zones—Automatic 
Approval 

In order for a Pre-Rule Quiet Zone to be 
established under this rule (§ 222.41(a)), one 
of the following conditions must be met: 

a. One or more SSMs as identified in 
appendix A are installed at each public 
crossing in the quiet zone; 

b. The Quiet Zone Risk Index is equal to, 
or less than, the Nationwide Significant Risk 
Threshold; 

c. The Quiet Zone Risk Index is above the 
Nationwide Significant Risk Threshold but 
less than twice the Nationwide Significant 
Risk Threshold and there have been no 
relevant collisions at any public grade 
crossing within the quiet zone for the 
preceding five years; or 

d. The Quiet Zone Risk Index is equal to, 
or less than, the Risk Index With Horns. 

Additionally, the Pre-Rule Quiet Zone 
must be in compliance with the minimum 
requirements for quiet zones (§ 222.35) and 
the notification requirements in § 222.43. 

The following discussion is meant to 
provide guidance on the steps necessary to 
determine if a Pre-Rule Quiet Zone qualifies 
for automatic approval. 

1. All of the items listed in Requirements 
for Both Public Authority Designation and 
Public Authority Application—Pre-Rule 
Quiet Zones previously mentioned are to be 
accomplished. Remember that a Pre-Rule 
Quiet Zone may be less than one-half mile in 
length if that was its length as of October 9, 
1996. Also, a Pre-Rule Quiet Zone does not 
have to have automatic warning devices 
consisting of flashing lights and gates at 
every public crossing. 

2. If one or more SSMs as identified in 
appendix A are installed at each public 
crossing in the quiet zone, the quiet zone 
qualifies and the public authority may 
provide the Notice of Quiet Zone 
Establishment. If the Pre-Rule Quiet Zone 
does not qualify by this step, proceed on to 
the next step. 

3. Calculate the risk index for each public 
crossing within the quiet zone (See appendix 
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D.) Be sure that the risk index is calculated 
using the formula appropriate for the type of 
warning device that is actually installed at 
the crossing. Unlike New Quiet Zones, it is 
not necessary to calculate the risk index 
using flashing lights and gates as the warning 
device at every public crossing. (FRA’s web- 
based Quiet Zone Calculator may be used to 
simplify the calculation process). If the 
Inventory record does not reflect the actual 
conditions at the crossing, be sure to use the 
conditions that currently exist when 
calculating the risk index. 

4. The Quiet Zone Risk Index is then 
calculated by averaging the risk index for 
each public crossing within the proposed 
quiet zone. (Note: The initial Quiet Zone Risk 
Index and the Crossing Corridor Risk Index 
are the same for Pre-Rule Quiet Zones.) 

5. Compare the Quiet Zone Risk Index to 
the Nationwide Significant Risk Threshold. If 
the Quiet Zone Risk Index is equal to, or less 
than, the Nationwide Significant Risk 
Threshold, then the quiet zone qualifies, and 
the public authority may provide the Notice 
of Quiet Zone Establishment. With this 
approach, FRA will annually recalculate the 
Nationwide Significant Risk Threshold and 
the Quiet Zone Risk. If the Quiet Zone Risk 
Index for the quiet zone is found to be above 
the Nationwide Significant Risk Threshold, 
FRA will notify the public authority so that 
appropriate measures can be taken (See 
§ 222.51(b)). If the Pre-Rule Quiet Zone is not 
established by this step, proceed on to the 
next step. 

6. If the Quiet Zone Risk Index is above the 
Nationwide Significant Risk Threshold but 
less than twice the Nationwide Significant 
Risk Threshold and there have been no 
relevant collisions at any public grade 
crossing within the quiet zone for the 
preceding five years, then the quiet zone 
qualifies for automatic approval. However, in 
order to qualify on this basis, the public 
authority must provide a Notice of Quiet 
Zone Establishment by December 24, 2005. 
(Note: A relevant collision means a collision 
at a highway-rail grade crossing between a 
train and a motor vehicle, excluding the 
following: a collision resulting from an 
activation failure of an active grade crossing 
warning system; a collision in which there is 
no driver in the motor vehicle; or a collision 
where the highway vehicle struck the side of 
the train beyond the fourth locomotive unit 
or rail car.) With this approach, FRA will 
annually recalculate the Nationwide 
Significant Risk Threshold and the Quiet 
Zone Risk. If the Quiet Zone Risk Index for 
the quiet zone is above two times the 
Nationwide Significant Risk Threshold, or a 
relevant collision has occurred during the 
preceding year, FRA will notify the public 
authority so that appropriate measures can be 
taken (See § 222.51(b)). 

If the Pre-Rule Quiet Zone is not 
established by automatic approval, 
continuation of the quiet zone may require 
implementation of SSMs or ASMs to reduce 
the Quiet Zone Risk Index for the quiet zone 
to a risk level equal to, or below, either the 
risk level which would exist if locomotive 
horns sounded at all crossings in the quiet 
zone (i.e. the Risk Index with Horns) or the 
Nationwide Significant Risk Threshold. This 

is the same methodology used to create New 
Quiet Zones with the exception of the four 
differences previously noted. A review of the 
previous discussion on the two methods used 
to establish quiet zones may prove helpful in 
determining which would be the most 
beneficial to use for a particular Pre-Rule 
Quiet Zone. 

C. Pre-Rule Quiet Zones—Public Authority 
Designation 

The following discussion is meant to 
provide guidance on the steps necessary to 
establish a Pre-Rule Quiet Zone using the 
Public Authority Designation method. 

1. The public authority must provide a 
Notice of Intent (§§ 222.43(a)(1) and 
222.43(b)) to the railroads that operate within 
the proposed quiet zone, the State agency 
responsible for highway and road safety and 
the State agency responsible for grade 
crossing safety. This notice must be mailed 
by February 24, 2008, in order to continue 
existing locomotive horn restrictions beyond 
June 24, 2008 without interruption. The 
purpose of this Notice of Intent is to provide 
an opportunity for the railroads and the State 
agencies to provide comments and 
recommendations to the public authority as 
it is planning the quiet zone. They will have 
60 days to provide these comments to the 
public authority. The Notice of Intent must 
be provided, if new SSMs or ASMs will be 
implemented within the quiet zone. FRA 
encourages public authorities to provide the 
required Notice of Intent early in the quiet 
zone development process. The railroads and 
State agencies can provide an expertise that 
very well may not be present within the 
public authority. FRA believes that it will be 
very useful to include these organizations in 
the planning process. For example, including 
them in the inspections of the crossing will 
help ensure accurate Inventory information 
for the crossings. Note: Please see Section IV 
for details on the requirements of a Notice of 
Intent. 

2. All of the items listed in ‘‘Requirements 
for Both Public Authority Designation and 
Public Authority Application—Pre-Rule 
Quiet Zones’’ previously mentioned are to be 
accomplished. Remember that a Pre-Rule 
Quiet Zone may be less than one-half mile in 
length if that was its length as of October 9, 
1996. Also, a Pre-Rule Quiet Zone does not 
have to have automatic warning devices 
consisting of flashing lights and gates at 
every public crossing. 

3. Calculate the risk index for each public 
crossing within the quiet zone as in Step 3— 
Pre-Rule Quiet Zones—Automatic Approval. 

4. The Crossing Corridor Risk Index is then 
calculated by averaging the risk index for 
each public crossing within the proposed 
quiet zone. Since train horns are not being 
sounded for crossings, this value is actually 
the initial Quiet Zone Risk Index. 

5. Calculate Risk Index with Horns by the 
following: 

a. For each public crossing, divide the risk 
index that was calculated in Step 2 by the 
appropriate value in Table 1. This produces 
the risk index that would have existed had 
the train horn been sounded. 

b. Average these reduced risk indices 
together. The resulting average is the Risk 
Index with Horns. 

6. Begin to reduce the Quiet Zone Risk 
Index through the use of SSMs or by 
upgrading existing warning devices. Follow 
the procedure provided in Step 6—Public 
Authority Designation until the Quiet Zone 
Risk Index has been reduced to a level equal 
to, or less than, either the Nationwide 
Significant Risk Threshold or the Risk Index 
with Horns. A public authority may elect to 
upgrade an existing warning device as part of 
its Pre-Rule Quiet Zone plan. When 
upgrading a warning device, the accident 
prediction value for that crossing must be re- 
calculated for the new warning device. 
Determine the new risk index for the 
upgraded crossing by using the new accident 
prediction value in the severity risk index 
formula. This new risk index is then used to 
compute the new Quiet Zone Risk Index. 
(Remember that FRA’s web-based Quiet Zone 
Calculator will be able to do the actual 
computations.) Once the Quiet Zone Risk 
Index has been reduced to a level equal to, 
or less than, either the Nationwide 
Significant Risk Threshold or the Risk Index 
with Horns, the quiet zone may be 
established by the Public Authority 
Designation method, and the public authority 
may provide the Notice of Quiet Zone 
Establishment once all the necessary 
improvements have been installed. If the 
quiet zone is established by reducing the 
Quiet Zone Risk Index to a risk level equal 
to, or less than, the Nationwide Significant 
Risk Threshold, FRA will annually 
recalculate the Nationwide Significant Risk 
Threshold and the Quiet Zone Risk Index. If 
the Quiet Zone Risk Index for the quiet zone 
rises above the Nationwide Significant Risk 
Threshold, FRA will notify the public 
authority so that appropriate measures can be 
taken (See § 222.51(b)). 

7. If the Pre-Rule Quiet Zone will not be 
established before June 24, 2008, the public 
authority must file a detailed plan for quiet 
zone improvements with the Associate 
Administrator by June 24, 2008. By providing 
a Notice of Intent (see Step 1 above) and a 
detailed plan for quiet zone improvements, 
existing locomotive horn restrictions may 
continue until June 24, 2010. (If a 
comprehensive State-wide implementation 
plan and funding commitment are also 
provided and safety improvements are 
initiated within at least one Pre-Rule Quiet 
Zone or Pre-Rule Partial Quiet Zone, existing 
locomotive horn restrictions may continue 
until June 24, 2013.) (See § 222.41(c) for more 
information.) 

Note: The provisions stated above for 
crossing closures, grade separations, wayside 
horns, pre-existing SSMs and pre-existing 
modified SSMs apply for Public Authority 
Application to FRA as well. 

D. Pre-Rule Quiet Zones—Public Authority 
Application to FRA 

The following discussion is meant to 
provide guidance on the steps necessary to 
establish a Pre-Rule Quiet Zone using the 
Public Authority Application to FRA 
method. 

1. The public authority must provide a 
Notice of Intent (§§ 222.43(a)(1) and 
222.43(b)) to the railroads that operate within 
the proposed quiet zone, the State agency 
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responsible for highway and road safety and 
the State agency responsible for grade 
crossing safety. This notice must be mailed 
by February 24, 2008, in order to continue 
existing locomotive horn restrictions beyond 
June 24, 2008 without interruption. The 
purpose of this Notice of Intent is to provide 
an opportunity for the railroads and the State 
agencies to provide comments and 
recommendations to the public authority as 
it is planning the quiet zone. They will have 
60 days to provide these comments to the 
public authority. The Notice of Intent must 
be provided, if new SSMs or ASMs will be 
implemented within the quiet zone. FRA 
encourages public authorities to provide the 
required Notice of Intent early in the quiet 
zone development process. The railroads and 
State agencies can provide an expertise that 
very well may not be present within the 
public authority. FRA believes that it will be 
very useful to include these organizations in 
the planning process. For example, including 
them in the inspections of the crossing will 
help ensure accurate Inventory information 
for the crossings. Note: Please see Section IV 
for details on the requirements of a Notice of 
Detailed Plan. 

2. All of the items listed in ‘‘Requirements 
for both Public Authority Designation and 
Public Authority Application—Pre-Rule 
Quiet Zones’’ previously mentioned are to be 
accomplished. Remember that a Pre-Rule 
Quiet Zone may be less than one-half mile in 
length if that was its length as of October 9, 
1996. Also, a Pre-Rule Quiet Zone does not 
have to have automatic warning devices 
consisting of flashing lights and gates at 
every public crossing. 

3. Calculate the risk index for each public 
crossing within the quiet zone (See appendix 
D. FRA’s web-based Quiet Zone Calculator 
may be used to simplify the calculation 
process). If the Inventory record does not 
reflect the actual conditions at the crossing, 
be sure to use the conditions that currently 
exist when calculating the risk index. 

4. The Crossing Corridor Risk Index is then 
calculated by averaging the risk index for 
each public crossing within the proposed 
quiet zone. Since train horns are not being 
sounded for crossings, this value is actually 
the initial Quiet Zone Risk Index. 

5. Calculate Risk Index with Horns by the 
following: 

a. For each public crossing, divide its risk 
index that was calculated in Step 2 by the 
appropriate value in Table 1. This produces 
the risk index that would have existed had 
the train horn been sounded. 

b. Average these reduced risk indices 
together. The resulting average is the Risk 
Index with Horns. 

6. Begin to reduce the Quiet Zone Risk 
Index through the use of ASMs and/or SSMs. 
Follow the procedure provided in Step 6— 
New Quiet Zones Public Authority 
Designation—until the Quiet Zone Risk Index 
has been reduced to a level equal to, or less 
than, either the Nationwide Significant Risk 
Threshold or the Risk Index with Horns. A 
public authority may elect to upgrade an 
existing warning device as part of its Pre- 
Rule Quiet Zone plan. When upgrading a 
warning device, the accident prediction 
value for that crossing must be re-calculated 

for the new warning device. Determine the 
new risk index for the upgraded crossing by 
using the new accident prediction value in 
the severity risk index formula. (Remember 
that FRA’s web-based quiet zone risk 
calculator will be able to do the actual 
computations.) This new risk index is then 
used to compute the new Quiet Zone Risk 
Index. Effectiveness rates for ASMs should be 
provided as follows: 

a. Modified SSMs—Estimates of 
effectiveness for modified SSMs may be 
based upon adjustments from the benchmark 
levels provided in appendix A or from actual 
field data derived from the crossing sites. The 
application must provide an estimated 
effectiveness rate and the rationale for the 
estimate. 

b. Non-engineering ASMs—Effectiveness 
rates are to be calculated in accordance with 
the provisions of appendix B, section II B. 

c. Engineering ASMs—Effectiveness rates 
are to be calculated in accordance with the 
provisions of appendix B, section III B. 

7. Once it has been determined through 
analysis that the Quiet Zone Risk Index will 
be reduced to a level equal to, or less than, 
either the Nationwide Significant Risk 
Threshold or the Risk Index with Horns, the 
public authority may make application to 
FRA for a quiet zone under § 222.39(b). FRA 
will review the application to determine the 
appropriateness of the proposed effectiveness 
rates, and whether or not the proposed 
application demonstrates that the quiet zone 
meets the requirements of the rule. When 
submitting the application to FRA for 
approval, it should be remembered that the 
application must contain the following 
(§ 222.39(b)(1)): 

a. Sufficient detail concerning the present 
safety measures at all crossings within the 
proposed quiet zone to enable the Associate 
Administrator to evaluate their effectiveness. 
This includes current and accurate crossing 
Inventory forms for each public, private and 
pedestrian grade crossing. 

b. Detailed information on the safety 
improvements, including upgraded warning 
devices that are proposed to be implemented 
at public, private, and pedestrian grade 
crossings within the proposed quiet zone. 

c. Membership and recommendations of 
the diagnostic team (if any) that reviewed the 
proposed quiet zone. 

d. Statement of efforts taken to address 
comments submitted by affected railroads, 
the State agency responsible for grade 
crossing safety, and the State agency 
responsible for highway and road safety, 
including a list of any objections raised by 
the railroads or State agencies. 

e. A commitment to implement the 
proposed safety measures. 

f. Demonstrate through data and analysis 
that the proposed measures will reduce the 
Quiet Zone Risk Index to a level at, or below, 
either the Nationwide Significant Risk 
Threshold or the Risk Index with Horns. 

g. A copy of the application must be 
provided to all railroads operating over the 
public highway-rail grade crossings within 
the quiet zone; the highway or traffic control 
or law enforcement authority having 
jurisdiction over vehicular traffic at grade 
crossings within the quiet zone; the 

landowner having control over any private 
crossings within the quiet zone; the State 
agency responsible for highway and road 
safety; the State agency responsible for grade 
crossing safety; and the Associate 
Administrator. (§ 222.39(b)(3)) 

8. Upon receiving written approval from 
FRA of the quiet zone application, the public 
authority may then provide the Notice of 
Quiet Zone Establishment and implement the 
quiet zone. If the quiet zone is established by 
reducing the Quiet Zone Risk Index to a level 
equal to, or less than, the Nationwide 
Significant Risk Threshold, FRA will 
annually recalculate the Nationwide 
Significant Risk Threshold and the Quiet 
Zone Risk. If the Quiet Zone Risk Index for 
the quiet zone is above the Nationwide 
Significant Risk Threshold, FRA will notify 
the public authority so that appropriate 
measures can be taken (See § 222.51(b)). 

Note: The provisions stated above for 
crossing closures, grade separations, wayside 
horns, pre-existing SSMs and pre-existing 
modified SSMs apply for Public Authority 
Application to FRA as well. 

Section IV—Required Notifications 

A. Introduction 

The public authority is responsible for 
providing notification to parties that will be 
affected by the quiet zone. There are several 
different types of notifications and a public 
authority may have to make more than one 
notification during the entire process of 
complying with the regulation. The 
notification process is to ensure that 
interested parties are made aware in a timely 
manner of the establishment or continuation 
of quiet zones. It will also provide an 
opportunity for State agencies and affected 
railroads to provide input to the public 
authority during the development of quiet 
zones. Specific information is to be provided 
so that the crossings in the quiet zone can be 
identified. Providing the appropriate 
notification is important because once the 
rule becomes effective, railroads will be 
obligated to sound train horns when 
approaching all public crossings unless 
notified in accordance with the rule that a 
New Quiet Zone has been established or that 
a Pre-Rule or Intermediate Quiet Zone is 
being continued. 

B. Notice of Intent—§ 222.43(b) 

The purpose of the Notice of Intent is to 
provide notice to the railroads and State 
agencies that the public authority is planning 
on creating a New Quiet Zone or 
implementing new SSMs or ASMs within a 
Pre-Rule Quiet Zone. The Notice of Intent 
provides an opportunity for the railroad and 
the State agencies to give input to the public 
authority during the quiet zone development 
process. The State agencies and railroads will 
be given sixty days to provide information 
and comments to the public agency. 

The Notice of Intent must be provided 
under the following circumstances: 

1. A New Quiet Zone or New Partial Quiet 
Zone is under consideration. 

2. An Intermediate Quiet Zone or 
Intermediate Partial Quiet Zone that will be 
converted into a New Quiet Zone or New 
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Partial Quiet Zone. Please note that Notice of 
Intent must be mailed by April 3, 2006, in 
order prevent the resumption of locomotive 
horn sounding on June 24, 2006. 

3. The implementation of SSMs or ASMs 
within a Pre-Rule Quiet Zone or Pre-Rule 
Partial Quiet Zone is under consideration. 
Please note that Notice of Intent must be 
mailed by February 24, 2008, in order to 
continue existing restrictions on locomotive 
horn sounding beyond June 24, 2008 without 
interruption. Each public authority that is 
creating a New Quiet Zone must provide 
written notice, by certified mail, return 
receipt requested, to the following: 

1. All railroads operating within the 
proposed quiet zone 

2. State agency responsible for highway 
and road safety 

3. State agency responsible for grade 
crossing safety 

The Notice of Intent must contain the 
following information: 

1. A list of each public highway-rail grade 
crossing, private highway-rail grade crossing, 
and pedestrian crossings within the proposed 
quiet zone. The crossings are to be identified 
by both the U.S. DOT Crossing Inventory 
Number and the street or highway name. 

2. A statement of the time period within 
which the restrictions would be in effect on 
the routine sounding of train horns (i.e., 24 
hours or from 10 p.m. to 7 a.m.). 

3. A brief explanation of the public 
authority’s tentative plans for implementing 
improvements within the proposed quiet 
zone. 

4. The name and title of the person who 
will act as the point of contact during the 
quiet zone development process and how 
that person can be contacted. 

5. A list of the names and addresses of each 
party that will receive a copy of the Notice 
of Intent. 

The parties that receive the Notice of Intent 
will be able to submit information or 
comments to the public authority for 60 days. 
The public authority will not be able to 
establish the quiet zone during the 60 day 
comment period unless each railroad and 
State agency that receives the Notice of Intent 
provides either written comments to the 
public authority or a written statement 
waiving its right to provide comments on the 
Notice of Intent. The public authority must 
provide an affirmation in the Notice of Quiet 
Zone Establishment that each of the required 
parties was provided the Notice of Intent and 
the date it was mailed. If the quiet zone is 
being established within 60 days of the 
mailing of the Notice of Intent, the public 
authority also must affirm each of the parties 
have provided written comments or waived 
its right to provide comments on the Notice 
of Intent. 

C. Notice of Quiet Zone Continuation— 
§ 222.43(c) 

The purpose of the Notice of Quiet Zone 
Continuation is to provide a means for the 
public authority to formally advise affected 
parties that an existing quiet zone is being 
continued after the effective date of the rule. 
All Pre-Rule, Pre-Rule Partial, Intermediate 
and Intermediate Partial Quiet Zones must 
provide this Notice of Quiet Zone 

Continuation no later than June 3, 2005 to 
ensure that train horns are not sounded at 
public crossings when the rule becomes 
effective on June 24, 2005. This will enable 
railroads to properly comply with the 
requirements of the Final Rule. 

Each public authority that is continuing an 
existing Pre-Rule, Pre-Rule Partial, 
Intermediate and Intermediate Partial Quiet 
Zone must provide written notice, by 
certified mail, return receipt requested, to the 
following: 

1. All railroads operating over the public 
highway-rail grade crossings within the quiet 
zone; 

2. The highway or traffic control or law 
enforcement authority having jurisdiction 
over vehicular traffic at grade crossings 
within the quiet zone; 

3. The landowner having control over any 
private crossings within the quiet zone; 

4. The State agency responsible for 
highway and road safety; 

5. The State agency responsible for grade 
crossing safety; and 

6. The Associate Administrator. 
The Notice of Quiet Zone Continuation 

must contain the following information: 
1. A list of each public highway-rail grade 

crossing, private highway-rail grade crossing, 
and pedestrian crossing within the quiet 
zone, identified by both U.S. DOT National 
Highway-Rail Grade Crossing Inventory 
Number and street or highway name. 

2. A specific reference to the regulatory 
provision that provides the basis for quiet 
zone continuation, citing as appropriate, 
§ 222.41 or 222.42. 

3. A statement of the time period within 
which restrictions on the routine sounding of 
the locomotive horn will be imposed (i.e., 24 
hours or nighttime hours only.) 

4. An accurate and complete Grade 
Crossing Inventory Form for each public 
highway-rail grade crossing, private highway- 
rail grade crossing, and pedestrian crossing 
within the quiet zone that reflects conditions 
currently existing at the crossing. 

5. The name and title of the person 
responsible for monitoring compliance with 
the requirements of this part and the manner 
in which that person can be contacted. 

6. A list of the names and addresses of each 
party that will receive the Notice of Quiet 
Zone Continuation. 

7. A statement signed by the chief 
executive officer of each public authority 
participating in the continuation of the quiet 
zone, in which the chief executive officer 
certifies that the information submitted by 
the public authority is accurate and complete 
to the best of his/her knowledge and belief. 

Public authorities should remember that 
this notice is required to ensure that train 
horns will remain silent. Even if a public 
authority has not been able to determine 
whether its Pre-Rule or Pre-Rule Partial Quiet 
Zone qualifies for automatic approval under 
the rule, it should issue a Notice of Quiet 
Zone Continuation to keep the train horns 
silent after the effective date of the rule. 

E. Notice of Quiet Zone Establishment— 
§ 222.43(d) 

The purpose of the Notice of Quiet Zone 
Establishment is to provide a means for the 

public authority to formally advise affected 
parties that a quiet zone is being established. 
Notice of Quiet Zone Establishment must be 
provided under the following circumstances: 

1. A New Quiet Zone or New Partial Quiet 
Zone is being created. 

2. A Pre-Rule Quiet Zone or a Pre-Rule 
Partial Quiet Zone that qualifies for 
automatic approval under the rule is being 
established. 

3. An Intermediate Quiet Zone or 
Intermediate Partial Quiet Zone that is 
creating a New Quiet Zone under the rule. 
Please note that Notice of Quiet Zone 
Establishment must be provided by June 3, 
2006, in order to prevent the resumption of 
locomotive horn sounding on June 24, 2006. 

4. A Pre-Rule Quiet Zone or a Pre-Rule 
Partial Quiet Zone that was not established 
by automatic approval and has since 
implemented improvements to establish a 
quiet zone in accordance to the rule. 

Each public authority that is establishing a 
quiet zone under the above circumstances 
must provide written notice, by certified 
mail, return receipt requested, to the 
following: 

1. All railroads operating over the public 
highway-rail grade crossings within the quiet 
zone; 

2. The highway or traffic control or law 
enforcement authority having jurisdiction 
over vehicular traffic at grade crossings 
within the quiet zone; 

3. The landowner having control over any 
private crossings within the quiet zone; 

4. The State agency responsible for 
highway and road safety; 

5. The State agency responsible for grade 
crossing safety; and 

6. The Associate Administrator. 
The Notice of Quiet Establishment must 

contain the following information: 
1. A list of each public highway-rail grade 

crossing, private highway-rail grade crossing, 
and pedestrian crossing within the quiet 
zone, identified by both U.S. DOT National 
Highway-Rail Grade Crossing Inventory 
Number and street or highway name. 

2. A specific reference to the regulatory 
provision that provides the basis for quiet 
zone establishment, citing as appropriate, 
§ 222.39(a)(1), 222.39(a)(2)(i), 222.39(a)(2)(ii), 
222.39(a)(3), 222.39(b), 222.41(a)(1)(i), 
222.41(a)(1)(ii), 222.41(a)(1)(iii), 
222.41(a)(1)(iv), 222.41(b)(1)(i), 
222.41(b)(1)(ii), 222.41(b)(1)(iii), or 
222.41(b)(1)(iv). 

(a) If the Notice of Quiet Establishment 
contains a specific reference to 
§ 222.39(a)(2)(i), 222.39(a)(2)(ii), 222.39(a)(3), 
222.41(a)(1)(ii), 222.41(a)(1)(iii), 
222.41(a)(1)(iv), 222.41(b)(1)(ii), 
222.41(b)(1)(iii), or 222.41(b)(1)(iv), it shall 
include a copy of the FRA web page that 
contains the quiet zone data upon which the 
public authority is relying. 

(b) If the Notice of Quiet Establishment 
contains a specific reference to § 222.39(b), it 
shall include a copy of FRA’s notification of 
approval. 

3. If a diagnostic team review was required 
under § 222.25 (private crossings) or § 222.27 
(pedestrian crossings), the Notice of Quiet 
Establishment shall include a statement 
affirming that the State agency responsible 
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for grade crossing safety and all affected 
railroads were provided an opportunity to 
participate in the diagnostic team review. 
The Notice of Quiet Establishment shall also 
include a list of recommendations made by 
the diagnostic team. 

4. A statement of the time period within 
which restrictions on the routine sounding of 
the locomotive horn will be imposed (i.e., 24 
hours or from 10 p.m. until 7 a.m.) 

5. An accurate and complete Grade 
Crossing Inventory Form for each public 
highway-rail grade crossing, private highway- 
rail grade crossing, and pedestrian crossing 
within the quiet zone that reflects the 
conditions existing at the crossing before any 
new SSMs or ASMs were implemented. 

6. An accurate, complete and current Grade 
Crossing Inventory Form for each public 
highway-rail grade crossing, private highway- 
rail grade crossing, and pedestrian crossing 
within the quiet zone that reflects SSMs and 
ASMs in place upon establishment of the 
quiet zone. SSMs and ASMs that cannot be 
fully described on the Inventory Form shall 
be separately described. 

7. If the public authority was required to 
provide a Notice of Intent: 

(a) The Notice of Quiet Zone Establishment 
shall contain a statement affirming that the 
Notice of Intent was provided in accordance 
with the rule. This statement shall also state 
the date on which the Notice of Intent was 
mailed. 

(b) If the Notice of Quiet Zone 
Establishment will be mailed less than 60 
days after the date on which the Notice of 

Intent was mailed, the Notice of Quiet Zone 
Establishment shall also contain a written 
statement affirming that comments and/or 
written waiver statements have been received 
from each railroad operating over public 
grade crossings within the proposed quiet 
zone, the State agency responsible for grade 
crossing safety, and the State agency 
responsible for highway and road safety. 

8. The name and title of the person 
responsible for monitoring compliance with 
the requirements of this part and the manner 
in which that person can be contacted. 

9. A list of the names and addresses of each 
party that is receiving a copy of the Notice 
of Quiet Establishment. 

10. A statement signed by the chief 
executive officer of each public authority 
participating in the establishment of the quiet 
zone, in which the chief executive officer 
shall certify that the information submitted 
by the public authority is accurate and 
complete to the best of his/her knowledge 
and belief. 

Section V—Examples of Quiet Zone 
Implementations 

Example 1—New Quiet Zone 

(a) A public authority wishes to create a 
New Quiet Zone over four public crossings. 
All of the crossings are equipped with 
flashing lights and gates, and the length of 
the quiet zone is 0.75 mile. There are no 
private crossings within the proposed zone. 

(b) The tables that follow show the street 
name in the first column, and the existing 

risk index for each crossing with the horn 
sounding (‘‘Crossing Risk Index w/ Horns’’) 
in the second. The third column, ‘‘Crossing 
Risk Index w/o Horns’’, is the risk index for 
each crossing after it has been inflated by 
66.8% to account for the lack of train horns. 
The fourth column, ‘‘SSM Eff’’, is the 
effectiveness of the SSM at the crossing. A 
zero indicates that no SSM has been applied. 
The last column, ‘‘Crossing Risk Index w/o 
Horns Plus SSM’’, is the inflated risk index 
for the crossing after being reduced by the 
implementation of the SSM. At the bottom of 
the table are two values. The first is the Risk 
Index with Horns (‘‘RIWH’’) which 
represents the average initial amount of risk 
in the proposed quiet zone with the train 
horn sounding. The second is the Quiet Zone 
Risk Index (‘‘QZRI’’), which is the average 
risk in the proposed quiet zone taking into 
consideration the increased risk caused by 
the lack of train horns and the reductions in 
risk attributable to the installation of SSMs. 
For this example it is assumed that the 
Nationwide Significant Risk Threshold is 
17,030. In order for the proposed quiet zone 
to qualify under the rule, the Quiet Zone Risk 
Index must be reduced to a level at, or below, 
the Nationwide Significant Risk Threshold 
(17,030) or the Risk Index with Horns. 

(c) Table 2 shows the existing conditions 
in the proposed quiet zone. SSMs have not 
yet been installed. The Risk Index with 
Horns for the proposed quiet zone is 11,250. 
The Quiet Zone Risk Index without any 
SSMs is 18,765. 

TABLE 2 

Street 
Crossing 
risk index 
w/horns 

Crossing 
risk index 
w/o horns 

SSM EFF 

Crossing 
risk index 
w/o horns 
plus SSM 

A ....................................................................................................................... 12000 20016 0 20016 
B ....................................................................................................................... 10000 16680 0 16680 
C ...................................................................................................................... 8000 13344 0 13344 
D ...................................................................................................................... 15000 25020 0 25020 

RIWH ........................ ........................ QZRI 
11250 ........................ ........................ 18765 

(d) The public authority decides to install 
traffic channelization devices at D Street. 
Reducing the risk at the crossing that has the 
highest severity risk index will provide the 
greatest reduction in risk. The effectiveness 

of traffic channelization devices is 0.75. 
Table 3 shows the changes in the proposed 
quiet zone corridor that would occur when 
traffic channelization devices are installed at 
D Street. The Quiet Zone Risk Index has been 

reduced to 14,073.75. This reduction in risk 
would qualify the quiet zone as the risk has 
been reduced lower than the Nationwide 
Significant Risk Threshold which is 17,030. 

TABLE 3 

Street 
Crossing 
risk index 
w/horns 

Crossing 
risk index 
w/o horns 

SSM EFF 

Crossing 
risk index 
w/o horns 
plus SSM 

A ....................................................................................................................... 12000 20016 0 20016 
B ....................................................................................................................... 10000 16680 0 16680 
C ...................................................................................................................... 8000 13344 0 13344 
D ...................................................................................................................... 15000 25020 0.75 6255 

RIWH ........................ ........................ QZRI 
11250 ........................ ........................ 14073.75 
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(e) The public authority realizes that 
reducing the Quiet Zone Risk Index to a level 
below the Nationwide Significant Risk 
Threshold will result in an annual re- 
calculation of the Quiet Zone Risk Index and 
comparison to the Nationwide Significant 
Risk Threshold. As the Quiet Zone Risk 
Index is close to the Nationwide Significant 

Risk Threshold (14,074 to 17,030), there is a 
reasonable chance that the Quiet Zone Risk 
Index may some day exceed the Nationwide 
Significant Risk Threshold. This would result 
in the quiet zone no longer being qualified 
and additional steps would have to be taken 
to keep the quiet zone. Therefore, the public 
authority decides to reduce the risk further 

by the use of traffic channelization devices at 
A Street. Table 4 shows the results of this 
change. The Quiet Zone Risk Index is now 
10,320.75 which is less than the Risk Index 
with Horns of 11,250. The quiet zone now 
qualifies by fully compensating for the loss 
of train horns and will not have to undergo 
annual reviews of the Quiet Zone Risk Index. 

TABLE 4 

Street 
Crossing 
risk index 
w/horns 

Crossing 
risk index 
w/o horns 

SSM EFF 

Crossing 
risk index 
w/o horns 
plus SSM 

A ....................................................................................................................... 12000 20016 0.75 5004 
B ....................................................................................................................... 10000 16680 0 16680 
C ...................................................................................................................... 8000 13344 0 13344 
D ...................................................................................................................... 15000 25020 0.75 6255 

RIWH ........................ ........................ QZRI 
11250 ........................ ........................ 10320.75 

Example 2—Pre-Rule Quiet Zone 
(a) A public authority wishes to qualify a 

Pre-Rule Quiet Zone which did not meet the 
requirements for Automatic Approval 
because the Quiet Zone Risk Index is greater 
than twice the Nationwide Significant Risk 
Threshold. There are four public crossings in 
the Pre-Rule Quiet Zone. Three of the 
crossings are equipped with flashing lights 
and gates, and the fourth (Z Street) is 
passively signed with a STOP sign. The 
length of the quiet zone is 0.6 mile, and there 
are no private crossings within the proposed 
zone. 

(b) The tables that follow are very similar 
to the tables in Example 1. The street name 
is shown in the first column, and the existing 
risk index for each crossing (‘‘Crossing Risk 
Index w/o Horns’’) in the second. This is a 
change from the first example because the 
risk is calculated without train horns 
sounding because of the existing ban on 
whistles. The third column, ‘‘Crossing Risk 

Index w/ Horns’’, is the risk index for each 
crossing after it has been adjusted to reflect 
what the risk would have been had train 
horns been sounding. This is mathematically 
done by dividing the existing risk index for 
the three gated crossing by 1.668. The risk at 
the passive crossing at Z Street is divided by 
1.749. (See the above discussion in ‘‘Pre-Rule 
Quiet Zones—Establishment Overview’’ for 
more information.) The fourth column, ‘‘SSM 
Eff’’, is the effectiveness of the SSM at the 
crossing. A zero indicates that no SSM has 
been applied. The last column, ‘‘Crossing 
Risk Index w/o Horns Plus SSM’’, is the risk 
index without horns for the crossing after 
being reduced for the implementation of the 
SSM. At the bottom of the table are two 
values. The first is the Risk Index with Horns 
(RIWH), which represents the average initial 
amount of risk in the proposed quiet zone 
with the train horn sounding. The second is 
the Quiet Zone Risk Index (‘‘QZRI’’), which 
is the average risk in the proposed quiet zone 

taking into consideration the increased risk 
caused by the lack of train horns and 
reductions in risk attributable to the 
installation of SSMs. Once again it is 
assumed that the Nationwide Significant Risk 
Threshold is 17,030. The Quiet Zone Risk 
Index must be reduced to either the 
Nationwide Significant Risk Threshold 
(17,030) or to the Risk Index with Horns in 
order to qualify under the rule. 

(c) Table 5 shows the existing conditions 
in the proposed quiet zone. SSMs have not 
yet been installed. The Risk Index with 
Horns for the proposed quiet zone is 
18,705.83. The Quiet Zone Risk Index 
without any SSMs is 31,375. Since the 
Nationwide Significant Risk Threshold is less 
than the calculated Risk Index with Horns, 
the public authority’s goal will be to reduce 
the risk to at least value of the Risk Index 
with Horns. This will qualify the Pre-Rule 
Quiet Zone under the rule. 

TABLE 5 

Street 
Crossing 
risk index 
w/o horns 

Crossing 
risk index 
w/ horns 

SSM EFF 

Crossing 
risk index 
w/o horns 
plus SSM 

W ...................................................................................................................... 35,000 20,983.21 0 35,000 
X ....................................................................................................................... 42,000 25,179.86 0 42,000 
Y ....................................................................................................................... 33,500 20,083.93 0 33,500 
Z ....................................................................................................................... 15,000 8,576.33 0 15,000 

RIWH ........................ ........................ QZRI 
18,705.83 ........................ ........................ 31,375 

(d) The Z Street crossing is scheduled to 
have flashing lights and gates installed as 
part of the state’s highway-rail grade crossing 
safety improvement plan (Section 130). 
While this upgrade is not directly a part of 
the plan to authorize a quiet zone, the public 

authority may take credit for the risk 
reduction achieved by the improvement from 
a passive STOP sign crossing to a crossing 
equipped with flashing lights and gates. 
Unlike New Quiet Zones, upgrades to 
warning devices in Pre-Rule Quiet Zones do 

contribute to the risk reduction necessary to 
qualify under the rule. Table 6 shows the 
quiet zone corridor after including the 
warning device upgrade at Z Street. The 
Quiet Zone Risk Index has been reduced to 
29,500. 
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TABLE 6 

Street 
Crossing 
risk index 
w/o horns 

Crossing 
risk index 
w/ horns 

SSM EFF 

Crossing 
risk index 
w/o horns 
plus SSM 

W ...................................................................................................................... 35,000 20,983.21 0 35,000 
X ....................................................................................................................... 42,000 25,179.86 0 42,000 
Y ....................................................................................................................... 33,500 20,083.93 0 33,500 
Z ....................................................................................................................... 7,500 8,576.33 0 7,500 

RIWH ........................ ........................ QZRI 
18,705.83 ........................ ........................ 29,500 

(e) The public authority elects to install 
four-quadrant gates without vehicle presence 

detection at X Street. As shown in Table 7, 
this reduces the Quiet Zone Risk Index to 

20,890. This risk reduction is not sufficient 
to quality as quiet zone under the rule. 

TABLE 7 

Street 
Crossing 
risk index 
w/o horns 

Crossing 
risk index 
w/ horns 

SSM EFF 

Crossing 
risk index 
w/o horns 
plus SSM 

W .................................................................................................................. 35,000 20,983.21 0 35,000 
X ................................................................................................................... 42,000 25,179.86 0 .82 7,560 
Y ................................................................................................................... 33,500 20,083.93 0 33,500 
Z ................................................................................................................... 7,500 8,576.33 0 7,500 

RIWH ........................ .......................... QZRI 
18,705 .83 ........................ .......................... 20,890 

(f) The public authority next decides to use 
traffic channelization devices at W Street. 
Table 8 shows that the Quiet Zone Risk Index 

is now reduced to 14,327.5. This risk 
reduction fully compensates for the loss of 
the train horn as it is less than the Risk Index 

with Horns. The quiet zone is qualified under 
the rule. 

TABLE 8 

Street 
Crossing 
risk index 
w/o horns 

Crossing 
risk index 
w/ horns 

SSM EFF 

Crossing 
risk index 
w/o horns 
plus SSM 

W ...................................................................................................................... 35000 20983.21 0.75 8750 
X ....................................................................................................................... 42000 25179.86 0.82 7560 
Y ....................................................................................................................... 33500 20083.93 0 33500 
Z ....................................................................................................................... 7500 8576.33 0 7500 

RIWH ........................ ........................ QZRI 
18705.83 ........................ ........................ 14327.5 

Appendix D to Part 222—Determining Risk 
Levels 

Introduction 

The Nationwide Significant Risk 
Threshold, the Crossing Corridor Risk Index, 
and the Quiet Zone Risk Index are all 
measures of collision risk at public highway- 
rail grade crossings that are weighted by the 
severity of the associated casualties. Each 
crossing can be assigned a risk index. 

(a) The Nationwide Significant Risk 
Threshold represents the average severity 
weighted collision risk for all public 
highway-rail grade crossings equipped with 
lights and gates nationwide where train 
horns are routinely sounded. FRA developed 
this index to serve as a threshold of 
permissible risk for quiet zones established 
under this rule. 

(b) The Crossing Corridor Risk Index 
represents the average severity weighted 

collision risk for all public highway-rail 
grade crossings along a defined rail corridor. 

(c) The Quiet Zone Risk Index represents 
the average severity weighted collision risk 
for all public highway-rail grade crossings 
that are part of a quiet zone. 

The Prediction Formulas 

(a) The Prediction Formulas were 
developed by DOT as a guide for allocating 
scarce traffic safety budgets at the State level. 
They allow users to rank candidate crossings 
for safety improvements by collision 
probability. There are three formulas, one for 
each warning device category: 

1. automatic gates with flashing lights; 
2. flashing lights with no gates; and 
3. passive warning devices. 
(b) The prediction formulas can be used to 

derive the following for each crossing: 
1. the predicted collisions (PC) 
2. the probability of a fatal collision given 

that a collision occurs (P(FC|C)) 

3. the probability of a casualty collision 
given that a collision occurs (P(CC|C)) 

(c) The following factors are the 
determinants of the number of predicted 
collisions per year: 

1. average annual daily traffic 
2. total number of trains per day 
3. number of highway lanes 
4. number of main tracks 
5. maximum timetable train speed 
6. whether the highway is paved or not 
7. number of through trains per day during 

daylight hours 
(d) The resulting basic prediction is 

improved in two ways. It is enriched by the 
particular crossing’s collision history for the 
previous five years and it is calibrated by 
resetting normalizing constants. The 
normalizing constants are reset so that the 
sum of the predicted accidents in each 
warning device group (passive, flashing 
lights, gates) for the top twenty percent most 
hazardous crossings exactly equals the 
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2 The data used to make these exclusions is 
contained in blocks 18—Position of Car Unit in 
Train; 19—Circumstance: Rail Equipment Struck/ 
Struck By Highway User; 28—Number of 
Locomotive Units; and 29—Number of Cars of the 
current FRA Form 6180–57 Highway-Rail Grade 
Crossing Accident/Incident Report. 

number of accidents which occurred in a 
recent period for the top twenty percent of 
that group. This adjustment factor allows the 
formulas to stay current with collision 
trends. The calibration also corrects for errors 
such as data entry errors. The final output is 
the predicted number of collisions (PC). 

(e) The severity formulas answer the 
question, ‘‘What is the chance that a fatality 
(or casualty) will happen, given that a 
collision has occurred?’’ The fatality formula 
calculates the probability of a fatal collision 
given that a collision occurs (i.e., the 
probability of a collision in which a fatality 
occurs) P(FC|C). Similarly, the casualty 
formula calculates the probability of a 
casualty collision given that a collision 
occurs P(CC|C). As casualties consist of both 
fatalities and injuries, the probability of a 
non-fatal injury collision is found by 
subtracting the probability of a fatal collision 
from the probability of a casualty collision. 
To convert the probability of a fatal or 
casualty collision to the number of expected 
fatal or casualty collisions, that probability is 
multiplied by the number of predicted 
collisions (PC). 

(f) For the prediction and severity index 
formulas, please see the following DOT 
publications: Summary of the DOT Rail- 
Highway Crossings Resource Allocation 
Procedure—Revised, June 1987, and the Rail- 
Highway Crossing Resource Allocation 
Procedure: User’s Guide, Third Edition, 
August 1987. Both documents are in the 
docket for this rulemaking and also available 
through the National Technical Information 
Service located in Springfield, Virginia 
22161. 

Risk Index 
(a) The risk index is basically the predicted 

cost to society of the casualties that are 
expected to result from the predicted 
collisions at a crossing. It incorporates three 
outputs of the DOT prediction formulas. The 
two components of a risk index are: 
1. Predicted Cost of Fatalities = PC × P(FC|C) 

× (Average Number of Fatalities 
Observed In Fatal Collisions) × $3 
million 

2. Predicted Cost of Injuries = PC × 
(P(CC|C)—P(FC|C)) × (Average Number of 
Injuries in Collisions Involving Injuries) 
× $1,167,000 

PC, P(CC|C), and P(FC|C) are direct outputs of 
the DOT prediction formulas. 

(b) The average number of fatalities 
observed in fatal collisions and the average 
number of injuries in collisions involving 
injuries were calculated by FRA as follows. 

(c) The highway-rail incident files from 
1999 through 2003 were matched against a 
data file containing the list of whistle ban 
crossings in existence from January 1, 1999 
through December 31, 2003 to identify two 
types of collisions involving trains and motor 
vehicles: (1) Those that occurred at crossings 
where a whistle ban was in place during the 
period, and (2) those that occurred at 
crossings equipped with automatic gates 
where a whistle ban was not in place. Certain 
records were excluded. These were incidents 
where the driver was not in the motor 
vehicle, or the motor vehicle struck the train 
beyond the 4th locomotive or rail car that 

entered the crossing. FRA believes that 
sounding the train horn would not be very 
effective at preventing such incidents.2 

(d) Collisions in the group containing the 
gated crossings nationwide where horns are 
routinely sounded were then identified as 
either fatal, injury only, or no casualty. 
Collisions were identified as fatal if one or 
more deaths occurred, regardless of whether 
or not injuries were also sustained. Collisions 
were identified as injury only when injuries, 
but no fatalities, resulted. 

(e) The collisions (incidents) selected were 
summarized by year from 1999 through 2003. 
The total number of collisions for the period 
was 2,161. The fatality rate for each year was 
calculated by dividing the number of 
fatalities (‘‘Deaths’’) by the number of fatal 
incidents (‘‘Number’’). The injury rates were 
calculated by dividing the number of injuries 
in injury only incidents (‘‘Injured’’) by the 
number of injury only incidents (‘‘Number’’). 
There were 274 fatal incidents resulting in 
324 fatalities and yielding a fatality rate 
1.1825 for the period. There were 551 injury- 
only incidents resulting in 733 injuries and 
yielding an injury rate 1.3303 for the period. 

(f) Per guidance from DOT, $3 million is 
the value placed on preventing a fatality. The 
Abbreviated Injury Scale (AIS) developed by 
the Association for the Advancement of 
Automotive Medicine categorizes injuries 
into six levels of severity. Each AIS level is 
assigned a value of injury avoidance as a 
fraction of the value of avoiding a fatality . 
FRA rates collisions that occur at train 
speeds in excess of 25 mph as an AIS level 
5 ($2,287,500) and injuries that result from 
collisions involving trains traveling under 25 
mph as an AIS level 2 ($46,500). About half 
of grade crossing collisions occur at speeds 
greater than 25 mph. Therefore, FRA 
estimates that the value of preventing the 
average injury resulting from a grade crossing 
collision is $1,167,000 (the average of an 
AIS–5 injury and an AIS–2 injury). 

(g) Notice that the quantity [PC*P(FC|C)] 
represents the expected number of fatal 
collisions. Similarly, {PC*[P(CC|C)–P(FC|C)]} 
represents the expected number of injury 
collisions. These are then multiplied by their 
respective average number of fatalities and 
injuries (from the table above) to develop the 
number of expected casualties. The final 
parts of the expressions attach the dollar 
values for these casualties. 

(h) The Risk Index for a Crossing is the 
integer sum of the Predicted Cost of Fatalities 
and the Predicted Cost of Injuries. 

Nationwide Significant Risk Threshold 

The Nationwide Significant Risk Threshold 
is simply an average of the risk indexes for 
all of the gated crossings nationwide where 
train horns are routinely sounded. FRA 
identified 35,803 gated non-whistle ban 
crossings for input to the Nationwide 
Significant Risk Threshold. 

The Nationwide Significant Risk Threshold 
rounds to 17,030. This value is recalculated 
annually. 

Crossing Corridor Risk Index 
The Crossing Corridor Risk Index is the 

average of the risk indexes of all the crossings 
in a defined rail corridor. Communities 
seeking to establish ‘‘Quiet Zones’’ should 
initially calculate this average for potential 
corridors. 

Quiet Zone Risk Index 
The Quiet Zone Risk Index is the average 

of the risk indexes of all the public crossings 
in a Quiet Zone. It takes into consideration 
the absence of the horn sound and any safety 
measures that may have been installed. 

Appendix E to Part 222—Requirements for 
Wayside Horns 

This appendix sets forth the following 
minimum requirements for wayside horn use 
at highway-rail grade crossings: 

1. Highway-rail crossing must be equipped 
with constant warning time device, if 
reasonably practical, and power-out 
indicator; 

2. Horn system must be equipped with an 
indicator or other system to notify the 
locomotive engineer as to whether the 
wayside horn is operating as intended in 
sufficient time to enable the locomotive 
engineer to sound the locomotive horn for at 
least 15 seconds prior to arrival at the 
crossing in the event the wayside horn is not 
operating as intended; 

3. The railroad must adopt an operating 
rule, bulletin or special instruction requiring 
that the train horn be sounded if the wayside 
horn indicator is not visible approaching the 
crossing or if the wayside horn indicator, or 
an equivalent system, indicates that the 
system is not operating as intended; 

4. Horn system must provide a minimum 
sound level of 92 dB(A) and a maximum of 
110 dB(A) when measured 100 feet from the 
centerline of the nearest track; 

5. Horn system must sound at a minimum 
of 15 seconds prior to the train’s arrival at the 
crossing and while the lead locomotive is 
traveling across the crossing. It is permissible 
for the horn system to begin to sound 
simultaneously with activation of the 
flashing lights or descent of the crossing arm; 
arm 

6. Horn shall be directed toward 
approaching traffic. 

Appendix F to Part 222—Diagnostic Team 
Considerations 

For purposes of this part, a diagnostic team 
is a group of knowledgeable representatives 
of parties of interest in a highway-rail grade 
crossing, organized by the public authority 
responsible for that crossing who, using 
crossing safety management principles, 
evaluate conditions at a grade crossing to 
make determinations or recommendations for 
the public authority concerning the safety 
needs at that crossing. Crossings proposed for 
inclusion in a quiet zone should be reviewed 
in the field by a diagnostic team composed 
of railroad personnel, public safety or law 
enforcement, engineering personnel from the 
State agency responsible for grade crossing 
safety, and other concerned parties. 
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1 A penalty may be assessed against an individual 
only for a willful violation. The Administrator 
reserves the right to assess a penalty of up to 
$27,000 for any violation where circumstances 
warrant. See 49 CFR Part 209, appendix A. 

This diagnostic team, using crossing safety 
management principles, should evaluate 
conditions at a grade crossing to make 
determinations and recommendations 
concerning safety needs at that crossing. The 
diagnostic team can evaluate a crossing from 
many perspectives and can make 
recommendations as to what safety measures 
authorized by this part might be utilized to 
compensate for the silencing of the train 
horns within the proposed quiet zone. 

All Crossings Within a Proposed Quiet Zone 
The diagnostic team should obtain and 

review the following information about each 
crossing within the proposed quiet zone: 

1. Current highway traffic volumes and 
percent of trucks; 

2. Posted speed limits on all highway 
approaches; 

3. Maximum allowable train speeds, both 
passenger and freight; 

4. Accident history for each crossing under 
consideration; 

5. School bus or transit bus use at the 
crossing; and 

6. Presence of U.S. DOT grade crossing 
inventory numbers clearly posted at each of 
the crossings in question. 

The diagnostic team should obtain all 
inventory information for each crossing and 
should check, while in the field, to see that 
inventory information is up-to-date and 
accurate. Outdated inventory information 
should be updated as part of the quiet zone 
development process. 

When in the field, the diagnostic team 
should take note of the physical 
characteristics of each crossing, including the 
following items: 

1. Can any of the crossings within the 
proposed quiet zone be closed or 
consolidated with another adjacent crossing? 
Crossing elimination should always be the 
preferred alternative and it should be 
explored for crossings within the proposed 
quiet zone. 

2. What is the number of lanes on each 
highway approach? Note the pavement 
condition on each approach, as well as the 
condition of the crossing itself. 

3. Is the grade crossing surface smooth, 
well graded and free draining? 

4. Does the alignment of the railroad tracks 
at the crossing create any problems for road 
users on the crossing? Are the tracks in 
superelevation (are they banked on a curve?) 
and does this create a conflict with the 
vertical alignment of the crossing roadway? 

5. Note the distance to the nearest 
intersection or traffic signal on each 
approach (if within 500 feet or so of the 
crossing or if the signal or intersection is 
determined to have a potential impact on 
highway traffic at the crossing because of 
queuing or other special problems). 

6. If a roadway that runs parallel to the 
railroad tracks is within 100 feet of the 
railroad tracks when it crosses an intersecting 
road that also crosses the tracks, the 
appropriate advance warning signs should be 
posted as shown in the MUTCD. 

7. Is the posted highway speed (on each 
approach to the crossing) appropriate for the 
alignment of the roadway and the 
configuration of the crossing? 

8. Does the vertical alignment of the 
crossing create the potential for a ‘‘hump 
crossing’’ where long, low-clearance vehicles 
might get stuck on the crossing? 

9. What are the grade crossing warning 
devices in place at each crossing? Flashing 
lights and gates are required for each public 
crossing in a New Quiet Zone. Are all 
required warning devices, signals, pavement 
markings and advance signing in place, 
visible and in good condition for both day 
and night time visibility? 

10. What kind of train detection is in place 
at each crossing? Are these systems old or 
outmoded; are they in need of replacement, 
upgrading, or refurbishment? 

11. Are there sidings or other tracks 
adjacent to the crossing that are often used 
to store railroad cars, locomotives, or other 
equipment that could obscure the vision of 
road users as they approach the crossings in 
the quiet zone? Clear visibility may help to 
reduce automatic warning device violations. 

12. Are motorists currently violating the 
warning devices at any of the crossings at an 
excessive rate? 

13. Do collision statistics for the corridor 
indicate any potential problems at any of the 
crossings? 

14. If school buses or transit buses use 
crossings within the proposed quiet zone 
corridor, can they be rerouted to use a single 
crossing within or outside of the quiet zone? 

Private Crossings Within a Proposed Quiet 
Zone 

In addition to the items discussed above, 
a diagnostic team should note the following 
issues when examining any private crossings 
within a proposed quiet zone: 

1. How often is the private crossing used? 

2. What kind of signing or pavement 
markings are in place at the private crossing? 

3. What types of vehicles use the private 
crossing? 

School buses 
Large trucks 
Hazmat carriers 
Farm equipment 
4. What is the volume, speed and type of 

train traffic over the crossing? 
5. Do passenger trains use the crossing? 
6. Do approaching trains sound the horn at 

the private crossing? 
State or local law requires it? 
Railroad safety rule requires it? 
7. Are there any nearby crossings where 

train horns sound that might also provide 
some warning if train horns were not 
sounded at the private crossing? 

8. What are the approach (corner) sight 
distances? 

9. What is the clearing sight distance for all 
approaches? 

10. What are the private roadway approach 
grades? 

11. What are the private roadway pavement 
surfaces? 

Pedestrian Crossings Within a Proposed 
Quiet Zone 

In addition to the items discussed in the 
section titled, ‘‘All crossings within a 
proposed quiet zone’’, a diagnostic team 
should note the following issues when 
examining any pedestrian crossings within a 
proposed quiet zone: 

1. How often is the pedestrian crossing 
used? 

2. What kind of signing or pavement 
markings are in place at the pedestrian 
crossing? 

3. What is the volume, speed, and type of 
train traffic over the crossing? 

4. Do approaching trains sound the horn at 
the pedestrian crossing? 

State or local law requires it? 
Railroad safety rule requires it? 
5. Are there any crossings where train 

horns sound that might also provide some 
warning if train horns were not sounded at 
the pedestrian crossing? 

6. What are the approach sight distances? 
7. What is the clearing sight distance for all 

approaches? 

Appendix G to Part 222—Schedule of Civil 
Penalties 1 

Section Violation Willful 
violation 

Subpart B—Use of Locomotive Horns 
§ 222.21 Use of locomotive horn 
(a) Failure to sound horn at grade crossing ............................................................................................................ $5,000 $7,500 

Failure to sound horn in proper pattern ........................................................................................................... 1,000 3,000 
(b) Failure to sound horn at least 15 seconds and less than 1⁄4-mile before crossing .......................................... 5,000 7,500 

Sounding the locomotive horn more than 25 seconds before crossing .......................................................... 1,000 2,000 
Sounding the locomotive horn more than 1⁄4-mile in advance of crossing ...................................................... 1,000 2,000 

§ 222.33 Failure to sound horn when conditions of § 222.33 are not met 5,000 7,500 
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Section Violation Willful 
violation 

§ 222.45 Routine sounding of the locomotive horn at quiet zone crossing 5,000 7,500 
§ 222.49 (b) Failure to provide Grade Crossing Inventory Form information 2,500 5,000 
§ 222.59 (d) Routine sounding of the locomotive horn at a grade crossing equipped with wayside horn 5,000 7,500 

PART 229—[AMENDED] 

� 2. The authority citation for part 229 
continues to read as follows: 

Authority: 49 U.S.C. 20102–20103, 20107, 
20133, 20137–20138, 20143, 20701–20703, 
21301–20302, 21304; 49 CFR 149(c), (m). 

� 3. Section 229.5 is amended by adding 
the following definitions in alphabetical 
order: 

§ 229.5 Definitions. 

* * * * * 
Acceptable quality level (AQL). The 

AQL is expressed in terms of percent 
defective or defects per 100 units. Lots 
having a quality level equal to a 
specified AQL will be accepted 
approximately 95 percent of the time 
when using the sampling plans 
prescribed for that AQL. 
* * * * * 

Defective means, for purposes of 
section 229.129 of this part, a 
locomotive equipped with an audible 
warning device that produces a 
maximum sound level in excess of 110 
dB(A) and/or a minimum sound level 
below 96 dB(A), as measured 100 feet 
forward of the locomotive in the 
direction of travel. 
* * * * * 

Lot means a collection of locomotives, 
equipped with the same horn model, 
configuration, and location, and the 
same air pressure and delivery system, 
which has been manufactured or 
processed under essentially the same 
conditions. 
* * * * * 
� 4. Section 229.129 is revised to read 
as follows: 

§ 229.129 Locomotive horn. 
(a) Each lead locomotive shall be 

equipped with a locomotive horn that 
produces a minimum sound level of 96 
dB(A) and a maximum sound level of 
110 dB(A) at 100 feet forward of the 
locomotive in its direction of travel. The 
locomotive horn shall be arranged so 
that it can be conveniently operated 
from the engineer’s usual position 
during operation of the locomotive. 

(b)(1) Each locomotive built on or 
after September 18, 2006 shall be tested 
in accordance with this section to 
ensure that the horn installed on such 
locomotive is in compliance with 
paragraph (a) of this section. 

Locomotives built on or after September 
18, 2006 may, however, be tested in 
accordance with an acceptance 
sampling scheme such that there is a 
probability of .05 or less of rejecting a 
lot with a proportion of defectives equal 
to an AQL of 1% or less, as set forth in 
7 CFR part 43. 

(2) Each locomotive built before 
September 18, 2006 shall be tested in 
accordance with this section before June 
24, 2010 to ensure that the horn 
installed on such locomotive is in 
compliance with paragraph (a) of this 
section. 

(3) Each remanufactured locomotive, 
as determined pursuant to § 229.5 of 
this part, shall be tested in accordance 
with this section to ensure that the horn 
installed on such locomotive is in 
compliance with paragraph (a). 

(4)(i) Except as provided in paragraph 
(b)(4)(ii) of this section, each locomotive 
equipped with a replacement 
locomotive horn shall be tested, in 
accordance with paragraph (c) of this 
section, before the next two annual tests 
required by § 229.27 of this part are 
completed. 

(ii) Locomotives that have already 
been tested individually or through 
acceptance sampling, in accordance 
with paragraphs (b)(1), (b)(2), or (b)(3) of 
this section, shall not be required to 
undergo sound level testing when 
equipped with a replacement 
locomotive horn, provided the 
replacement locomotive horn is of the 
same model as the locomotive horn that 
was replaced and the mounting location 
and type of mounting are the same. 

(c) Testing of the locomotive horn 
sound level shall be in accordance with 
the following requirements: 

(1) A properly calibrated sound level 
meter shall be used that, at a minimum, 
complies with the requirements of 
International Electrotechnical 
Commission (IEC) Standard 61672–1 
(2002–05) for a Class 2 instrument. 

(2) An acoustic calibrator shall be 
used that, at a minimum, complies with 
the requirements of IEC standard 60942 
(1997–11) for a Class 2 instrument. 

(3) The manufacturer’s instructions 
pertaining to mounting and orienting 
the microphone; positioning of the 
observer; and periodic factory 
recalibration shall be followed. 

(4) A microphone windscreen shall be 
used and tripods or similar microphone 

mountings shall be used that minimize 
interference with the sound being 
measured. 

(5) The test site shall be free of large 
reflective structures, such as barriers, 
hills, billboards, tractor trailers or other 
large vehicles, locomotives or rail cars 
on adjacent tracks, bridges or buildings, 
within 200 feet to the front and sides of 
the locomotive. The locomotive shall be 
positioned on straight, level track. 

(6) Measurements shall be taken only 
when ambient air temperature is 
between 32 degrees and 104 degrees 
Fahrenheit inclusively; relative 
humidity is between 20 percent and 95 
percent inclusively; wind velocity is not 
more than 12 miles per hour and there 
is no precipitation. 

(7) With the exception of cab- 
mounted or low-mounted horns, the 
microphone shall be located 100 feet 
forward of the front knuckle of the 
locomotive, 15 feet above the top of the 
rail, at an angle no greater than 20 
degrees from the center line of the track, 
and oriented with respect to the sound 
source according to the manufacturer’s 
recommendations. For cab-mounted and 
low-mounted horns, the microphone 
shall be located 100 feet forward of the 
front knuckle of the locomotive, four 
feet above the top of the rail, at an angle 
no greater than 20 degrees from the 
center line of the track, and oriented 
with respect to the sound source 
according to the manufacturer’s 
recommendations. The observer shall 
not stand between the microphone and 
the horn. 

(8) Background noise shall be 
minimal: the sound level at the test site 
immediately before and after each horn 
sounding event shall be at least 10 
dB(A) below the level measured during 
the horn sounding. 

(9) Measurement procedures. The 
sound level meter shall be set for A- 
weighting with slow exponential 
response and shall be calibrated with 
the acoustic calibrator immediately 
before and after compliance tests. Any 
change in the before and after 
calibration levels shall be less than 0.5 
dB. After the output from the 
locomotive horn system has reached a 
stable level, the A-weighted equivalent 
sound level (slow response) for a 10- 
second duration (LAeq, 10s) shall be 
obtained either directly using an 
integrating-averaging sound level meter, 
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or recorded once per second and 
calculated indirectly. The arithmetic- 
average of a series of at least six such 
10-second duration readings shall be 
used to determine compliance. The 
standard deviation of the readings shall 
be less than 1.5 dB. 

(10) Written reports of locomotive 
horn testing required by this part shall 
be made and shall reflect horn type; the 

date, place, and manner of testing; and 
sound level measurements. These 
reports, which shall be signed by the 
person who performs the test, shall be 
retained by the railroad, at a location of 
its choice, until a subsequent 
locomotive horn test is completed and 
shall be made available, upon request, 
to FRA as provided by 49 U.S.C. 20107. 

(d) This section does not apply to 
locomotives of rapid transit operations 
which are otherwise subject to this part. 

� 5. The entry for § 229.129 ‘‘Audible 
warning device’’ in appendix B to Part 
229 is revised to read as follows: 

Appendix B to Part 229—Schedule of Civil 
Penalties 

Section Violation Willful violation 

* * * * * * * 
229.129 Locomotive horn: 
(a) Prescribed sound levels ..................................................................................................................................... 2,500 5,000 

Arrangement of horn ......................................................................................................................................... 2,500 5,000 
(b) Failure to perform sound level test .................................................................................................................... 2,500 5,000 
(c) Sound level test improperly performed .............................................................................................................. 2,500 5,000 

Record of sound level test improperly executed, or not retained .................................................................... 1,000 4,000 

* * * * * * * 

Issued in Washington, DC on August 7, 
2006. 
Joseph H. Boardman, 
Administrator. 
[FR Doc. 06–6912 Filed 8–16–06; 8:45 am] 
BILLING CODE 4910–06–P 
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EXHIBIT H 



 
 
 
 

Department of Public Works 
4400 NE 77th Ave, Suite 350 

P.O. Box 1995 
Vancouver, WA 98668-1995  

 
 
 
 

Phone (360) 487-7700 
Fax (360) 487-7699 

www.cityofvancouver.us/transportation 
 

 
 
October 14, 2010 
 
 
 
Docket Clerk 
Office of Chief Council 
Federal Railroad Administration (FRA) 
1200 New Jersey Ave. SE, MS – 25 
Washington, DC  20590 
 
 
Subject:  A Petition for Waiver of Compliance to FRA regulations through 49 USC 20101 (c) at DOT 
090091D in the City of Vancouver, Washington 

 
This letter and the attachments are for the petition for a waiver of compliance to certain sections under 
Title 49 CFR 211. It follows a letter to Ron Ries (FRA), on March 11, 2010.  In that letter and earlier 
correspondence the City has taken the position that the crossing is private.  FRA staff has taken the 
position that the crossing is private but open to public access.  In seeking this waiver, the City is not 
changing the position that the crossing is private and not open to public access.   
 
The following information is provided by the City of Vancouver (City), as required by the Federal 
Railroad Administration. 
 
The City of Vancouver proposes a train horn quiet zone that includes the following crossings: 
 
Crossing ID   Street Name 
DOT 090090W   SE 139th Ave 
DOT 090091D Private crossing (Referred to as 144th Ave due to the close proximity to 

this public road.) 
DOT 090092K   SE 148th Ave 
DOT 090094Y   SE 164th Ave 
 
The proposed quiet zone provides noise relief for residents while improving safety by upgrading existing 
crossings with four quad gate systems from two quad gate systems. The attached plan shows details on 
the proposed quiet zone. 
 
 
WAIVER OF COMPLIANCE: 
The City of Vancouver seeks a waiver of compliance for the following private rail grade crossing east of 
the Vancouver Station in the BNSF’s Northwest Division, Fallbridge Subdivision: 
  
 DOT 090091D  SE 144th Ave private crossing with public access 
 
 



The City of Vancouver seeks a waiver on the Federal Railroad Administration’s determination that the 
private crossing at SE 144th Ave is public due to a resident possession of a Home Occupation Permit 
under Vancouver Municipal Code Chapter 20.860.  FRA’s determination that this permit makes the 
crossing subject to quiet zone regulations required diagnostic team evaluation and that the crossing be 
equipped or treated in accordance with the recommendation of the team.  
 
The City of Vancouver has consistently contended that crossing DOT 090091D does not meet the intent 
of 49 RFR Part 222.25 and should be treated as a private crossing without public access because of the 
following: 
 

 The business invitee access allowed under the Home Occupation Permit is for the provision of 
professional counseling services. The permit limits the number of vehicle trips   not more than 6 
per day. (See attached Notice of Compliance with the Home Occupation Requirements).  

 This business invitee is done by appointment with no random arrival.  From a safety standpoint, 
there is no material difference between clients invited to the counselor’s residence and social 
guests invited to any residence.    The private crossing is signed NO TRESPASSING. 

 The volume of traffic has been measured on the private roadway and is less than the number of 
trips normally expected to be generated by 3 homes that it services.  It was measured at 20 
vehicles per day and the ITE Trip Generation Handbook estimates three homes should produce 30 
vehicle trips pre day. 

 
At Ron Reis’s direction  in a letter dated January 8, 2010, the City convened a diagnostic team meeting to 
evaluate the private crossing assumed to have public access.  Attempts were made to identify and evaluate 
a low cost Alternative Safety Measure (ASM).  BNSF supports full Supplemental Safety Measure 
consisting of a four-quad gate improvement.  This would require widening of the private road 
approaching the crossing and re-grading to improve sight distance which would likely result in significant 
environmental impacts.  The private roadway crosses a wetland close to the tracks.  A full four-gate 
crossing is unreasonable for a private crossing that serves only three residences even if a few business 
invitees do cross on daily basis. 
 
At the second diagnostic team meeting held on August 19, 2010, input from additional parties was sought 
out and included Washington State Department of Transportation Rail Office, AMTRAK, the Washington 
Utility and Transportation Commission, residents interested in the quiet zone and the owner of the 
residence with the home occupation permit. The diagnostic team was again was not able to reach 
consensus so a SSM of 4-quad gate system was recommended as default Supplemental Safety Measure. 
 
SUPPLEMENTAL INFORMATION: 
There are over 40 freight and passenger train movements per day over these tracks. Amtrak did not 
operate passenger trains over the tracks in question on February 1, 1979. This track is part of the Strategic 
Rail Corridor Network. 
 
STEPS TAKEN REGARDING JOINT PETITIONER APPLICATION: 
The City of Vancouver works closely with BNSF Railroad on a variety of projects. We believe we have a 
good working relationship and contacted them immediately regarding the proposed waiver. At FRA’s 
direction, the City convened two diagnostic team meetings to address Supplemental Safety Measures as 
well as explore lower cost Alternative Safety Measures.   
 
The City of Vancouver has requested BNSF input on this waiver and is awaiting response.  
 
Accordingly, per 49 CFR § 222.15(b), the City of Vancouver requests that you or the Associate 
Administrator waive the requirement for a joint petition and accept Vancouver’s petition for 
consideration. 
 
Name and title of person who will act as point of contact during the quiet zone development process: 
 



 Matt Ransom 
 Long Range Planning Manager 

City of Vancouver 
PO Box 1995 
Vancouver, WA 98668-1995 
Phone: (360) 487-7707 
Email: matt.ransom@cityofvancouver.us  
 

See the attached list of each party receiving this notification. 
 
Respectfully submitted, 
 
 
 
Brian Carlson, PE 
Director of Public Works 
City of Vancouver 



 Recipients  (verify the appropriate person and addresses are correct) 
 
1. Railroads operating over the grade crossings: 
  
 Richard Wagner 

Manager of Public Projects WA 
 BNSF Railway 
 2454 Occidental Ave South, Suite 1A 

Seattle, WA  98134-1451 
 
Kurt Laird 
Amtrak Senior Safety Coordinator 
1875 South Holgate St 
Seattle, WA 98134 

 
2. State agency responsible for highway and road safety, and State agency responsible for grade crossing 
safety: 
 
 Ahmer Nizam 
 Railroad Specialist 
 Washington DOT 
 PO Box 47329 

Olympia, WA 98504-7329 
 
 Katherine Hunter 
 Transportation Compliance Manager 
 Washington Utilities and Transportation Commission 
 1300 S. Evergreen Park Dr. SW 

PO Box 47250 
Olympia, WA 98504-7250 
 

3. Federal Railroad Administration 
 
 Associate Administrator for Safety 
 Federal Railroad Administration 
 1200 New Jersey Ave. SE, MS - 25 

Washington, DC  20590 
 
Christine Adams 
Regional Manager for Grade Crossing Safety 
Federal Railroad Administration 
4106 NE 47th Ave 
Vancouver, WA 98661 

   
 
 
 
 
 
 
 
 
 
 



PHOTO PAGE: Views of crossings 
 



 

PHOTO 1: Private crossing (north side) 
 

 
PHOTO 2: Private crossing (south side)



 

 

 
PHOTO 3: Private crossing, NO TRESSPASSING  





 

 

EXHIBIT I 











 

 

EXHIBIT J 











































































 

 

EXHIBIT K 



U.S. Department 
of Transportation 

Federal Railroad 
Administration 

DEC 2 7 201f 

Mr. Brian K. Carlson 
Director of Public Works 
City of Vancouver 
P.O. Box 1995 
Vancouver, W A 98668 

1200 New Jersey Avenue, SE 
Washington, DC 20590 

Re: THR-000761, (U.S. DOT National Highway-Rail Grade Crossing Inventory Numbers: 
090090W, 090091D, 090092K, 090093S) 

Dear Mr. Carlson: 

The Federal Railroad Administration (FRA) has reviewed the public authority application 
that you submitted on behalf of the City of Vancouver, Washington (City), as required by 
Title 49 Code of Federal Regulations (CFR) Section 222.39(b)-Public authority application 
to FRA. The City has requested FRA's approval of the proposed alternative safety measures 
(ASM) at the 139th Avenue and 147th Avenue crossings. 

The 139th Avenue crossing will consist of 56 feet of channelization devices on the south side 
of the crossing and 16 feet of channelization devices on the north side of the crossing. The 
City suggested an effectiveness rate of0.45. FRA concurs with the analysis used to derive 
this estimate of effectiveness. 

The 14 7th A venue crossing will consist of 41 feet of channelization devices on the south side 
of the crossing and 16 feet of channelization devices on the north side of the crossing. The 
City suggested an effectiveness rate of 0.36. FRA concurs with the analysis used to derive 
this estimate of effectiveness. 

Pursuant to 49 CFR § 222.39(b)(4)(ii), FRA hereby approves the application submitted by 
the City. FRA finds that implementation of the ASMs described above and the supplemental 
safety measure (SSM) at the 164th Avenue crossing will result in a Quiet Zone Risk Index of 
27,129, which is below the Risk Index With Horns of30,481 (the risk that would be present 
ifthe horns were still sounded). 

FRA notes that the City previously applied for and obtained relief from the regulatory 
requirement in 49 CFR § 222.25(b)(l)-How does this rule affect private highway-rail grade 
crossings? This rule states that private highway-rail grade crossings that are located within 
New Quiet Zones and have been determined to allow access to the public must be treated in 
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accordance with the recommendations of a diagnostic team. As part of FRA' s review of this 
quiet zone application, FRA reviewed the regulatory relief that FRA's Railroad Safety Board 
granted by an April 12, 2011, letter and determined that the conditions previously imposed as 
part of that relief continue to be sufficient and necessary. 

Therefore, prior to the establishment of a quiet zone, the City must comply with the 
conditions imposed inFRA's April 12, 2011, decision letter. Accordingly, after successful 
installation of the proposed ASMs and SSM, and compliance with all applicable quiet zone 
requirements contained within 49 CFR §§ 222.25, 222.27-How does this rule affect 
pedestrian grade crossings?, and 222.35-What are the minimum requirements for quiet 
zones?, the City may submit its Notice of Quiet Zone Establishment in accordance with the 
requirements of 49 CFR § 222.43-What notices and other information are required to create 
or continue a quiet zone? 

If you would like to discuss FRA's decision, the FRA point of contact for this issue is 
Mr. Ron Ries, Staff Director, Highway-Rail Grade Crossing Safety and Trespass Prevention 
Programs. Mr. Ries may be contacted at (202) 493-6285 or Ronald.Ries@dot.gov. 

Sincerely, 

Jo Strang 
Associate Administrator for Railroad Safety/Chief Safety Officer 

cc: Ms. Katherine Hunter, Washington Utilities and Transportation Commission 
Ms. Mary A. Kellogg, Property Owner 
Mr. and Mrs. Ralph and Mary Jacob, Property Owners 
Mr. and Mrs. Joseph Leas and Julianne Ament-Leas, Property Owners 
Mr. Kurt Laird, Amtrak 
Ms. Kathy Marshack, Property Owner 
Mr. Ahmer Nizam, Washington Department of Transportation 
Mr. John Shurson, BNSF Railway 
Mr. Richard Wagner, BNSF Railway 
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Memorandum 

TO: Pat McDonnell, City Manager 
 
CC:  Matt Ransom , Transportation Planning Manager  
  Bill Whitcomb, Senior Civil Engineer, Pavement Management 
  John Manix, Traffic Engineer, Neighborhood Traffic Control  
  Brooke Porter, Transportation Community Relations Specialist 

FROM: Thayer Rorabaugh, Manager of Transportation Services 

DATE: May 20, 2005 

RE: Train Horn Quiet Zone – Formation Feasibility and Next Steps 

 
Purpose 
 
The intent of this memo is to advise you and interested citizens on the feasibility of 
establishing a Train Horn Quiet Zone (THQZ) and recommend next steps for project 
proponents.  A THQZ can be established with the construction of a quad-gate system at the 
five railroad crossings of public roads.  Three of the public crossings are in the East THQZ 
and two are in the West THQZ.  See Figure 1 for the West THQZ location and Figure 2 for 
the East THQZ location.  Due to the large quantity of information regarding this topic, staff 
has prepared a Web page to provide public access to supplementary project documents.  For 
more information see www.ci.vancouver.wa.us/trainhorns. 
 
 
Recommendations and Suggestions 
 
1. Should project proponents wish to pursue the THQZ, staff recommends that Project 
proponents establish a Local Improvement District (LID) and should use Figure 1 and 
Table 1 for the estimated LID cost per lot in the proposed West THQZ and Figure 2 and 

CONFDENTIAL

 
Transportation Services 

1300 Franklin Street – 4th Floor 
P.O. Box 1995 

Vancouver WA 98668-1995 

 
Phone:  (360) 696-8290 
FAX:    (360) 696-8588 

www.ci.vancouver.wa.us 
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Table 2 for the estimated cost per lot in the proposed East THQZ.  These include both 
the cost for installation of the additional crossing gates necessary to establish the THQZ 
and an estimate of the annual maintenance cost per lot or unit.  It should be noted that 
state law authority currently does not exist allowing LID funding of annual maintenance 
costs.  See recommendation #2 below. 
 
2. Staff recommends that project proponents pursue state legislation to modify State 
Statute 35.43.040 to authorize use of Local Improvement Districts to fund the 
maintenance of the proposed THQZ. 

 
3. Staff suggests that the community allow the Federal Railroad Administration (FRA) 
Train Horn Rule to be in effect for about six months to evaluate the impact on train horn 
noise before taking further action. 
 
4. Staff suggests that the residents of the West THQZ wait for the build-out of 
Tidewater development, buildings 4-7, prior to implementing the quiet zone. 
 
 
Background 
 
Like many communities across the country, the City has received complaints about train 
horn noise for some time.  Working with the Burlington Northern Santa Fe Railroad (BNSF) 
and the Federal Railroad Administration (FRA), the City investigated the feasibility of 
forming a train horn quiet zone. 
 
The FRA has developed a process to establish a THQZ by installing supplemental safety 
measures (SSM).  In this case, the preferred SSMs are additional crossing gates at railroad 
crossings of public streets.  More details regarding quiet zones can be found on the FRA’s 
Web site at: www.fra.dot.gov/us/content/1318.   
 
Because the City does not have funding to install the SSMs, staff investigated whether a 
Local Improvement District could serve as a funding mechanism.  An LID is a method 
provided for under RCW 35.43.042 that allows property owners in a discrete city area to 
fund a public improvement.  LIDs are commonly used to finance roadway improvements or 
utility installations where those who benefit pay for the improvement.  More details 
regarding LIDs can be found on the Municipal Research & Service Center of Washington’s 
Web site at: www.mrsc.org/Subjects/PubWorks/lidpg.aspx. 
 
 
Tasks undertaken to investigate the feasibility of a THQZ 
 
• FRA Final Train Horn Rule – The final horn rule was published April 27, 2005.  The 
FRA processed over 1,000 comments on the interim train horn rule.  The final rule takes 
effect on June 24, 2005.  Therefore, project implementation could not begin before then.   
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• Sound Study – A professional sound consultant took field measurements and 
determined the area around the railroad crossings that will have a measurable benefit 
from the elimination of the train horns.   
 
• Diagnostic Team Report – The FRA requires the convening of a Diagnostic Team to 
evaluate public crossings and to determine the best SSM plan.  BNSF, FRA and City 
staff make up the Diagnostic Team.  This work is wrapping up and is 99% complete but 
cannot be finalized until the final train horn rule had been published.  Staff anticipates no 
significant changes after the first review of the final rule, but will forward the report to 
the other diagnostic team members for final approval. 

 
• Preliminary Engineering Estimate – Staff prepared cost estimates for installing the 
preferred SSMs provided for in the Diagnostic Team Report with BNSF assistance in 
estimating gate equipment costs.  These estimates will need to be updated if they are 
used in the future to account for inflation.   

 
• Benefit Estimate – A licensed appraiser prepared a benefit study to estimate home 
value appreciation as a result of train horn elimination.  This is the central issue in LID 
formation because the cost of the improvement per home can not exceed the amount the 
home will appreciate.  

 
• LID Process – The City has prepared an outline of the process for the formation of 
an LID including a petition that project proponents can use to initiate the LID process.   

 
• Public Input – On February 16, 2005, the City convened a meeting with the residents 
in the proposed east and west THQZ.  At the meeting and subsequently, staff received 
many comments regarding the project both in support of and opposed to the proposal.  In 
general most comments were related to the proposed LID method and the distribution of 
the cost of the project to the property owners.  As a result of these comments, staff and 
the sound consultant refined the proposal to address concerns that the costs be 
distributed proportionally.  Staff also checked the boundaries to include additional 
benefited properties outside of the initially considered benefit area and to exclude others 
that would receive no discernable benefit.  Staff prepared a Frequently Asked Question 
document in reply, available on the project Web page at: 
www.ci.vancouver.wa.us/trainhorns. 
 
 
Discussion of Recommendations and Suggestions 
 
The distribution of the costs for the proposed THQZ is based on a sound study prepared by 
Michael Minor and Associates titled Railroad Horn Quiet Zone Sound Study – Benefit Zone.  
The study collected sound measurements which were used to assess and model train horn 
noise in the vicinity of the proposed THQZs.  The study provides for a 3-tiered benefit area 
for both the east and west proposed THQZ and recommends a contribution ratio to the 
project for each area. See Figure 1 for the West THQZ and Figure 2 for the East THQZ.  
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Interested individuals may learn more about the sound study on the project Web page at: 
www.ci.vancouver.wa.us/trainhorns. 
 
Staff used the sound study’s tiered benefit areas and overlaid that information using Clark 
County’s Geographic Information System to identify which lots fell within each tier.  Staff 
used the sound study’s benefit ratio model and calculated the cost per lot to construct the 
crossing improvements needed to implement the THQZ and the annual cost to maintain the 
new gates.  See Table 1 and 2 for the cost break down per tier. 
 
 

Table 1: West Train Horn Quiet Zone Costs 
Total Project Cost Estimate = $797,000* 
Type of Expense No. lots**   Tier     Costs/lot 

78 1 $5,000 
78 2 $4,000 

Construction Cost

95 3 $1,000 
Total Annual Maintenance Cost Estimate = $20,000 

78 1 $125/yr 
78 2 $100/yr 

On-going 
Maintenance 

95 3 $25/yr 
 
 

Table 2: East Train Horn Quiet Zone Costs 
Total Project Cost Estimate = $888,600* 
Type of Expense No. lots**   Tier     Costs/lot 

191 1 $3,000 
98 2 $2,400 

Construction Cost

134 3 $600 
Total Annual Maintenance Cost Estimate = $30,000 

191 1 $100/yr 
98 2 $80/yr 

On-going 
Maintenance 

134 3 $20/yr 
   * - Year 2005 cost estimate; ** - Lots include Condo units 
 
 
Staff recommends that the maintenance of the crossing improvements necessary to establish 
a THQZ be included in the LID.  Assistant City Attorney Brent Boger, in consultation with 
independent LID bond counsel, concluded that no statutory authority presently exists to fund 
the operation and maintenance of railroad crossing gates.  Bond counsel is a lawyer or law 
firm retained by the City to review and approve the lawfulness of a proposed financing plan.  
BNSF so far has not agreed to undertake the on-going maintenance of the additional 
crossing gates.  The City does not have the ability to assume this burden without cutting 
services elsewhere.  Staff found no other reasonably feasible method to fund on-going 
maintenance.  
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Even though current state law does not authorize maintenance expenses for SSMs, it is 
possible that with a deliberate lobbying effort, the statute could be amended to authorize on-
going operation and maintenance, especially in light of the fact that current state law allows 
counties to finance maintenance costs through road improvement districts (RIDs).  At the 
present time, cities and counties can only fund maintenance costs in an LID for two 
specified improvements:  lighting and escalators. 
 
Based on public comments, the City’s sound consultant took additional sound measurements 
to establish whether the residents of Tidewater Cove Condominiums will benefit and into 
what tier the buildings should be placed.  Based on the sound study, existing buildings 1, 2 
and 3 fall into Tier 3 and buildings 5, 6 and 7 fall into Tier 2.  Additional condominium units 
are in the planning stage but have not been included in the calculations for the proposed 
west THQZ because of the preliminary nature of the current proposals.  Staff suggests that 
project proponents wait until all units are complete prior to initiating the proposed LID for 
the West THQZ because these units will clearly benefit, and the additional units will lower 
the cost per unit significantly.   
 
Strong public sentiment exists that the cost should be distributed proportionate to the 
assessed value of the property in the benefit areas.  Based on the findings of Assistant City 
Attorney Brent Boger and independent LID bond counsel, this allocation of cost method 
would be difficult under current state law.  Staff gave careful consideration to use of lot size 
to proportion the project costs, but based on the recommendation of our appraiser, David 
Goggin of Mulligan and Associates, we recommend distributing the cost equally among the 
useable residential lots.  This recommendation will be subject to final review of bond 
counsel. 
 
If project proponents initiate the LID process, staff has prepared a petition form for 
distribution and an outline of the LID process.  The petition form has been pre-approved by 
the City Attorney’s office and should not be modified.  Both the petition and process outline 
are posted on the Web page www.ci.vancouver.wa.us/trainhorns.  Citizens interested in 
moving forward with the project will need to circulate the petition to verify that over 50% of 
the property owners in the benefit areas support the project.  After receiving the petition 
verifying that a simple majority of potentially affected property owners support the project, 
the City will initiate the formation hearings and engineering design work to move the project 
forward.  As part of the engineering design, the cost estimate will be updated. 
 
The final train horn rule was published on April 27, 2005 and will take effect on June 24, 
2005.  The rule has not changed significantly from the interim train horn rule related to the 
proposed East and West THQZ, but it remains to been seen how it will effect BNSF use of 
train horns.  
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Figure 2: East Train Horn Quiet Zone Benefit Areas
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DATE:      March 13, 2013 
 
TO:       File 
 
FROM:     Matt Ransom, Project Development and Policy Manager 
 
RE: SEPA Compliance Determination 

 
 
The following information is submitted as documentation of the SEPA compliance determination for 
the proposed Local Improvement District effectuating the East Vancouver Train Horn Quiet Zone. 

LID Procedural Requirements 

- Determine whether LID formation is categorically exempt from procedures of State 
Environmental Policy Act (SEPA), Chapter 43.21C RCW and Chapter 197-11 WAC.    

- Determine whether the physical improvements (Project) are categorically exempt from 
procedures of State Environmental Policy Act (SEPA), Chapter 43.21C RCW and Chapter 
197-11 WAC.    

Proposed Physical Improvements 

Construction of the physical improvements associated with the proposed LID are generally 
described as follows and more particularly described in Attachment A. 

- SE 139th Avenue public crossing (090090W): installation of median channelization 
devices; installation of new and replacement of existing street lights, installation of radar 
speed sign and other traffic control signs and markings, and incidental maintenance work;  
 

- Private crossing (090091D) in the vicinity of SE 144th Avenue / Evergreen Highway 
intersection:   removal of sight obstructions and installation of enhanced stop signs and 
related traffic signs and markings; 
 

- SE 147th Avenue public crossing (090092K): installation of median channelization devices; 
installation of new street lights, installation of radar speed sign and other traffic control 
signs and markings, and incidental maintenance work; and, 
 

- SE 164th Avenue public crossing (090093S): roadway shoulder widening and stormwater 
collection, replace adjacent driveway transitions, installation of retaining walls, installation 
of median channelization devices, incidental maintenance and mailbox relocation.  
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SEPA Compliance 

Findings are made as follows: 

- LID Action:  the formation of the LID is exempt from SEPA requirements pursuant to WAC 
197-11-800(16).  (see Attachment 2) 

- Physical Improvements:  the physical Project is exempt from SEPA requirements pursuant to 
WAC 197-11-800(2).   (see Attachment 3) 
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Attachment A 
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Attachment B 

WAC 197-11-800 Agency filings affecting this section 

Categorical exemptions. 
  The proposed actions contained in Part Nine are categorically exempt from threshold determination and EIS requirements, subject 
to the rules and limitations on categorical exemptions contained in WAC 197-11-305. 
 

Note: The statutory exemptions contained in chapter 43.21C RCW are not included in Part Nine. 
Chapter 43.21C RCW should be reviewed in determining whether a proposed action not 
listed as categorically exempt in Part Nine is exempt by statute from threshold 
determination and EIS requirements. 

 

  (16) Local improvement districts. The formation of local improvement districts, 
unless such formation constitutes a final agency decision to undertake construction of a 
structure or facility not exempted under WAC 197-11-800 and 197-11-880. 
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Attachment C 

 

WAC 197-11-800 Agency filings affecting this section 

Categorical exemptions. 
  The proposed actions contained in Part Nine are categorically exempt from threshold determination and EIS 
requirements, subject to the rules and limitations on categorical exemptions contained in WAC 197-11-305. 
 

Note: The statutory exemptions contained in chapter 43.21C RCW are not included in 
Part Nine. Chapter 43.21C RCW should be reviewed in determining whether a 
proposed action not listed as categorically exempt in Part Nine is exempt by 
statute from threshold determination and EIS requirements. 
 

  (2) Other minor new construction. The following types of construction shall be exempt except where 
undertaken wholly or in part on lands covered by water (unless specifically exempted in this subsection); the 
exemptions provided by this section shall apply to all licenses required to undertake the construction in 
question, except where a rezone or any license governing emissions to the air or discharges to water is 
required: 
 
     (a) The construction or designation of bus stops, loading zones, shelters, access facilities and pull-out 
lanes for taxicabs, transit and school vehicles. 
 
     (b) The construction and/or installation of commercial on-premise signs, and public signs and signals. 
 
     (c) The construction or installation of minor road and street improvements such as pavement marking, 
freeway surveillance and control systems, railroad protective devices (not including grade-separated 
crossings), grooving, glare screen, safety barriers, energy attenuators, transportation corridor landscaping 
(including the application of Washington state department of agriculture approved herbicides by licensed 
personnel for right of way weed control as long as this is not within watersheds controlled for the purpose of 
drinking water quality in accordance with WAC 248-54-660), temporary traffic controls and detours, 
correction of substandard curves and intersections within existing rights of way, widening of a highway by 
less than a single lane width where capacity is not significantly increased and no new right of way is 
required, adding auxiliary lanes for localized purposes, (weaving, climbing, speed change, etc.), where 
capacity is not significantly increased and no new right of way is required, channelization and elimination of 
sight restrictions at intersections, street lighting, guard rails and barricade installation, installation of catch 
basins and culverts, and reconstruction of existing roadbed (existing curb-to-curb in urban locations), 
including adding or widening of shoulders, addition of bicycle lanes, paths and facilities, and pedestrian 
walks and paths, but not including additional automobile lanes. 
 
     (d) Grading, excavating, filling, septic tank installations, and landscaping necessary for any building or 
facility exempted by subsections (1) and (2) of this section, as well as fencing and the construction of small 
structures and minor facilities accessory thereto. 
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     (e) Additions or modifications to or replacement of any building or facility exempted by subsections (1) 
and (2) of this section when such addition, modification or replacement will not change the character of the 
building or facility in a way that would remove it from an exempt class. 
 
     (f) The demolition of any structure or facility, the construction of which would be exempted by subsections 
(1) and (2) of this section, except for structures or facilities with recognized historical significance. 
 
     (g) The installation of impervious underground tanks, having a capacity of 10,000 gallons or less. 
 
     (h) The vacation of streets or roads. 
 
     (i) The installation of hydrological measuring devices, regardless of whether or not on lands covered by 
water. 
 
     (j) The installation of any property, boundary or survey marker, other than fences, regardless of whether 
or not on lands covered by water. 
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