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Abstract

For more than a decade the FTA CREATE (© HMMH) calculation
spreadsheet has been used to calculate rail transit noise
emissions for environmental clearance studies. The CREATE
spreadsheet calculates a single result, and for a single condition
(e.g., Existing, No-Build, Build) at a time. Subsequently, most rail
transit noise analyses have been based upon calculations of the
CREATE algorithm at only a few representative receptor locations.
Thanks to improvements in technology (computing power), and
readily available resource data (GIS data), the complex CREATE
algorithm may now be applied to every noise-sensitive receptor
within a study area with great efficiency and numerous benefits
to the project planning process, owner(s), and the public.
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Background

CREATE*

(Chicago Rail Efficiency And Transportation Efficiency)

What: Spreadsheet Calculator for Rail Noise
Purpose: Following FTA Guidance Manual (2006)

Developed for Chicago Create Project
Copyright 2006, HMMH Inc.
Case:

RESULTS
Noise Source Lan (@B
[All Sources Enter Land Use

urce 1

TRANSIT NOISE AND VIBRATION
IMPACT ASSESSMENT

FTANVAS0.1003-06 May 2006

ng Garage
¢ & Ride Lot

t?

Intervening Rows of of Buildings
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Background

CREATE*

Calculates:
> Ly OF Leq for a Single Receiver
- From Up to 8 Different Sources

Noize Model Baged on Federal Transit Adminstration General Transit Hoise Aszessment
Developed for Chicago Create Project

Copyright 2006, HMMH Inc.

Case:

RESULTS

Noize Source Leq - daytime (dB Leq - nighttime {dB

All Sources

*Harris, Miller, Miller, Hanson, ©2006 TRB ADC40 - Portsmouth, NH — July 20-23, 2014



Background

CREATE*

Calculates:
> Ly OF Leq for a Single Receiver

- Based on Source and Path Parameters

Enter data for up to 8 noize sources below - see referance list for source numbers.
NOISE SOURCE PARAMETERS

Parameter Sc urce 1 S.Crur e 2 Source 3

c urce Hum

Day‘tlm:- Hc IS
(7 AM - 10 PM)
Highttime Hours
{10 PM - 7 AN)

Viheel Flats? I
Jointed Track? __

Embedded Track?
A:-rlal Stru tur:-

__
imervening Rows ofofBulaings | ] ]

N

*Harr:isl Mi”er’ Mi”er’ Hanson’ ©2006 TRB ADC40 - Portsmouth, NH —JUly 20-23, 2014



CREATE*

Calculates:

Background

- From a Menu of 23 Source Types

SOURCE REFERENCE LIST

Source

Commuter Electric Locomotive
Commuter Diesel Locomotive
Commuter Rail Cars
RAT/LRT

AGT, Steel Wheel
AGT, Rubber Tire
Monorail

Maglev

Freight Locomotive
Freight Cars

Hopper Cars (empty)
Hopper Cars (full}
Crossover
Automobiles

City Buzes
Commuter Buses
Rail %ard or Shop
Layover Tr.

Bus Storage

Bus Op. Facility

Bus Transit Center
Parking Garage

Park & Ride Lot

*Harris, Miller, Miller, Hanson, ©2006
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Background

FTA GUIDANCE
Methodology:

- and vibr
y . It also serve
further analysis when sensitive locations are prese
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cancitiva ranaivare ara freend io he present, there are two
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:',it and multimodal alternatives
m nmdrl and alignm r:t in a corridor, it is not prudent
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close proximity of sensitive land us
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warranted as part of the initial environmental ; ment Jt Ihrrﬂ are pc:ln'ntnii1 severs impacts |:|1.|r1 to
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Probiem

LIMITATIONS
CREATE Algorithm:

< Each Source Calc =
33 Layers / Steps

CALCULATIONS
er

< Calculate 8 Sources =
422 Columns*

*Excel 2003 Worksheet Limit = 256 I —
7 [}
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LIMITATIONS

CREATE Calculator Returns Single Result
One Receptor

One Condition (Existing, No-Build, Build, Alternatives)

DETAILED ANALYSIS =
TOO MUCH WORK

”
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LIMITATIONS

General Assessment
Distance — Based

Acoustics Not Always Homogeneous

GENERAL ="FINAL”

because

DETAILED = DIFFICULT*

*Time-consuming, inefficient, tedious... B
—
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LIMITATIONS

Detailed Analysis
IF Comprehensive = Time Consuming
IF Cursory = Subjective
Also, SOMETIMES...

DETAILED ANALYSIS #
GENERAL ASSESSMENT

e
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PROBLEM STATEMENT

HOw to EFFICIENTLY
MAKE

DEFENSIBLE
- CONSISTENT & ACCURATE —

DETERMINATIONS of
- IMPACTS & ABATEMENT?

”
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PROBLEM STATEMENT
-OR-
CAN

DETAILED ANALYSIS
BE EASIER THAN / SAME AS

GENERAL ASSESSMENT?

”
TRB ADC40 - Portsmouth, NH — July 20-23, 2014




HYPOTHESIS
ADVANCEMENTS IN:

GIS -anD- CALCULATIONS
MAKE

DETAILED ANALYSIS
SAME / EASIER THAN

GENERAL ASSESSMENT

e
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Hypothesis

N

CAN NOW AUTOMATE ALL RECEPTOR DATA:
> X,Y,Z

> DISTANCES

> LAND USES

> BUILDING
ROWS

TRB ADC40 - Portsmouth, NH — July 20-23, 2014



Hypothesis

NACA

GIS
CAN INTEGRATE SOURCE TO PROJECT DATA:

Desc Ref SEL__ Dist Term Descl Denoml__ Mint Coefl Desc2 DenomzZ __ WinZ Coef2 Descd Denom3 __ Min3 Coefd Jointed Embedded Aerial Barrier 1827
Commuter Electric Locomotive 90 15 speed (mph} 50 20 10.0 trains/hour 0.01 10.0 locositrain 5.0 3.0 4.0 -5.0 0.0
Commuter Diesel Locomotive 92 15 speed (mph) 50 20 -10.0  trainsfhour om 10.0 locositrain 50 30 40 -5.0 0.0
Commuter Rail Cars 22 15 speed (mph} 50 20 20.0  trains/hour 0. 10.0 cars/train 5.0 3.0 4.0 -5.0 0.0
RRT/LRT 82 15 speed (mph) 50 20 20.0 trains/hour 0.;m 10.0 cars/train 50 3.0 40 5.0

[AGT, Steel Wheel a0 15 speed (mph) 50 20 20.0  trainsfhour om 10.0 carsitrain -5.0

[AGT, Rubber Tire 78 15 speed (mph} 50 20 20.0 trains/hour 001 10.0 cars/train 5.0

Monorail 82 15 speed (mph) 50 20 20.0 trains/hour 0.0 10.0 cars/train 5.0

Maglev 72 15 speed (mph} 50 20 20.0  trains/hour 0. 10.0 cars/train 4 -5.0

Freight Locomotive 97 15 speed (mph} 40 20 10.0 trains/hour 0.01 10.0 locositrain 5. X -5.0

Freight Cars 100 15 speed (mph} 40 20 20.0  trainsfhour om 10.0 length of cars (ft) / train 5.0 -5.0

Hopper Cars (empty) 15 speed (mph} 40 20 20.0  trainsfhour 0. 10.0 length of cars (ft) / train 5. X -5.0

Hopper Cars (fully 15 speed (mph) 40 20 20.0 trains/hour 0.0 10.0 length of cars (ft) / train 5. . A 5.0
Crossover 25 trains/hour 1 om 10.0 duration of one train (sec) om 10.0

| Automobiles 15 speed (mph} 50 30 281 vehicles/hour 001 10.0

City Buses 15 speed (mph) 50 30 239  vehicles/hour oM 10.0

Commuter Buses 15 speed (mph} 50 30 146  vehicles/hour 0. 10.0

Rail Yard or Shop 25 trains/hour 20 0o 10.0

Lavover Tracks 25 trains/hour 1 0.01 10.0

CONDITION: =NEED FROM GIS
=NEED FROM PROJECT SOURCE INPUT
EXISTING =CALC FROM GIS & PROJECT DATA

=
3

@ 6o = Gt L3 R

Source
Source Value
CL Dist

Day Vall

Day Valz
Day Vald
Night Wal1
Might Wal2
Might Wal2

r HNIA

Dist Sourced to CL
#NIA
#NIA
HNIA
HMNIA
#NIA
HNIA

i HNIA

Dist Source3 to CL
HENIA
#NIA
HNIA
HNIA
#NIA
#MNIA

g #NIA

Dist Source2 to CL
HENIA
HMNIA
HNIA
HNIA
HNIA
HMIA

r HNIA

Dist Sourcel to CL
HNIA
HNIA
HNIA
HNIA
H#NIA
HNIA

(=R{=0 =4 [=] [=1 {=01 [=7 L=
(== =1 [=] (=1 (=0 [=J L=
(= =0 =1 [=] (=1 (=1 [=] L=
(=R =0 =1 [=] [=1 (=0 [=] L=

Equip. & Track
Conditions

Joined Track

=

Joined Track

Joined Track

=

Joined Track

Embedded Track

=

Embedded Track

Embedded Track

=

Embedded Track

Aerial Structure

Aerial Structure

Aerial Structure

Aerial Structure

TRB ADC40 - Portsmouth, NH — July 20-23, 20




Hypothesis

CALCULATIONS
CAN EXPAND CALC TO A SINGLE ROW:

(Allows calculation of multiple receptors on single sheet)

CONDITION
EXISTING

ii

i

]

s 8
_

_ 3l ]
E'Eﬂzﬂ 7 _I_I__EI_B_
[ oeopites|  s7asosi|  e37[ 3] 1] sasomelw [ i e[ [ [ [  oo[  wo]  op]
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CALCULATIONS

CAN LINK ALL CASES TO CALCULATE IMPACTS

(Use Equations*, Not Graphs)

=23

SEVERE IMPACTS

=57

MODERATE IMPACTS

BUILD (ADD'L TRAINS ONLY)

NO-BUILD

EXISTING - CALC

)

EEE

TRB ADC40 - Portsmouth, NH — July 20-23, 2014
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ion

FTA Transit Noise and Vibrat

*Ref



F solution

GIS
UTILIZE (vow) TYPICALLY EXISTING RESOURCES:

Parcels

Centerline Alignment Data
Land Use

p— Y .5

DEM (pigital Elevation Model)
Topo

‘__’

TRB ADC40 - Portsmouth, NH — July 20-23, 2014
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solution

GIS
GENERATE STUDY AREA:

» Buffer Centerline(s)

» Clip PARCEL Layer

— TRB ADC40 - Portsmouth, NH — July 20-23, 2014



solution

N

» Land Use Data to

Parcel Data

» Assign Land Use

Values*

- TRB ADC40 - Portsmouth, NH — July 20-23, 2014



solution

CALCULATIONS
FORM RECEPTOR LAYER ATTRIBUTES:
LW XY, 21

» Building Rows?

> Distances?

1.RK&K custom-developed tools s
TRB ADC40 - Portsmouth, NH — July 20-23, 2014



solution

CALCULATIONS
POPULATE INPUT TABLES:*

=NEED FROM GIS

' CONDITION: |
. ce
Source Value r = NO-BUILD

st | Dist. Source] to
. #N | ;
| A el CONDITION:
N |
#N
#N

Might Wall |
Night Val2
Might al3 | #N
Equip. & Track |Joined Track b } ! ource : : Ll
Conditions  |Embedded Tr 0 alue Commuter Diesel Locomotive
Aerial Structure | Might Wal2 | ( 5 Dist. Source! to CL
Might Wal3 | v speed (moh)

|2
Day Val3
Might Val1 :
Might Val2 |
Might Val3 locositrain

Equip. & Track [Joined Tra
Condtions  |Embedded
| Aerial Stru

Equip. & Track |Joined Track
Conditions Embedded Track
Aerial Structure

%MBH! table per condition (Ex., NB, Build) TRB ADCA40 — Portsmouth, NH — July 20-23, 2014




solution

CALCULATIONS
LINK INPUT TO CALCULATIONS

CONDITION:
BUILD

| CL Dist Barrier (¥)  |# Bldg Rows Leg(night)

3458 1i- il

I

£a

One input table per condition (Ex., NB, Build) TRB ADC40 — Portsmouth, NH — July 20-23, 2014
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CALCULATIONS

LINK CASES TO CALCULATE IMPACTS*

=23

SEVERE IMPACTS

=57

MODERATE IMPACTS

BUILD (ADD'L TRAINS ONLY)

NO-BUILD

EXISTING - CALC

.nn___

EEE

“n‘n‘n“‘______m‘n‘_‘
n‘nnnnn‘n‘______”‘”‘_n
“‘”nn_‘”‘______”“‘_‘
__________‘__nn‘____n_

ERE

TRB ADC40 - Portsmouth, NH — July 20-23, 2014
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solution

EXPORT BACK TO GIS

= ’ L ¥ i "- e
- o i e T\ d -/
se o} sz |57\ Ts7s7)| 57| | 57 o] s e v s

58 |58 |.57451’§ 5757 |[s7l57/ 57 |57 457
- 2 — RS

{

lsa] |

ﬁ_aat;ﬁl 57,57
B g
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RESULTS

DETAILED ANALYSIS TOOL

Microsoft® Office-Based

(Common Licensing Requirements)

FTA-Compliant

(Uses CREATE Algorithm)
FLEXIBLE

—

”
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RESULTS

INTEGRATED GIS RESULTS

esri ArcReader Compatible

(No Licensing Requirements to View)

Project & Municipal Use

(Formatted for Web Publishing)

’
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BENEFITS
RECEPTORS EQUAL CONSIDERATION

(Defensible)

ACCOMMODATE LARGE STUDY AREAS

ADDRESS VARYING ACOUSTICS

”
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BENEFITS

FLEXIBLE FOR PROJECT CHANGES

(Parameter input changes = automatically updated calculations & GIS)

NOISE PROACTIVE, NOT REACTIVE

RESULTS ACCESSIBLE, VISIBLE

’
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CONCLUSION STATEMENT
ADVANCEMENTS IN

GIS -anD- CALCULATIONS*
HAVE MADE POSSIBLE FOR

DETAILED ANALYSIS
TO BE SAME / EASIER THAN

GENERAL ASSESSMENT

4‘

SO ice Excel TRB ADC40 — Portsmouth, NH — July 20-23, 2014




QUESTIONS?

—-—-————_____—__-_

TRB ADC40 - Portsmouth, NH — July 20-23, 2014



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38

