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Appendix E-1: Noise Assessment Formulas

A. GENERAL NOISE ASSESSMENT FORMULAS

For the General Noise Assessment, noise exposures were calculated at a reference distance of
50 feet from the track using the following equations.

For Locomotives:

Legy = SEL,; + 10 log (Ny.,s) — 10 log (8/50) + 10 log (V) - 35.6
For Rail Cars:

Legay = SEL; + 10 log (N, + 20 log (S/50) + 10 log (V) - 35.6

and where:

N,... = average number of locomotives per train

N_.. = average number of cars per train

T = average throttle setting of diesel-electric locomotive

S = train speed, in miles per hour

v = average hourly volume of train traffic, in trains per hour

A\ = average hourly daytime volume of traffic, in trains per hour or
= number of trains, 7 AM to 10 PM / 15

V, = average hourly nighttime volume of traffic, in trains per hour or
= number of trains, [0 PMto 7 AM /9

SEL, = reference SEL value, which equals 92 dBA for locomotives, and

82 for rail cars

For the General Noise Assessment at Highbridge and Blissville the procedures contained in the
FTA guidance manual were used, with calculations for 50 feet from the center of the site as

follows:
Legay = SEL ¢ T Cy-35.6

Ldn — ]0 lOg [ (1 5) X 10(Leq(day)/10) + (9) X lo(Leq(night)HO/lO)] _ 138

ref

where

Cy = 10 log (N;/20) for rail yards and shops
Cy = 10 log (2N;) for layover tracks

N; = Number of trains per hour

SEL,, = 118 for rail yards and shops

SEL,; = 116 for layover tracks

These values were adjusted for the appropriate distance.
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MTA/LIRR East Side Access Project DEIS

B. DETAILED NOISE ASSESSMENT FORMULAS

RAIL NOISE PREDICTION METHODOLOGY

The FTA guidance manual procedure and formulas for calculating rail noise were utilized to de-
termine noise from train operations. Using the FTA methodology, L,,;, and L;,, noise levels for
free-field acoustic conditions (no reflections above ground) from fixed-rail sources are calcu-
lated at 50 feet, using the following equations:

For Locomotives:

Legay = SEL e+ 10 log (Nyuep) + Cr — 10 log (S/50) + 10 log (V) - 35.6

where

C. - 0 for T<6
T 2(T-5) for T>6

For Rail Cars:

Leq = SELc+ 10 log (N,,) + C; —20 log (S/50) + 10 log (V) = 35.6

where FTA recommends use of the following adjustments as applicable:

+5 for Jointed Track
+3 for Embedded Track on Grade
+4 for aerial Structure with Slab Track

For Warning Horns:

Leqm = SEL,;— 10 log (8/50) + 10 log (V) - 35.6

Combined:
L (l): 10 log [lo(LeqL/IO) + 10(LeqC/10) + lo(LeqH/IO)]
eq (h
L. = 10 lO (Leq(day)/10) + 9 (Leq(night) + 10/10)
dn & 1(15)x 10 10 ]
where:
Niws = average number of [ocomotives per train
N... = average number of cars per train
T = average throttle setting of diesel-electric locomotive
S = train speed, in miles per hour
\Y = average hourly volume of train traffic, in trains per hour
Vy = average hourly daytime volume of traffic, in trains per hour

= number of trains, 7 AMto 10 PM / 15
= average hourly nighttime volume of traffic, in trains per hour
= number of trains, [0 PMto 7AM /9

v

n
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Chapter 11: Noise and Vibration

SEL.., =92 dBA for locomotive, 82 for rail cars and 108 for locomotive horn"

Noise levels calculated at 50 feet from the equations above were corrected for distance as
follows:

(Lgn OF L))t p geet = (L OF Liggenyat 50 feet — 10 log (D/50) — 10G log (D/42) — A yiciging
where
D = the distance from the source to the receptor in feet

G = the ground factor;  for hard ground G =0
for soft ground G =0.66 Hy <35

=0.75 H
(1 - _4%“) 5 <H, <42

42
=0 Hee >
H,; = sum of average path heights on either side of barrier
A = sound attenuation shielding between source and receiver (see section
6.3.2, FTA)

shielding

C. DETAILED NOISE ASSESSMENT CALCULATIONS

The spreadsheets on the following pages detail the noise calculations for each of the 15 LIRR
branch receptor sites on Long Island, as well as each of the seven sites at potential new rail
yards on Long Island.

The analysis assumes an SEL, value of 108 for locomotive warhing horn noise for Existing, No

Action, and Build alternatives. LIRR has recently started a program to retrofit locomotives with a
warning horn that will result in a significantly less-intrusive horn sound that will comply with the
minimum 96 dB standard required by the Federal Railroad Administration.
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APPENDIX E-2

NOISE ASSESSMENT CALCULATIONS:
LIRR BRANCH SEGMENTS



Adjusted Distances

Adjusted to noise values at nearest residences

Site Distance Noise Existing Noise Level | No Build Noise Level Build Noise Level Project Noise Level
Measured|Residence| Descriptor |Measured |Residence*|{Calculated [Residence*|Calculated| Residence*|Calculated | Residence”
1 70 90 Ldn 69.6 68.0 71.3 69.7 71.7 70.1 67.6 66.0
2 94 90 Ldn 71.0 71.3 72.7 73.0 73.2 73.5 69.2 69.5
3 65 95 Ldn 74.7 72.2 76.6 741 77.2 74.7 734 70.9
3 65 NA Leg 776 NA 78.6 NA 79.3 NA 74.2 NA
4 65 60 Ldn 76.7 77.2 78.4 78.9 77.7 78.2 70.6 71.1
5 65 60 Ldn 75.8 76.3 76.6 771 76.7 77.2 69.5 70.0
6 55 55 Ldn 77.2 77.2 78.9 789 78.3 78.3 71.6 71.6
7 30 60 Ldn 80.8 76.3 82.8 78.3 81.2 76.7 70.3 65.8
8 70 70 Ldn 75.6 75.6 741 741 72.8 72.8 60.8 60.8
9 60 NA Leq 69.0 NA 69.3 NA 70.1 NA 63.5 NA
10 100 NA Leq 69.3 NA 69.3 NA 69.5 NA 571 NA
11 31 90 Ldn 86.1 79.2 87.7 80.8 87.7 80.8 82.8 75.9
12 115 60 Ldn 63.7 67.9 66.2 70.4 66.2 704 62.6 66.8
13 61 100 Ldn 70.5 67.3 73.2 70.0 73.2 70.0 69.9 66.7
14 70 30 Ldn 68.2 67.3 71.3 70.4 71.3 70.4 68.4 67.5
15 28 35 Ldn 79.0 77.6 81.9 80.5 81.9 80.5 78.8 774

* Approximately 4.5 dBA noise attenuation with doubling distance
dBA dropoff = 14.95log(Distance/50)
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Site 1

Existing

Meaured Noise levels in dBA

Hour Leq T eq¥i0da 10"Leq/10 L0.1 L1 L10 L50 L90
8:00AM 6940  69.40  8709635.9 89.9 79.3 72.1 615 559
9:00AM 6890 6890  7762471.166 90.1 78.7 72.1 61.1 55.9
10:00AM 6640 6640  4365158.322 88.3 76.3 689  58.1 53.5
11:00AM 6620 6620  4168693.835 88.3 76.3 68.1 55.7 52.3
1200 PM 6480  64.80  3019951.72 85.5 76.1 66.9 547 509
1:00PM 6580 6580  3801893.963 86.3 7.7 68.1 569 519
200PM 6670 6670  4677351.413 89.9 773 8.1 569 529
300PM 6530 6530  3388441.561 80.9 75.9 68.7 577 527
400PM 6760  67.60  5754399.373 89.9 78.1 69.7 58.7 53.1
500PM 6670  66.70  4677351.413 84.7 773 707 58.7 54.5
&00PM 7030 7030  10715193.05 92.9 78.1 714 609 559
700PM  67.00  67.00  5011872.336 84.5 769 709 597 53.5
8:00PM 6540 6540  3467368.505 83.1 763 69.1 56.3 52.1
9:00PM 6390  63.90  2454708.916 82.7 74.9 66.5 56.1 52.7

10:00 PM 63.50
11:00 PM 62.20

12238721.139 83.3 747 65.5 54.7 51.7
. 16595869.07 79.9 73.9 64.7 54.1 51.7

12:00 AM 61.70 82.1 73.5 62.3 52.7 50.5
1:00 AM 63.30 88.7 74.5 62.1 52.3 50.1
2:00 AM 63.60 89.5 73.1 61.9 51.9 50.3
3:00 AM 61.40 86.3 72.5 57.7 50.7 497
4:00 AM 59.00 79.7 72.5 54.5 51.7 50.5
5:00 AM 57.50 79.5 68.7 55.7 52.5 51.3
6:00 AM 61.00 » 77.7 73.5 62.1 53.1 51.9
7:00 AM 64.70 29512092.27 85.7 76.1 66.7 55.7 52.5
Sum 219360347.6

Ldn dBA 69.6

Ldn dBA at hearest residences 68.0
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Existing

Site 1

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20]09(D/ 50)
= 76.84 - 2,92
= 67.67

L dn (with warning horns) = L dnat50ft = ZOIOQ(D/ 50)
= 79.18 - 292
= 70.01

where: L g, acs0

Ldn atsoft

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.25

10Glog(D/42)
1.25

76.84

79.18

0.56
5
1

- A shielding

- 5

- A shielding

- 5

without warning horns

with warning horns

Heff = (He+2Hb+Ho+HHY2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the iength of the row

Traffic L 4, = 10log(10°Ldn Measured/10-10ALdn Calculated/10)
= 65.18
Existing L 4, 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

69.61

EXiSfiﬂg L dn with horns

71.24

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
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Site 1

No Build

Calculated Ldn ( Combined Propagation Character)

| (without warning horns) = L gnacsos - 20log(D/50) -
= 79.19 - 2.92 -
= 70.02

Ly, (with warning horns) = Lanatsorn - 20log(D/50) -
= 82.83 - 2.92 -
= 73.66

where: L 4, ar 501 =

LdnatSOﬂ =

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.25

10Glog(D/42)
1.25

79.19

82.83

0.56
5
1

- A shielding
- 5

- A shielding

- 5

without warning horns

with warning horns

Heff = (Hu+2HbeHowH Y2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,4, = 10log(10"Ldn Calculated/10+10*Ldn Traffic/10)
= 7125

Ldn dBA at nearest residences 69.7

N-B L 4, with norns = 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
= 74.24
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Site 1

Build

Calculated Ldn ( Combined Propagation Character)

L an without warning horns)y = Lanatson - 20l0g(D/50) - 10Glog(D/42)
= 79.81 - 2.92 - 1.25
= 70.64
L dn (with warning horns) = L dn atS0ft = 20’09(D/ 50) - 106109(0/42)
= 83.21 - 2.92 - 1.25
= 74.04
where: L g, acs0 5 = 79.81
Lonatsosn = 83.21
D=Distance ft = 70
Heff (sum of average path heic = 10.5
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 8
G=Ground factor = 0.56
A = Shielding at receiver = 5

=number of rows of houses 1

A shilelding

- 5

A shiending
- 5

without warning horns

with warning horns

Heft = {He+2Hb+He+ M2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L ,, = 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)
= 71.73

Ldn dBA at nearest residenc 70.07

Build L 4, with horns 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

74.57
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Site 1

Build Increment

Calculated Ldn

1010g(10°L gp guitarso - 10°L an Existingrto)
w6{7.59

L dn (without warning horns)

at nearest residences

1010g(10*L g1 punarso - T0ML gn Existings10)
71.85

L dn (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE
42<=L <=7T1 Lp= 71.662 - 1.164L¢ + 0.018L;> - 4.088x10°L¢’ =
Le >71 Lp= 65

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=L <=77 Lp= 96.725 - 1.992L, + 3.02x102L¢2 - 1.043xx10™L* = 68.12
Le >77 Lp= 75
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Site 2

Existing

Meaured Noise levels in dBA

Hour Leq

( ?ﬁ 10*Leq/10 LO.1 L1 L10 L50 L90

8:00 AM 69.10 8128305.162 85.1 81.1 73.7 56.7 51.6
9:00 AM 68.00 6309573.445 85.3 80.7 69.7 55.1 50.7
10:00 AM 66.90 4897788.194 84.3 80.1 69.5 54.5 49.9
11:00 AM 66.40 4365158.322 84.3 80.5 61.7 515 47.5
12:00 PM 69.80 9549925.86 84.7 80.5 73.9 525 46.9
1:00 PM 72.80 19054607.18 86.1 82.3 75.3 717 53.7
2:00 PM 67.00 5011872.336 84.9 80.7 65.7 55.1 48.5
3:00 PM 65.20 3311311.215 83.3 80.5 59.3 51.3 46.9
4:00 PM 66.60 4570881.896 84.9 80.5 63.7 51.9 47.9
5:00 PM 68.80 68.80 7585775.75 86.1 82.3 69.1 52.7 47.9
6:00 PM 71.40 71.40 13803842.65 88.3 84.1 74.7 61.3 57.1
7:00 PM 72.10 72.10 16218100.97 929 84.7 74.5 55.7 49.7
8:00 PM 68.00 68.00 6309573.445 84.9 81.9 67.3 54.7 50.1
9:00 PM 65.20 65.20 3311311.215 83.3 79.9 63.7 54.7 50.3
10:00 PM 64.70 2951209.227 84.3 79.1 61.9 53.1 49.7
11:00 PM 65.10 82.1 78.7 65.3 55.5 51.3
12:00 AM 63.30 82.3 78.7 60.1 53.1 51.1
1:00 AM 63.10 20417379.45 84.7 78.3 587 52.7 50.7
2:00 AM 61.80 5135612.48 81.1 78.1 54.3 50.3 48.7
3:00 AM 61.00 . 2589254.12 82.7 76.3 54.5 49.7 47.9
4:00 AM 63.50 2238721 1.39 85.1 79.1 51.9 499 48.7
5:00 AM 59.50 . 8912509.381 81.3 73.7 52.5 50.3 48.9
6:00 AM 63.60 2908676.53 82.1 78.9 55.1 51.5 50.3
7:00 AM 65.10 1 - 32359365.69 82.7 78.7 60.1 52.5 50.9
Sum 303828232.5

Ldn dBA 71.0

Ldn dBA at nearest residences 71.3
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Existing

Site 2

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns}) = L dn at 50 ft - 201 Og(D/ 50) - 10GlI OQ(D/ 42)
= 76.84 - 5.48 - 2.06
= 69.30
L dn (with warning horns}) = L dn at 50 ft - ZOIOQ(D/ 50) - 10GI°g(D/ 42)
= 79.18 - 5.48 - 2.06
= 71.64
where: L g, ac50 5 = 76.84
Lonatson = 79.18
D=Distance ft = 94
Heff (sum of average path heights = 9
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 5
G=Ground factor = 0.59
A = Shielding at receiver = 0
R=number of rows of houses = 0

- A shielding

- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = (Hg+2HbeHovHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Traffic L 4, = 10log(10*Ldn Measured/10-10*Ldn Calculated/10)
= 66.20
Existing L 4, 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

71.03

Existing L 45 with norns

72.73
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Site 2

No Build

Calculated Ldn ( Combined Propagation Character)

L 4n (without warning horns) = Lanatson - 20log(D/50) - 10Glog(D/42) - Ahieiding
= 79.19 - 5.48 - 2.06 - 0
= 71.65
L 4n (with warning horns) = Lapatsosn - 20log(D/50) - 10Glog(D/42) = Ahietding
= 82.83 - 5.48 - 2.06 - 0
= 75.29
where: L g, ars01 = 79.19 without warning horns
Lanatsosn = 82.83 with warning homns
D=Distance ft = 94
Heff (sum of average path heights) = 9 Heff = (Hg+2RbeHesHryd
Hs (source Height) = 8 trains with diesel-electric locomotives
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 5
G=Ground factor = 0.59 0.75(1-Heff/42) for 5<Heff<42
A = Shielding at receiver = 0
R=number of rows of houses = 0

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,, = 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
= 7273

Ldn dBA at nearest residences 72.98

N-B L g5 with horns = 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)
= 75.79
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Site 2

Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dnat50 ft = ZOIOQ(D/ 50) -
= 79.81 - 5.48 -
= 72.27

L 4n (with waraing horns) = Lapatson - 20log(D/50) -
= 83.21 - 5.48 -
= 75.67

where: L gparson

Ldnatsoﬁ

D=Distance ft
Heff (sum of average path heig
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

o nun

10Glog(D/42)
2.06

10Glog(D/42)
2.06

79.81

83.21

®

o
cCoOmMUO O ®©

- A shielding

- 0

A shielding
- 0

without warning horns

with warning horns

Heff = {He+2HbrHo+Hy2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L 4,

73.22
Ldn dBA at nearest residences 73.48
Build L 4, with horns

76.13
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Site 2

Build Increment

Calculated Ldn

10l0g(10*L 4, punnarto - T0ML 4n Esistingrro)

L dn (without warning horns)

at nearest residences

10l0g(10*L 4, suniarro - 10°L an Esistingrto)
73.48

L dn (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE
42<=Lg<=71 Lp= 71.662 - 1.164L; + 0.018L% - 4.088x10°L¢’
Le >71 Lp=

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=L¢<=77 Lp= 96.725 - 1.992L; + 3.02x10°L¢2 - 1.043xx10L;*
Le >77 Lp= 75
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Site 3

Existing

Meaured Noise levels in dBA

Hour Leq 3 LO.1 L1 L10 L50 L90
8:00 AM 72.90 19498446 91.1 86.5 75.1 57.7 52.7
9:00 AM 72.50 17782794.1 92.1 85.5 72.5 55.7 50.5
10:00 AM 71.00 71.00 12589254.12 91.5 85.5 68.3 52.7 49.9
11:00 AM 71.20 71.20 13182567.39 94.1 86.3 64.7 50.5 46.9
12:00 PM 70.50 70.50 11220184.54 92.7 85.5 69.7 52.9 48.7
1:00 PM 68.50 68.50 7079457.844 91.5 82.5 63.7 50.9 47.9
2:00 PM 70.80 70.80 12022644.35 92.7 85.5 64.1 51.5 48.5
3:00 PM 70.20 70.20 10471285.48 91.3 84.7 65.5 52.3 48.5
4:00 PM 73.80 73.80 23988329.19 99.1 829 68.9 55.3 50.3
5:00 PM 77.60 77.60 57543993.73 106.3 86.3 70.5 54.5 49.7
6:00 PM 72.70 72.70 18620871.37 94.3 86.3 72.9 55.5 51.1
7:00 PM 74.60 74.60 28840315.03 97.5 87.1 71.1 54.9 49.7
8:00 PM 73.60 73.60 22908676.53 99.1 86.3 65.9 53.3 497
9:00 PM 67.70 67.70 5888436.554 90.5 80.9 62.3 50.7 48.7
10:00 PM 66.70 4677351.413 89.1 79.5 66.7 54.9 51.9
11:00 PM 68.10 7 64565422.9 90.5 81.5 64.1 51.9 485
12:00 AM 65.40 4673685.05 89.7 78.3 60.1 51.3 48.7
1:00 AM 65.00 1622776.6 89.7 77.5 56.5 48.9 48.5
2:00 AM 63.40 85.5 76.7 53.9 52.1 48.7
3:00 AM 59.80 84.1 7.7 48.3 46.7 457
4:00 AM 68.10 91.3 82.1 54.7 52.3 51.9
5:00 AM 59.90 83.9 68.3 52.9 51.9 51.5
6:00 AM 70.40 09647819.6 91.9 83.7 61.3 52.5 49.9
7:00 AM 70.10 02329299.2 92.5 82.5 64.5 51.9 497
Sum 714918948.2

Ldn dBA 74.7

Ldn dBA at nearest residences 722
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Existing

Site 3

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns)

L dn (with warning horns)

Traffic L 4,

Existing L 4,

Existing L dn with horns

L dn at 50 ft
76.84
73.53

L dn at 50 ft
79.18
75.87

Ldnalson

Ldn:uort

D=Distance ft

Heff (sum of average path heights
Hs (source Height)

20l0g(D/50)
2.28

20l0g(D/50)
2.28

Hr (receiver height)

Hb (barrier height)

Hc (cut or slope height )

G=Ground factor

A = Shielding at receiver
R=number of rows of houses
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

68.62

74.74

76.62

10Glog(D/42)
1.03

10Glog(D/42)
1.03

76.84

79.18

65
115
8
5
0
10
0.54
0
0

10log(10°Ldn Measured/10-10*Ldn Calculated/10)

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
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- A shielding

- 0

- A shlelding

- 0

without warning horns

with warning horns

Heff = (He+ZHbeHesHNY2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



Site 3

No Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20/09( D/50) -
= 79.19 - 2.28 -
= 75.88

Lan (with warning horns) = Lanatsorn - 20log(D/50) -
= 82.83 - 2.28 -
= 79.52

where: Ly, .50 =

Ldnatun

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.03

10Glog(D/42)
1.03

79.19

82.83

65
11.5
8
5
0
10
0.54
0
0

- A shielding
- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = {Hs+2Hb+HevHrY 2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,,

76.63
Ldn dBA at nearest residences 74.14

NBL dn with horns

79.86

Page 30of 5

10log(10~Ldn Calcutated/10+10”Ldn Traffic/10)

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)



Build

Site 3

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20’09(0/50) -
= 79.81 - 2.28 -
= 76.50

L dn (with warning horns) = L dn at50ft - 201 Og(D/ 50) -
= 83.21 - 2.28 -
= 79.90

where: L g acs0 5 =

Ldnar&o!t

D=Distance ft
Heff (sum of average path heig
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.03

10Glog(D/42)
1.03

79.81

83.21

65
11.5
8
5
0
10
0.54
0
0

- A shielding

- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = (Hs+2Hb+HevHN/2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L 4, = 10log(10~Ldn Calculated/10+10~Ldn Traffic/10)
= 7715

Ldn dBA at nearest residence 74.74

Build L 4, with norns = 10log(10°Ldn Calculated/10+10*Ldn Traffic/10)
= 80.21

Page 4 of 5



Site 3

Build increment

Calculated Ldn

10l0g(10™L 4y uitarso - T0°L 4n Esistingr10)
73.245

L dn {without warning horns}

at nearest residences

10l0g(10*L 47 suntarto - T0*L 4n Esistingr10)
77.71

L dn (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Lg<42 Lp= 11.450+0.953LE
42<=L<=T1 Lp= 71.662 - 1.164L + 0.018L¢* - 4.088x10°°L;’
Le >71 Lp=

Threshold of Severe Impact - Land Use Category 1 and 2

Lg<44 Lp= 17.322+0.940LE
44<=L<=77 Lp= 96.725 - 1.992L¢ + 3.02x102L:? - 1.043xx10"L¢°
Le >77 Lp= 75

Page 5 of 5

66.07

71.08



Site 3 (Leq)

Existing

Meaured Noise levels in dBA

Hour Leq LO.1 L1 L10 L50 L90
8:00 AM
9:00 AM
10:00 AM 0.00
11:00 AM 0.00
12:00 PM 0.00
1:00 PM 0.00
2:00 PM ) 0.00
3:00 PM 0.00
4:00 PM 0.00
5:00 PM 77.60 77.60 57543993.73 106.3 86.3 70.5 54.5 49.7
6:00 PM 0.00

1
7:00 PM 0.00 1
8:00 PM 0.00 1
1
1

[ us
N e T T T I S N Y

9:00 PM 0.00
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM
Sum

Leq dBA 77.60

[ NeNeNaNolNeNolNe N

Page 1 of 5



Existing

Site 3 (Leq)

Calculated Leq ( Combined Propagation Character)

Leq (without warning horns) = Leq ysor - 20log(D/50)
= 77.26 - 2.28
= 73.95

Leq (with warning horns) = Leq atsoft - 20’°g(D/ 50)
= 81.22 - 2.28
= 77.91

where: Leq 50

- 10Glog(D/42)
- 1.03

- 10Glog(D/42)
- 1.03

= 77.26

Leq ys0n = 81.22
D=Distance ft = 65
Heff (sum of average path heights = 11.5
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 10
G=Ground factor = 0.54
A = Shielding at receiver = 0
R=number of rows of houses = 0

- A shielding
- 0

- A shielding

- 0

without warning homs

with warning horns

Heff = (Ha+2Hb+HerHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Traffic L o, = 10log(10*Ldn Measured/10-10~Ldn Calculated/10)
= 75.15
Existing L o, 10log(10~Ldn Calculated/10+10ALdn Traffic/10)

77.60

Existing L eq with horns

79.75

10log(10~Ldn Calculated/10+10~Ldn Traffic/10)

Page 2 of 5



Site 3 (Leq)

No Build

Calculated Leq ( Combined Propagation Character)

Leq (without warning horns) = Leq as01c - 20log(D/50) -
= 79.3 - 2.28 -
= 75.99

Leq (with warning horns) = Leq 501 - 20log(D/50) -
= 83.8 - 2.28 -
= 80.49

where: Leq .¢50 1 =

Leq as01

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.03

10Glog(D/42)
1.03

793

83.8

65
11.5
8
5
0
10
0.54
0
0

A shierding
- 0

- A shielding

without warning horns

with warning horns

Heff = (Hg+2HbeHeHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

NBL,,

78.60

N-BL eq with horns

81.60

Page 3 of 5

10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

10log(10*Ldn Calculated/10+10*Ldn Traffic/10)



Site 3 (Leq)

Build

Calculated Leq ( Combined Propagation Character)

Leq .son - 20log(D/50) - 10Glog(D/42) - A speiaing
8042 - 228 - 1.03 - 0
77.11

Leq (without warning horns)

Leq ys0e - 20l0g(D/50) 10Glog(D/42) - A sperding

Leq (with warning horns)

= 84.35 - 2.28 - 1.03 - 0
= 81.04

where: Leq 45014 = 80.42 without warning horns
Leq yso0r = 84.35 with warning horns

D=Distance ft = 65
Heff (sum of average path hei¢ = 11.5 Helf = (Hg+2Hb+HevHN /2
Hs (source Height) = 8 trains with diesel-electric locomotives
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 10
G=Ground factor = 0.54 0.75(1-Heff/42) for 5<Heff<42
A = Shielding at receiver = 0
R=number of rows of houses = 0

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L ,, = 10log(10*Ldn Calculated/10+10Ldn Traffic/10)
= 79.25
BUild L o vith horns 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

82.03

Page 4 of 5



Build iIncrement

Site 3 (Leq)

Calculated Ldn

Leq (without warning horns)

Leq (with warning norns)

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp=
42<=L¢<=T1 Lp=
Le >71 Lp=

xzaIOQ( 10™L 4 guitarro . T0°L an gsistings10)

10l0g(10*L 44 gunarre - 10*L 4q esistingrro)
78.14

11.450+0.953LE
71.662 - 1.164L + 0.018L¢2 - 4.088x10°°L;°

Threshold of Severe Impact - Land Use Category 1 and 2

Leg<44 Lp=
44<=L<=77 Lp=
Le >77 Lp=

17.322+0.940LE
96.725 - 1.992L¢ + 3.02x10°2L¢? - 1.043xx10™L¢°
75

Page 5of 5

70.62

75.26



Existing

Site 4

Meaured Noise levels in dBA

Hour
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4.00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM

Sum
Ldn dBA

Leq

73.00
74.50
71.00
69.80
76.10
68.20
69.20
69.10
68.10
71.50
74.30
73.80
73.30
71.50
69.30
72.10
67.60
70.30
69.50
64.70
67.40
66.00
69.20
74.00

74.50
71.00
69.80
76.10
68.20
69.20
69.10
68.10
71.50
74.30
73.80
73.30
71.50
69.30

Ldn dBA at nearest residences

19952623.15
28183829.31
12589254.12
9549925.86
40738027.78
6606934.48
8317637.711
8128305.162
6456542.29
14125375.45
26915348.04
23988329.19
21379620.9
14125375.45
8511380.382
162181009.7
57543993.73
07151930.5

1251188643.2
1124212454
76.7
772

L0.1
90.9
95.1
92.3
90.7
101.7
87.9
88.9
91.3
89.5
90.7
92.7
93.7
93.9
91.5
90.7
94.3
90.7
91.5
92.3
87.9
93.5
89.5
89.3
94.9

L1

86.5
87.9
85.1
84.1
86.7
82.1
84.1
829
827
85.1
86.7
86.9
86.3
85.7
84.9
86.5
81.7
85.7
83.5
80.3
79.7
79.5
84.1
87.9

Page 1 of 5

L10

75.5
75.3
68.3
63.7
64.3
67.1
63.7
65.5
65.3
72.5
78.5
74.3
73.9
58.3
59.3
63.7
57.5
58.3
56.9
511
54.9
54.3
61.1
74.9

LS50

59.3
55.9
53.9
51.3
51.7
53.9
51.5
52.7
55.3
54.9
63.3
56.7
55.5
47.0
48.3
48.7
47.7
46.9
455
44.9
449
46.5
49.9
54.5

L90

53.3
50.3
49.5
46.9
47.7
48.3
47.9
48.1
49.9
50.1
54.3
52.3
50.7
43.5
451
45.3
449
43.3
43.1
40.9
42.3
431
45.9
50.5



Existing

Site 4

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns)

L gn (with warning horns)

Traffic L 4,

Existing L 4,

Existing L 4, witn norns

L dn at 50 ft
79.13
75.90

L dn at 30 ft
82.54
79.31

LdnaHOh

Ldnalsoff

D=Distance ft

Heff (sum of average path heights
Hs (source Height)

Hr (receiver height)

Hb (barrier height)

20l0g(D/50)
2.28

20log(D/50)
2.28

Hc (cut or slope height )

G=Ground factor

A = Shielding at receiver
R=number of rows of houses
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

69.00

76.71

79.70

10Glog(D/42)
0.95

10Glog(D/42)
0.95

7913

82.54

65
14
8
5
0
15
0.50
0
0

10log(10~Ldn Measured/10-10~Ldn Calculated/10)

10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

10log(10°Ldn Calculated/10+10Ldn Traffic/10)

Page 2 of 5

A shielding

- 0

-A shielding

- 0

without warning homns

with warning horns

Hef = (Hs+2Hb+HerHN) 2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



Site 4

No Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20[09(D/50) -
81.1 - 2.28 -

= 77.87
L dn (with warning horns) = L dnat50ft - 20log(D/50) -
= 84.81 - 2.28 -

= 81.58

where: Lgparson =

Ldnatuﬂ -

D=Distance ft =
Heff (sum of average path heights) =
Hs (source Height) =
Hr (receiver height) =
Hb (barrier height) =
Hc (cut or slope height ) =

G=Ground factor =

A = Shielding at receiver
R=number of rows of houses

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,,

78.40
Ldn dBA at nearest residences 78.92

N-BL dn with horns

81.82

Page 3 of 5

10Glog(D/42)
0.95

10Glog(D/42)
0.95

81.1

84.81

65
14
8
5
0
15
0.50
0
0

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

A shielding

- 0

A shielding

- 0

without warning horns

with warning homs

Heff = (My+2HprHorHrY2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



Site 4

Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20’09{ D/. 50) - 10GI OQ(D/ 42) - A shielding
= 80.26 - 2.28 - 0.95 - 0
= 77.03
L 4n (with warning horns) = Lanatson - 20log(D/50) - 10Glog(D/42) - A pierding
84.44 - 2.28 - 0.95 - 0
= 81.21

where: Ly, as0n = 80.26 without warning horns

Lanatson = 84.44 with warning horns
D=Distance ft = 65

Heff (sum of average path heights) = 14 Heff = (Hy+2HvHorHry2

Hs (source Height) = 8 trains with diesel-electric locomotives

Hr (receiver height) = 5

Hb (barrier height) = 0

Hc (cut or slope height ) = 15
G=Ground factor = 0.50 0.75(1-Heff/42) for 5<Heff<42
A = Shielding at receiver = 0

R=number of rows of houses = 0

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L 4, = 10log(10~Ldn Calculated/10+10”Ldn Traffic/10)
= 7767

Ldn dBA at nearest residences - - 78.22

Build L 4, with horns 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

= 8147

Page 4 of 5



Site 4

Build Increment

Calculated Ldn

L 4n (without warning norns) = 10l0g(10°L 4, sunarso - TOML 4n £sistingr10)

at nearest residences =

= 10l0g(10*L 4, sunarro - TOML 4n esistingrro)
= 76.71

Lgy (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Lg<42 Lp= 11.450+0.953LE
42<=L.<=T1 Lp= 71.662 - 1.164L¢ + 0.018L,* - 4.088x10°°L¢’
Le >74 Lp= 6

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=L<=T7 Lp= 96.725 - 1.992L¢ + 3.02x102L2 - 1.043xx107L¢®
Lg >77 Lp= 75

Page 5 of 5

70.27

74.94



Existing

Site 5

Meaured Noise levels in dBA

Hour Leq B 10*Leq/10
8:00 AM 74.70 74.70 29512092.27
9:00 AM 74.50 74.50 28183829.31
10:00 AM 74.40 74.40 27542287.03
11:00 AM 66.70 66.70 4677351.413
12:00 PM 70.20 70.20 10471285.48
1:00 PM 73.50 73.50 22387211.39
2:00 PM 70.70 70.70 11748975.55
3:00 PM 69.30 69.30 8511380.382
4:00 PM 64.70 64.70 2951209.227
5:00 PM 70.80 70.80 12022644.35
6:00 PM 71.60 71.60 14454397.71
7:00 PM 71.80 71.80 15135612.48
8:00 PM 71.50 71.50 14125375.45
9:00 PM 70.60 70.60 11481536.21
10:00 PM 69.60 9120108.394
11:00 PM 68.30 67608297.54
12:00 AM 69.80 5499258.6
1:00 AM 71.10 28824955.2
2:00 AM 66.60 . 45708818.96
3:00 AM 69.30 5113803.82
4:00 AM 68.40 9183097.09
5:00 AM 48.50 07945.7844
6:00 AM 69.60 1201083.94
7:00 AM 70.20 . 104712854.8
Sum 910885412.4
Ldn dBA 75.8

Ldn dBA at nearest residences 76.3

L0.1
94.6
96.8
101.0
91.6
91.8

95.2
93.8
91.0
92.0
94.2
92.6
94.4
94.6
94.8
92.4
93.8
96.4
93.6
95.2

L1

89.6
89.0
85.6
77.6
86.2
90.8
83.2
81.0
79.4
85.4
85.0
86.4
84.8
84.0
81.8
81.4
80.2
80.8
72.2
64.2
80.2
59.4
81.0
85.4

Page 1 of 5

L10

63.4
63.8
65.4
58.2
59.0
59.6
59.6
61.0
60.6
61.6
62.4
64.0
61.2
59.6
59.8
59.2
57.8
54.2
52.4
50.6
47.8
51.4
55.6
58.8

L50

53.6
55.4
57.6
50.4
51.8
52.2
52.8
54.6
54.2
53.4
55.2
56.0
54.2
52.2
52.0
50.6
49.6
43.6
43.0
43.8
43.2
43.4
45.8
49.8

L90

476
48.8
484
47.0
474
476
49.0
496
494
49.2
50.0
50.2
49.2
476
47.0
46.2
448
414
414
422
42.0
42.0
43.0
450



Existing

Site 5

Calculated Ldn ( Combined Propagation Character)

L gy (without warning horns)

L dn (with warning horns)

Traffic L 4,

Existing L 4,

Existing L 4, with norns

L dn at 50 ft
77.64
74.41

L dn at 50 ft
79.91
76.68

Ldn atsoft

Ldn at50ft

D=Distance ft

Heff (sum of average path heights
Hs (source Height)

20/og(D/50)
2.28

20log(D/50)
2.28

Hr (receiver height)

Hb (barrier height)

Hc (cut or slope height )

G=Ground factor

A = Shielding at receiver
=number of rows of houses
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

70.15

75.79

77.55

10Glog(D/42)
0.95

10Glog(D/42)
0.95

77.64

79.91

15
0.50
0
0

10log(10*Ldn Measured/10-10*Ldn Calculated/10)

10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

Page 2 of 5

- A shielding
- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = (He+2Hb+He+Hy Y2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



Site 5

No Build

Calculated Ldn ( Combined Propagation Character)

Ly, (without warning horns) = Lynacson - 20log( 'D/50) -
= 78.73 - 2.28 -
= 75.50

L dn (with warning horns) = L dn at 50 ft = ZOIOQ(D/ 50) -
= 79.28 - 2.28 -
= 76.05

where: L 4, acs0 1 =

Ldnalsot't

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
0.95

10Glog(D/42)
0.95

78.73

79.28

15
0.50
0
0

- A shielding

- 0

- A shielding

- 0

without warning horns

with warning horns

Helf = (Hy+2ZHbrHosHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,, = 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
= 76.61

Ldn dBA at nearest residences - 77.12

N-B L 4 with horns 10log(10”Ldn Calculated/10+10~Ldn Traffic/10)

77.05
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Site 5

Build

Calculated Ldn ( Combined Propagation Character)

L an (without warning hons) =  Lanacson - 20log(D/50) - 0Glog(D/4: - A spieiing
= 78.86 - 2.28 - 0.95 - 0
= 75.63

L dn (with warning horns) = L dn at 50 ft - 201 oQ(D/ 50) - OGIOQ(D/ 4 - A shielding
= 79.8 - 228 - 0.95 - 0
= 76.57

where: L g, 250 % 78.86 without warning homns

Lgnacson = 79.8  with waming horns
D=Distance ft = 65
Heff (sum of average path heigl = 14 Heff = (MHs+2Hb+He+HH)2
Hs (source Height) = 8 trains with diesel-electric locomotives
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 15
G=Ground factor = 0.50 0.75(1-Heff/42) for S5<Heff<42
A = Shielding at receiver = 0
R=number of rows of houses = 0

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L 4, = 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)
= 76.71

Ldn dBA at nearest residen: 77.22

Build L 4, wieh norns = 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)
= 77.46

Page 4 of 5



Build Increment

Site 5

Calculated Ldn

L dn (without warning horns)

at nearest residences

L dn (with warning horns)

69.52
5

10l0g(10™L 4y punarto - TOML 4n esistngrro)

10l0g(10™L 4 guntarto - TO™L an esistingr10)

Threshold of Impact - Land Use Category 1 and 2

Le<42
42<=L<=T1
Le >71

Lp= 11.450+0.953LE
Lp= 71.662 - 1.164L + 0.018L” - 4.088x10°°L¢’
Lp= e

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44
44<=L<=T7
Le >77

Lp= 17.322+0.940LE
Lp= 96.725 - 1.992L + 3.02x10%L¢” - 1.043xx10"*L°
Lp= 75

Page 5 of 5

69.48

74.22



Existing

Site 6

Meaured Noise levels in dBA

Hour
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM
Sum

Ldn dBA

Leq

73.30
75.20
72.00
69.30
70.00
69.60
69.10
70.10
67.20
70.60
74.50
74.60
74.50
71.70
72.50
71.50
69.90
71.10
71.00
68.00
65.40
65.20
68.90
74.80

B 10Leq/10
21379620.9
33113112.15

7200  15848931.92
69.30  8511380.382
70.00 10000000

69.60  9120108.394
69.10  8128305.162
7040  10232929.92
6720  5248074.602
7060  11481536.21
7450  28183829.31
7460  28840315.03
7450  28183829.31
7170 14791083.88

17782794.1

28824955.2
25892541.2
1 63095734.45

4673685.05
3113112.15
7624711.66

1301995172
1255043240
77.2

LO0.1
92.1
95.1
92.3
921
92.3
91.9
92.7
93.1
89.1
91.5
93.1
94.5
95.7
92.3
95.1
92.0
94.5
93.7
91.9
93.7
87.7
87.9
91.1
95.3

L1

87.9
89.7
88.3
83.5
84.9
83.9
80.7

83.5
85.1
89.5
89.5
88.7
87.7
87.7
88.1
83.9
85.7
85.5
68.9
80.9
77.3

90.1
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L10
68.3

53.9
53.5
55.9
54.5
54.9
55.9
57.3
63.1
69.1
62.1
60.7
56.5
56.7
53.0
50.3
47.9
47.9
45.7
451
45.9
51.1
57.3

L50
51.7
50.7
47.7
46.7
47.1
47.1
475
485
49.7
53.1
53.1
50.1
49.1
485
46.7
47.7
44.9
41.9
40.3
38.7
39.5
40.7
43.9
49.1

L90

47.9
463
43.9
423
423
423
437
447
447
473
473
457
453
447
42.9
435
425
39.7
38.1
37.1
37.3
38.9
415
463



Existing

Site 6

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at50ft = 20’09(0/ 50) - 106’ OQ(D/ 42)
= 78.36 - 0.83 - 0.62
= 76.92
L dn (with warning horns) = L dn at5oft - 20’09(D/50) - 106’09(0/42)
= 82.31 - 0.83 - 0.62
= 80.87
where: Ly, 2501 = 78.36
Lonatsos = 82.31
D=Distance ft = 55
Heff (sum of average path heights = 12.5
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 12
G=Ground factor = 0.53
A = Shielding at receiver = 0
R=number of rows of houses = 0

- A shielding

- 0

-A shielding

- 0

without warning horns

with warning horns

Heff = (Hu+2Hb+HerHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Traffic L 4, = 10log(10*Ldn Measured/10-10°Ldn Calculated/10)
= 65.01
Existing L 4, 10log(10*Ldn Calculated/10+10ALdn Traffic/10)

77.19

Existing L 41, with horns

80.98

10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

Page 2 of 5



Site 6

No Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20’09( D/50) -
= 80.18 - 0.83 -
= 78.74

Ly, (with warning horns) = Lanatsosn - 20log(D/50) -
= 84.38 - 0.83 -
= 82.94

where: L gpaes0 1 =

Ldna!ﬂ”’t

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
0.62

10Glog(D/42)
0.62

80.18

84.38

55
12.5
8
5
0
12
0.53
0
0

A shielding

- 0

- A shielding

- 0

without warning horns

with warning homs

Heff = (He+2HxeHevHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,,

78.92

N-BL dn with horns

83.00

Page 30of 5

10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

10log(10*Ldn Calculated/10+10ALdn Traffic/10)



Build

Site 6

Calculated Ldn ( Combined Propagation Character)

L, (without warning horns)

L dn (with warning horns)

Build L 4,

Build L dn with horns

where:

Lonatsorn - 20l0g(D/S0, 0Glog(D/4: - A spieiding

= 79.49 - 0.83 - 0.62 - 0
= 78.05
= Lynatsorn - 20log(D/50, - 0Glog(D/4: - A spierqing
= 84.11 - 0.83 - 0.62 - 0
= 82.67
Lypatsor = 79.49 without warning horns
Lynatson = 84.11  with waming homns
D=Distance ft = 55
Heff (sum of average path = 12.5  Heff = (He+2Hb+HeHY2
Hs (source Height) = 8 trains with diesel-electric locomotives
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height) = 12
G=Ground factor = 0.53  0.75(1-Heff/42) for 5<Heff<42
A = Shielding at receiver = 0
R=number of rows of hous = 0

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

10log(10”Ldn Calculated/10+10*Ldn Traffic/10)
78.26

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
82.74

Page 4 of 5



Site 6

Build Increment

Calculated Ldn

A
i L dn ﬂl{!ld/fg
. IMBA

L dn (without warning horns)

1 Olog( 1

A
- 10 L dn Eslstlnﬂ/w)

10l0g(10~L 4, gunarra - TOML 4n £sistingsro)
77.97

L dn (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE
42<=L<=T1 Lp= 71.662 - 1.164L + 0.018L.” - 4.088x10°°L;* = 70.26
Le >71 Lp= ]

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=L<=77 Lp= 96.725 - 1.992L + 3.02x10L¢? - 1.043xx10™*L° = 74.93
Le >77 Lp= 75
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Existing

Site 7

Meaured Noise levels in dBA

Hour Leq 0”Leq/10
8:00 AM 80.10 02329299.2
9:00 AM 77.90 61659500.19
10:00 AM 75.70 75.70 37153522.91
11:00 AM 74.50 74.50 28183829.31
12:00 PM 78.00 78.00 63095734.45
1:00 PM 71.80 71.80 15135612.48
2:00 PM 76.60 76.60 45708818.96
3:00 PM 74.80 74.80 30199517.2
4:00 PM 74.60 74.60 28840315.03
5:00 PM 77.10 77.10 51286138.4
6:00 PM 79.20 79.20 83176377.11
7:00 PM 78.50 78.50 70794578.44
8:00 PM 76.10 76.10 40738027.78
9:00 PM 76.80 76.80 47863009.23
10:00 PM 74.00 25118864.32
11:00 PM 75.90 89045145
12:00 AM 72.70 86208713.7
1:00 AM 71.30 34896288.3
2:00 AM 73.40 18776162.4
3:00 AM 70.40 - 109647819.6
4:00 AM 72.70 ~186208713.7
5:00 AM 70.20 04712854.8
6:00 AM 73.50 23872113.9
7:00 AM 77.80 . 602559586.1
Sum 2887210542
Ldn dBA 80.8

Ldn dBA at nearest residences 76.3

LO.1
101.1
101.1
96.7
96.9
103.5
90.1
95.9
95.9
96.7
98.9
99.9
97.9
97.3
101.5
94.1
101.1
93.9
92.7
95.1
95.7
97.1
93.3
91.9
100.7
101.1

L1

91.7
89.7
88.5
86.5
91.1
85.1
86.7
87.1
86.9
89.7
91.9
91.5
91.1
89.1
87.5
86.9
86.3
84.1
87.3
81.7
83.9
83.5
88.1
91.3
91.7
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L10

79.9
77.3
731
729
73.9
71.9
78.9
74.1
74.1
76.1
76.7
76.7
73.1
71.5
713
70.5
70.9
68.9
72.3
68.3
68.9
67.1
711
751
79.9

L50

76.1
71.5
68.1
67.7
68.9
67.3
73.1
68.9
68.5
68.3
68.9
68.5
66.7
65.5
64.9
63.5
62.7
62.5
62.7
60.7
60.3
62.7
65.7
68.1
76.1

L90

71.9
68.3
65.5
65.1
66.3

68.9
66.7
66.1
65.9
66.7
66.1
64.7
63.3
62.7
61.3
60.9
60.5
60.1
58.7
58.3
60.9
62.7
64.3
71.9



Existing

Site 7

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns)

L dn (with warning horns)

where:

Traffic L 4,

Existing L 4,

Ex’.s'ing L dn with horns

= Lanarson - 20i0og(D/50) -  10Glog(D/42) - A pieiding
= 75.24 - -4.44 - -0.87 - 0
= 80.55
=  Lyyatson - 20log(D/50) - 10Glog(D/42) = Ashieiding
= 79.07 - -4.44 - -0.87 - 0
= 84.38
Lonatsor = 75.24 without warning horns
Lgnatsore = 79.07 with warning horns
D=Distance ft = 30
Heff (sum of average path heights = 8.5 Heff = (My+2HbrHesHrYe
Hs (source Height) = 8 trains with diesel-electric locomotives
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 4
G=Ground factor = 0.60 0.75(1-Heff/42) for 5<Heff<42
A = Shielding at receiver = 0
R=number of rows of houses = 0

1.5(R-1)+5 for gaps less than 35 percent of the length of the row
10log(10*Ldn Measured/10-10*Ldn Calculated/10)
68.34

10log(10*Ldn Calculated/10+10~Ldn Traffic/10)
80.80

10log(10°Ldn Calculated/10+10ALdn Traffic/10)
84.49
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Site 7

No Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft = 20’09(D/ 50) -
= 77.3 - -4.44 -
= 82.61

L dn (with warning horns) = L dn at 50 ft - 20’09( D/50) -
= 82.58 - -4.44 -
= 87.89

where: L g, aes0 1t =

Ldnﬂson

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

nuu

10Glog(D/42)
-0.87

10Glog(D/42)
-0.87

77.3

82.58

0
o ©

cogpgeao 0 ®

A shistding
- 0

A shierding
- 0

without warning horns

with warning horns

Heff = (Hs+ZHipeHorHrY2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,,

82.77
Ldn dBA at nearest residences 78.30

N-BL dn with horns

87.94

Page 3 of 5
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Build

Site 7

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns)

L 4o (with warning horns}

Build L 4,

Ldn dBA at nearest residences
BUi’d L dn with horns

where:

Lanacsonr - 20log(D/50, - 0Glog(D/4:

= 75.63 - -4.44 - -0.87
= 80.94
=  Lgparson - 20log(D/50, - 0Glog(D/4.
= 80.69 - -4.44 - -0.87
= 86.00
Lanatsor = 75.63
Loanatson = 80.69
D=Distance ft = 30
Heff (sum of average path = 8.5
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height) = 4
G=Ground factor = 0.60
A = Shielding at receiver = 0
R=number of rows of hous = 0

- A shielding

- 0

- A shielding

- 0

without warning hormns

with warning horns

Heff = (He+ 2Hb+HeH N2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

10log(10~Ldn Calculated/10+10~Ldn Traffic/10)

81.17
76.70

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

86.07

Page 4 of 5



Site 7

Build Increment

Calculated Ldn

10l0g(10*L gp suirarre - TOML an esistingst0)
ZO 28

L dn (without warning horns)

at nearest residences

10,09(10AL dn Build/10 - 10AL dn Etlstlnq/ﬂ))
80.93

L dn (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE
42<=L<=T1 Lp= 71.662 - 1.164L; + 0.018L* - 4.088x10°°L*
Le >71 Lp= :

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 ‘ Lp= 17.322+0.940LE
44<=1 .<=T7 Lp= 96.725 - 1.992L + 3.02x102L:? - 1.043xx10™*L;>
L >77 Lp= 75

Page 5of 5

69.48

74.22



Existing

Site 8

Meaured Noise levels in dBA

Hour
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM
Sum

Ldn dBA

Leq

78.50
77.50
70.60
73.90
68.60
68.30
68.40
68.00
69.10
71.50
74.90
73.60
72.70
78.60
70.60
67.60
70.00
66.20
66.20
55.80
64.20
68.80
68.30
69.20

78.50
77.50
70.60
73.90
68.60
68.30
68.40
68.00
69.10
71.50
74.90
73.60
72.70
78.60

d8 10*Leq/10

70794578.44
56234132.52
11481536.21
24547089.16
7244359.601
6760829.754
6918309.709
6309573.445
8128305.162
14125375.45
30902954.33
22908676.53
18620871.37
72443596.01
11481536.21
7543993.73
00000000
. 41686938.35
1686938.35
801893.963
. 26302679.92
5857757.5
7608297.54
183176377.11
866566600.4

L0.1
102.1
102.1
95.5
98.7
94.1
923

93.1
91.7
94.3
98.5
94.5
96.1
105.7
93.3
89.3
95.9
88.9
90.7
81.7
87.1
93.3
91.5
89.1

L1

91.5
89.9
83.5
86.3
82.9
81.9
80.5
82.9
82.5
85.3
87.5
87.1
85.7
87.5
85.3
82.9
82.9
80.3
79.9
63.5
78.7
82.3
82.5
83.3
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L10

69.5
67.1
64.5
61.7
61.5
63.1
62.3
65.1
66.1
56.9
714
69.3
65.7
63.5
62.1
60.3
55.3
52.1
54.9
49.9

54.9
60.3
61.1

L50

60.7
57.7
56.7
55.3
55.3
56.5
55.7
58.3
59.7
58.7
56.5
54.7
52.3
51.5
52.1
52.9
48.5
471
50.5
471
49.5
49.1
55.7
56.1

L90
58.7

54.1
52.5
51.9
53.9

54.9
56.7
55.3
51.9
50.1
49.3
49.3
495
50.9
46.7
457
49.3
455
47.7
47.1
51.1
53.1



Site 8

Existing

Calculated Ldn ( Combined Propagation Character)

L 4p (without warning norns) = Lysason =~ 20log(D/50) -  10Glog(D/42) - A shieiding
= 75.24 - 2.80 - 1.37 - 0
= 71.08
L dn (with warning horns) = L dn at 50 ft = 20'°g(D/ 50) - 1OGI°g(D/ 42) - A shielding
= 79.07 - 2.80 - 1.37 - 0
= 741
where: Ly, ai50 = 75.24 without warning horns
Lonatson = 79.07 with warning horns
D=Distance ft = 69
Heff (sum of average path heights = 6.5 Heff = (Hy+2HbeHerHry2

Hs (source Height) trains with diesel-electric locomotives
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

3 0.75(1-Heff/42) for 5<Heff<42

QOoOmOOoO WU ™

L LI A (N { B 1
o

Traffic L 4, = 10log(10*Ldn Measured/10-10~Ldn Calculated/10)
= 67.14

Existing L 4, = 10log(10°Ldn Calculated/10+10~Ldn Traffic/10)
= 72.55

Existing L 4, with norns 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

75.58
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Site 8

No Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 201 OG(D/ 50) -
= 77.3 - 2.80 -
= 73.14

L 4n (with warning horns) = Lanatson - 20l0g(D/50) -
= 82.58 - 2.80 -
= 78.42

where: Ly, 50 =

Lonacson =

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.37

10Glog(D/42)
1.37

77.3

82.58

D o
W ©

cogoo U

- A shielding

- 0

- A shielding

without warning horns

with waming homs

Heff = (Hs+ZHb+HovHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,,

7411

NBL dn with horns

78.73

Page 3 of 5
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Build

Site 8

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns)

Ly, (with warning horns)

Build L 4,

Build L dn with horns

where:

= Lanatson - 20log(D/50, - 0Glog(D/4.
= 75.63 - 2.80 - 1.37
= 71.47
=  Lysason - 20log(D/50, - 0Glog(D/4.
= 80.69 - 2.80 - 1.37
= 76.53
Lonatson = 75.63
Lynatson = 80.69
D=Distance ft = 69
Heff (sum of average patt = 6.5
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height) = 0
G=Ground factor = 0.63
A = Shielding at receiver = 0
R=number of rows of hou: = 0

A shietding
- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = {He+2Hb+Ho+Hry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

72.83

77.00

Page 4 of 5

10log(10*Ldn Calculated/10+107L.dn Traffic/10)
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Site 8

Build Increment

Calculated Ldn

L dn {(without warning horns)

;0199( 10L 4y unarto - 10 an esistingr1o)

10l0g(10*L 45 suitarro - 10ML 45 esistingrt0)
71.46

L dn (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE
42<=L<=T1 Lp= 71.662 - 1.164L¢ + 0.018L" - 4.088x10°L¢’
Le >71 Lp= ; .

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=L<=T7 Lp= 96.725 - 1.992L¢ + 3.02x10"L¢? - 1.043xx10™L¢*
Le >77 Lp= 75

Page 50f 5

68.86

73.65



Site 9

Existing

Meaured Noise levels in dBA

L0.1 L1 L10 L50 L90

Hour Leq
8:00 AM

9:00 AM 68.98
10:00 AM

11:00 AM 0.00
12:00 PM 0.00
1:00 PM 0.00
2:00 PM 0.00
3:00 PM 0.00
4:00 PM 0.00
5:00 PM 0.00
6:00 PM 0.00
7:00 PM 0.00
8:00 PM 0.00
9:00 PM 0.00
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM )

7:00 AM 10

Sum 7906890.28
Leq dBA 69.0

(=)
>
-
[]
Fe]
=
ey
o

906786.28 93.1 78.9 57.3 54.3 52.5

PEE NEPIE QT (T (I I (T QI (T I QI G Qi G = ¥

OO0 O0C OO OO0
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Site 9

Existing

Calculated Leq ( Combined Propagation Character)

Leq (without warning horns) = Leq atsoft - 20'09( D/ 50) = 1OGIOQ(D/ 42)
= 71.53 - 1.58 - 0.98
= 68.96
Leq (with warning horns) = Leq atsoft - ZOIOQ(D/ 50) = 1OGl°g(D/ 42)
= 72.8 - 1.58 - 0.98
= 70.23
where: Leq 50 = 71.53
Leq as0n = 72.8
D=Distance ft = 60
Heff (sum of average path heights = 6.5
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 0
G=Ground factor = 0.63
A = Shielding at receiver = 0
=number of rows of houses = 0

- A shielding

- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = (Ha+ZH+He+Hr/2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Traffic L ., = 10log(10°Ldn Measured/10-10*Ldn Calculated/10)
= 44.52

Existing L o4 = 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)
= 68.98

Existing L ¢q with norns 10log(10*Ldn Calculated/10+10ALdn Traffic/10)

70.25
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Site 9

No Build

Calculated Leqg ( Combined Propagation Character)

Leq (without warning horns) = Leq at 50 ft - 20/09(0/50) -
= 71.9 - 1.58 -
= 69.33

Leq (with warning horns) = Leq ys0n - 20log(D/50) -
= 73.07 - 1.58 -
= 70.50

where: Leq 550 =

Leq ason

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
0.98

10Glog(D/42)
0.98

71.9

73.07

D o
o ©

cCOoOmzOo O O ®

- A shielding

- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = (Hs+ZHbvHewHry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,,

69.35

N-BL eq with horns

70.52

Page 3 of 5

10log(10~Ldn Calculated/10+10”Ldn Traffic/10)

10log(10*Ldn Calculated/10+10ALdn Traffic/10)



Build

Site 9

Calculated Leq ( Combined Propagation Character)

Leq atson - 20l0g(D/50)

Leq (winout warning norns)

= 72.61 - 1.58
= 70.04
Leq (with warning horns) = Leq at50ft - 20’09(‘)/ 50)
= 73.82 - 1.58
= 71.25

where: Leq 504

Leq yson

D=Distance ft
Heff (sum of average path hei¢
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

nnoun

10Glog(D/42)
0.98

10Glog(D/42)
0.98

72.61

73.82

o o
14 K=

compooc g ®

- A shielding
- 0

- A shielding

- 0

without warning horns

with warning horns

Heff = (Ha+2Hb+HerHN/2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L ,, = 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)
= 70.06
Build L o with norns 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

71.26

Page 4 of 5



Site 9

Build Increment

Calculated Ldn

L eq (without warning horns)

10/og(10~L %uud/m - ’Of!- dn Esisting/10)

i S S

10l0g(10"L gy gunarso - T0*L aq Esistingr10)
64.46

L eq (with warning horns)

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE
42<=L<=T1 Lp= 71.662 - 1.164L¢ + 0.018L¢ - 4.088x10°°L¢*
Le >71 Lp= 65

Threshold of Severe Impact - Land Use Category 1 and 2

Lg<44 Lp= 17.322+0.940LE
44<=L . <=77 Lp= 96.725 - 1.992L¢ + 3.02x10°2L¢2 - 1.043xx10"L;*
Le >77 Lp= 75

Page 5of 5

68.78



Site 10

Existing

Meaured Noise levels in dBA

Hour Leq Leq+10 dB 10°Leq/10 LO.1 L1 L10 L50 L90
8:00 AM 0.00 1

9:00 AM 77.30 77.30 53703179.64  84.5 78.5 62.0 52.5 50.0
10:00 AM 0.00 1

11:00 AM 0.00 1

12:00 PM 0.00 1

1:00 PM 0.00 1

2:00 PM 0.00 1

3:00 PM 0.00 1

4:00 PM 0.00 1

5:00 PM 0.00 1

6:00 PM 0.00 1

7:00 PM 0.00 1

8:00 PM 0.00 1

9:00 PM 0.00 1

10:00 PM 0.00 1

11:00 PM 10.00 10

12:00 AM 10.00 10

1:00 AM 10.00 10

2:00 AM 10.00 10

3:00 AM 10.00 10

4:00 AM 10.00 10

5:00 AM 10.00 10

6:00 AM 10.00 10

7:00 AM 10.00 10

Sum 53703283.64
Leq dBA 773

Leq dBA at nearest receptor at 100 ft 69.3

Page 1 of 5



Existing

Site 10

Calculated Leq ( Combined Propagation Character)

Leq (without warning horns)

Leq {with warning horns)

Traffic L o,

Existing L o4

where:

Existing L eq with horns

Leq ason
67.89
59.82

Leq as0n
68.96
60.89

Leq 501

Leq as0n

D=Distance ft

Heff (sum of average path heights)
Hs (source Height)

Hr (receiver height)

Hb (barrier height)

20l0g(D/50)
6.02

20l0g(D/50)
6.02

Hc (cut or slope height )

G=Ground factor

A = Shielding at receiver
R=number of rows of houses
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

68.78

= 69.30

uwon

10Glog(D/42)
2.05

10Glog(D/42)
2.05

67.89

68.96

100
11.5
8
5
0
10
0.54
0
0

10log(10*Ldn Measured/10-10~Ldn Calculated/10)

10log(10~Ldn Calculated/10+10ALdn Traffic/10)

10log(10~Ldn Calculated/10+10~Ldn Traffic/10)

69.43

Page 2 of 5

- A shielding
- 0

- A shielding

- 0

without warning horns

with warning horns

trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



No Build

Site 10

Calculated Leq ( Combined Propagation Character)

Leq {without warning horns)

Leq {with warning horns)

N-B L,

at 29 feet
N-BL eq with horns

where:

20log(D/50) -
6.02 -

Leq ats0n -
68.12 -
60.05

20iog(D/50) -
6.02 -

= Leq o501t -
69.14 -
61.07

Leq atson =

Leq ats0n

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

= 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)
= 69.33

77.40
= 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
= 69.46

Page 3 of 5

10Glog(D/42)
2.05

10Glog(D/42)
2.05

68.12

69.14

10
0.54
0
0

- A shielding

- 0
- A shielding

- 0

without warning horns

with warning horns

trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



Build

Site 10

Calculated Leq ( Combined Propagation Character)

Leq (without warning horns)

Leq (with warning horns)

Build L,

Build L o4 with norns

where:

o

Leq x50 - 20l0og(D/50)
69.73 - 6.02
61.66

Leq yson - 20log(D/50)
7084 - 6.02
62.77

Leq us0n

Leq ats0n

D=Distance ft

Heff (sum of average path heig
Hs (source Height)

Hr (receiver height)

Hb (barrier height)

Hc (cut or slope height )

G=Ground factor

A=

1}

Shielding at receiver
R=number of rows of houses

nou donon

10Glog(D/42)
2.05

10Glog(D/42)
2.05

69.73

70.84

100
1.5
8
5
0
10
0.54
0
0

- A shielding

- 0
- A shielding

- 0

without warning horns

with warning horns

trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

69.55

10log(10~Ldn Calculated/10+10~Ldn Traffic/10)

69.75

Page 4 of 5



Site 10

Build Increment

Calculated Ldn

1010g(10*L gy guirarro- T0™L g Esistingr10)

L eq (without warning horns)

= 57.04 No Impact
L eq (with warning horns) = 10,09(10AL dn Build/10 - 10°L dn Esisting/10)
= 58.23

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE

42<=L <=1 Lp= 71.662 - 1.164L¢ + 0.018L % - 4.088x10°°L¢’ = 63.84
Le >T1 Lp= 65

Threshold of Severe Impact - Land Use Category 1 and 2

Le<d4 Lp= 17.322+0.940LE

44<=Lg<=T7 Lp= 96.725 - 1.992L; + 3.02x107L2 - 1.043xx10L ¢ = 69.00
Le >77 Lp= 75

Page 5 of 5



Existing

Site 11

Meaured Noise levels in dBA

Hour
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM
Sum

Ldn dBA

Leq

86.00
80.50
78.10
84.00
63.90
77.60
79.90
78.70
65.60
78.10
84.30
81.90
81.40
80.20
76.90
75.60
78.00
54.90
75.20
75.20
78.00
78.00
83.00
84.70

Ldn dBA at nearest residences

B 10"Leq/10
398107170.6
112201845.4
64565422.9
251188643.2
2454708.916
57543993.73
97723722.1
74131024.13
3630780.548
64565422.9
269153480.4
154881661.9
138038426.5
104712854.8
48977881.94

. 363078054.8

9709651208
86.1
79.2

L0.1

110.7
108.1
104.9
108.9
82.1

103.7
107.9
102.9
85.7

103.7
108.5
102.7
106.7
106.3
102.5
102.7
104.5
771

103.5
103.7
105.1
105.0
111.3
111.7

L1

98.7
79.7
81.9
97.5
75.7
80.5
78.5
83.9
76.9
82.1
96.3
97.9
85.5
77.7
80.5
73.5
771
64.1
69.1
64.1
70.3
70.2
78.5
93.7

Page 1 0of 5

L10

72.5
67.7
67.9
68.9
66.7
67.5
67.5
69.1
67.9
68.9
70.5
711
65.9
62.3
61.7
61.5
58.1
55.7
53.3
50.1
50.9
50.8
54.9
65.3

L50

58.9
57.7
57.3
55.5
54.9
55.5
55.9
56.5
57.1
56.7
57.7
57.7
54.5
54.3
53.1
55.5
50.1
48.3
46.9
44.9
45.5
45.6
471
54.3

L90

53.3
53.5
52.9
50.1
49.5
50.3
50.3
51.5
52.9
51.7
52.9
53.1
49.5
49.7
48.7
50.9
441
42.7
429
42.5
41.7
42.0
443
471



Existing

Site 11

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20’09( D/, 50)
= 71.75 - -4.15
= 76.74

L dn (with warning horns) = L dn at 50 ft - 20’°g(D/50)
= 79.84 - -4.15
= 84.83

where: L g, a¢s0 1t

Ldn atsoft

D=Distance ft

Heff (sum of average path heights

Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

- 10Glog(D/42)
- -0.84

- 10Glog(D/42)
- -0.84

= 71.75

79.84

6.5

comoo U ®

nunoununn
o

- A shielding

- 0

- A shieiding

- 0

without warning horns

with warning horns

Heff = (Hg+2Hbe+HesHry 2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Traffic L 4, = 10log(10*Ldn Measured/10-10*Ldn Calculated/10)
= 80.03

Existing L 4, = 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)
= 81.70

Existing L 4, with horns 10log(10~Ldn Calculated/10+10~Ldn Traffic/10)

86.07

Page 2 of 5



Site 11

No Build

Calculated Ldn ( Combined Propagation Character)

Lanatson - 20log(D/50) -
75.21 - -4.15 -
80.20

L dn (without warning horns)

Lanatson - 20log(D/50) -
81.9 - -4.15 -
86.89

L dn (with warning horns)

where: L 4, 250 1 =

Ldnaf”ﬂ

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

munun

10Glog(D/42)
-0.84

10Glog(D/42)
-0.84

75.21

81.9

o w
=3

A shielding

- 0

A shielding

- 0

without warning horns

with warning horns

Heff = (Mg+2ZHeHorHNY2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

NBL,, = 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
= 83.13

N-B L 4, with horns = 10log(10~Ldn Calculated/10+10*Ldn Traffic/10)
= 87.70

Ldn dBA at nearest residences 80.78

Page 3 0of 5



Build

Site 11

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns)

L dn (with warning horns)

Build L 4,

Build L dn with horns

Ldn dBA at nearest residences

where:

= Lgnatson - 20log(D/50,
= 75.21 - -4.15
= 80.20
= Lanatson - 20log(D/50,
= 81.94 - -4.15
= 86.93
L dn at 50 ft
L dn at50 ft
D=Distance ft
Heff (sum of average path
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )

G=Ground factor
A = Shieiding at receiver

R=number of rows of hous
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

0Glog(D/4: -

-0.84

0Glog(D/4;
-0.84

75.21

81.94

D w
b‘_n

3

cogpgoou

A shlelding

- 0

- A shlelding

- 0

without warning horns

with warning horns

Hefl = (Hg+2Hb+Ho+Hr 2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

83.13

10log(10~Ldn Calculated/10+10~Ldn Traffic/10)

87.74
80.78

Page 4 of 5



Site 11

Build Increment

Calculated Ldn

10l0g(10*L 4, suitarro - TO*L up esistingrro)
77.60

Ly, (without warning horns)

10l0g(10*L g1 suniarto - 10™L an esistingrt0)

L dn (with warning horns)

at nearest residences

Threshold of Impact - Land Use Category 1 and 2

Le<42 Lp= 11.450+0.953LE
42<=L<=T1 Lp= 71.662 - 1.164L + 0.018L.2 - 4.088x10°L;°
Le >71 Lp=

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=1 <=77 Lp= 96.725 - 1.992L + 3.02x107L¢? - 1.043xx10L¢’
Le >77 Lp=

Page 5 of 5

72.07

76.58



Existing

Site 12

Meaured Noise levels in dBA

Hour Leq 008 10"Leq/10
8:00 AM 63.90 2454708.916
9:00 AM 61.60 1445439.771
10:00 AM 62.50 1778279.41
11:00 AM 58.00 630957.3445
12:00 PM 64.50 2818382.931
1:00 PM 54.90 309029.5433
2:00 PM 51.70 147910.8388
3:00 PM 56.70 467735.1413
4:00 PM 57.90 616595.0019
5:00 PM 62.40 1737800.829
6:00 PM 59.70 933254.3008
7:00 PM 63.40 2187761.624
8:00 PM 69.70 9332543.008
9:00 PM 54.40 275422.8703
10:00 PM 61.70 1479108.388
11:00 PM 52.20 1659586.907
12:00 AM 56.00 3981071.706
1:00 AM 41.60 . 144543.9771
2:00 AM 47.10 . 512861.384
3:00 AM 39.80

4:00 AM 54.60

5:00 AM 51.00

6:00 AM 48.70

7:00 AM 62.60 18197008.59
Sum 56089768.89
Ldn dBA 63.7

Ldn dBA at nearest residences 67.9

LO0.1
87.9
85.7
83.5
79.7
90.7
779
73.7
80.9
79.7
79.1
85.1
87.3
81.1
74.7
84.7
771
81.3
56.5
73.3
51.9
80.5
77.3
75.9
86.3

L1

75.1
71.9
75.1
67.3
74.7
66.5
60.5
66.1
68.3
7414
69.1
77.5
80.5
66.1
74.3
62.7
67.1
53.5
65.3
48.9
62.1
59.7
49.7
75.1

Page 1 0of 5

L10
60.3
61.9
60.7
60.1
55.1
53.5
51.9
56.3
59.7
58.9
57.5
58.1
77.7
54.5
61.1
48.1
53.3
425
4.7
415
451
425
42,5
56.9

L50

51.7
52.3
49.3
48.9
48.7
417
46.7
48.7
50.3
51.1
50.9
51.9
51.5
50.1
447
425
421
38.3
37.7
37.7
37.7
38.3
39.3
47.7

L90

48.9
48.3
46.1
45.9
45.9
44.3
43.3
45.1
45.9
47.9
48.3
49.7
48.7
47.5
40.7
39.7
38.5
36.1
35.3
35.9
35.7
35.9
35.9
43.1



Site 12

Existing

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20109(0/ 50) - 10GlI og| (D/ 42) - A shielding
= 71.75 - 7.23 - 2.77 - 0
= 61.74
L dn (with warning horns) = L dn at50ft - ZOIOQ(D/ 50) - 10GI OQ(D/ 42) - A shielding
= 79.84 - 7.23 - 2.77 - 0
= 69.83
where: Ly, 501 = 71.75 without waming horns
Lanatson = 79.84 with warning horns
D=Distance ft = 115
Heff (sum of average path heights = 6.5 Heff = (Ha+ZHbvHesHry2

Hs (source Height) trains with diesel-electric locomotives
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses
0 for gaps more than 65 percent of the length of the row

3 0.75(1-Heff/42) for 5<Heff<42

—“0gpOO U ®;

Traffic L 4, = 10log(10*Ldn Measured/10-10*Ldn Calculated/10)
= 59.27

Existing L 4, = 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)
= 63.69

Existing L 4, with horns 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

70.20

Page 2 of 5



Site 12

No Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 20’09( D/50) -
= 75.21 - 7.23 -
= 65.20

Ly, (with warning horns) = Lanatsos - 20log(D/50) -
= 81.94 - 7.23 -
= 71.93

where: L gpatson =

Ldn atsoft

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
2.77

10Glog(D/42)
277

75.21

81.94

115

[22]
o

~O0mHpOO0 U ®;

0 for gaps more than 65 percent of the length of the row

N-BL,,

66.19
Ldn dBA at nearest residences 70.42

NBL dn with horns

72.16

Page 3 of 5

10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

10log(10*Ldn Calculated/10+10*Ldn Traffic/10)

- A shielding

- 0

A shielding

- 0

without warning horns

with warning horns

Heff = (Hy+ZHbvHowHr Y2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



Build

Site 12

Calculated Ldn ( Combined Propagation Character)

L dnatsoft ~
75.21 -
65.20

Ly, (without warning horns)

L dn at 50 ft
81.94 -
71.93

L dn (with warning horns)

where: L g, 501

Ldna!uﬂ

D=Distance ft

20l0g(D/50,
7.23

20log(D/50,
7.23

Heff (sum of average path
Hs (source Height)

Hr (receiver height)

Hb (barrier height)

Hc (cut or slope height )

G=Ground factor

A = Shielding at receiver
R=number of rows of hous
0 for gaps more than 65 percent of the length of the row

Build L 4, =

= 66.19
Ldn dBA at nearest residences 7042
Build L dn with horns

" u

72.16

Page 4 of 5

0Glog(D/4:

27

0Glog(D/d: -

27

75.21

81.94

7

7

115

o2
3]

—ogpoOo v ®;

3

- A shielding

- 0

A shilelding

- 0

without warning horns

with warning horns

Heff = (Hs+ZHbeHe+Hry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

10log(10*Ldn Calculated/10+10~Ldn Traffic/10)



Site 12

Build Increment

Calculated Ldn

10log(10™L 4, sunaro - TO*L gn esistingr10)
6260

L dn (without warning horns)

at nearest residences

10log(10™L 4 sunarto - TO*L gn esisting/t0)
67.77

L dn (with warning horns)

nn

Threshold of Impact - Land Use Category 1 and 2

Lg<42 Lp= 11.450+0.953LE
42<=L<=71 Lp= 71.662 - 1.164L + 0.018L* - 4.088x10°L° =
Le >71 Lp= 65

Threshold of Severe Impact - Land Use Category 1 and 2

Lg<44 Lp= 17.322+0.940LE
44<=L<=77 Lp= 96.725 - 1.992L + 3.02x10%L;? - 1.043xx10"L¢> = 68.05
Le >77 Lp= 75

Page 50of 5



Existing

Site 13

Meaured Noise levels in dBA

Hour
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:.00 PM
4:.00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:.00 AM
2:00 AM
3:00 AM
4:.00 AM
5:00 AM
6:00 AM
7:00 AM
Sum

Ldn dBA

Leq

71.00
68.50
62.30
61.70
61.90
61.60
54.10
63.00
62.20
64.90
67.80
66.80
69.60
69.60
59.20
60.20
57.90
46.90
56.60
43.20
56.40
63.80
58.80
71.80

68.50
62.30
61.70
61.90
61.60
54.10
63.00
62.20
64.90
67.80
66.80
69.60

Ldn dBA at nearest residences

E 10°Leq/10
12589254.12

7079457.844
1698243.652
1479108.388
1548816.619
1445439.771
257039.5783
1995262.315
1659586.907
3090295.433
6025595.861
4786300.923
9120108.394
9120108.394
831763.7711
0471285.48
6165950.019

271928595.9
70.5
67.3

LO.1
94.9

84.5
85.3
83.1

67.9
88.7
90.1
N7
91.5
92.3
94.3
95.9
86.1
85.7
80.5
68.9
83.3
49.7
82.9
89.5
85.3
95.7

L1

83.9
747
68.5
70.7
76.3
67.1
60.3
71.9
66.1
713
76.9
749
82.3
7.5
60.5
66.5
7.3
58.3
60.3
48.9
57.1
68.1
60.7
85.9

Page 1 of 5

L10
60.3
57.5

58.7
57.9
57.9
56.5
58.3
56.5
56.7
55.9
59.3
54.7
53.5
53.9
48.1
48.7
44.3
45.9
46.5
50.5
46.3
459
56.3

L50

52.9
51.5
53.7
55.1
53.1
52.9
52.9
52.9
51.1
50.3
51.5
51.5
49.9
47.9
46.1
44.9
43.3
40.5
40.5
41.3
445
41.9
425
47.7

L90

49.9
48.7
49.3
50.9
49.9

49.3
49.7
48.5
48.1
50.1
495
483
459

41.9
39.7
37.3
375
38.5
39.9
38.7
39.9
44.5



Existing

Site 13

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - 201 og (D/ 50)
= 71.75 - 1.73
= 69.00

L dn (with warning homs) = L dn at 50 ft < 201 OQ(D/ 50)
= 79.84 - 1.73
= 77.09

where: L 4, .50

Ldna!SOft

D=Distance ft
Heff (sum of average path heights
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

- 10Glog(D/42)
- 1.03

- 10Glog(D/42)
- 1.03

= 71.75

79.84

uw an
oo
b‘_\

compoo U ®

numnmunn
o

- A shielding

- A shielding

without warning horns

with warning horns

Heff = (Mat2HbrHorHrY2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Traffic L 4, = 10log(10*Ldn Measured/10-10*Ldn Calculated/10)
= 65.32

Existing L 4, = 10log(10*Ldn Calculated/10+10*Ldn Traffic/10)
= 70.54

Existing L 4 with homs 10log(10~Ldn Calculated/10+10~Ldn Traffic/10)

77.37
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Site 13

No Build

Calculated Ldn ( Combined Propagation Character)

L dn (without warning horns) = L dn at 50 ft - ZOIog( D/50) -
= 75.21 - 1.73 -
= 72.46

L g0 (with waring homs) = Lanatsor - 20log(D/50) -
= 81.94 - 1.73 -
= 79.19

where: L 4, 2505 =

Ldnatﬂ!ﬂ =

D=Distance ft
Heff (sum of average path heights)
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.03

10Glog(D/42)
1.03

75.21

81.94

(2]
EJ’I_‘

cogocowvum®

- A shielding

- 0

A shielding

without warning horns

with warning horns

Heft = (He+2Mb+Ho+Hri2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

N-BL,,

73.22
Ldn dBA at nearest residences 69.99

NBL dn with horns

79.36

Page 3 of 5

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)

10log(10~Ldn Calculated/10+10*Ldn Traffic/10)



Site 13

Build

Calculated Ldn ( Combined Propagation Character)

L an (without waring horns) = Lgnatson - 20log(D/50, - 0Glog(D/4; - A shietding
= 75.21 - 1.73 - 1.03 - 0
= 72.46
L 41 with warning homs) = Lanatson - 20log(D/50, - 0Glog(D/4: - A shietding
= 81.94 - 1.73 - 1.03 - 0
= 79.19
where: L 4,501 = 75.21  without warning horns
Lanacson = 81.94  with warning horns
D=Distance ft = 61
Heff (sum of average path height: = 6.5 Heff = (Me+2Hb+He+Mry2
Hs (source Height) = 8 trains with diesel-electric locomotives
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = 0
G=Ground factor = 0.63  0.75(1-Heff/42) for 5<Heff<42
A = Shielding at receiver = 0
R=number of rows of houses = 0
1.5(R-1)+5 for gaps less than 35 percent of the length of the row
Build L 4, = 10log(10*Ldn Calculated/10+107Ldn Traffic/10)
= 73.22
Ldn dBA at nearest residences 69.99
Build L 4, with homs = 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)
= 79.36

Page 4 of 5



Site 13

Build Increment

Calculated Ldn

L an without warning norns) = 1010g(10™L 4q punarto - TO*L an esistngrr0)
at nearest residences - *%%

L dn with waming homs) = ;g"o’g( 10*L 4 punarto - 10ML an esistnorro)

Threshold of Impact - Land Use Category 1 and 2

Le<d2 Lp= 11.450+0.953LE
42<=L <=1 Lp= 71.662 - 1.164L¢ + 0.018L;> - 4.088x10°L:*
Le >71 Lp= 65

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=L<=77 Lp= 96.725 - 1.992L¢ + 3.02x10"2L¢? - 1.043xx10"L*
Le >77 Lp= 75

Page 50f 5

67.66



Site 14

Existing

Meaured Noise levels in dBA

Hour Leq  104Leq/10 L0.1 L1 L10 L50 L90

8:00 AM 69.20 8317637.711 92.7 829 60.9 55.7 54.3
9:00 AM 58.30 676082.9754 81.3 65.1 59.1 54.9 529
10:00 AM 59.60 912010.8394 83.5 65.5 57.7 53.3 51.5
11:00 AM 58.90 776247.1166 81.1 67.3 58.7 563.5 51.9
12:00 PM 58.70 741310.2413 74.5 69.9 62.3 563.5 51.5
1:00 PM 63.10 2041737.945 829 73.3 66.7 54.1 51.9
2:00 PM 5§7.20 524807.4602 73.9 69.7 57.7 52.9 51.3
3:00 PM 66.00 3981071.706 83.3 77.5 70.3 65.3 51.5
4:00 PM 55.90 389045.145 71.9 64.7 57.5 53.7 51.3
5:00 PM 59.50 891250.9381 81.5 70.7 56.7 53.9 52.3
6:00 PM 68.10 6456542.29 93.1 78.9 57.3 54.3 52.5
7:00 PM 64.60 2884031.503 89.3 69.3 56.9 54.1 529
8:00 PM 65.80 3801893.963 91.1 77.9 56.5 63.7 52.1
9:00 PM 58.70 741310.2413 82.9 65.5 55.3 53.1 521

10:00 PM 56.60 457088.1896 821 57.9 54.7 52.9 519

11:00 PM 57.10 80.9 62.7 54.3 52.1 50.5
12:00 AM 58.30 82.3 62.3 55.3 52.5 51.1
1:00 AM 52.00 584893.192 60.7 56.3 563.7 51.1 50.1
2:00 AM 56.10 073802.778 81.5 58.3 53.9 50.9 49.9
3:00 AM 51.50 412537.545 55.3 54.3 53.7 50.5 49.7
4:00 AM 64.70 91.5 68.9 54.5 50.7 49.3
5:00 AM 57.20 829 59.1 55.3 52.1 50.1
6:00 AM 54.80 76.1 58.9 55.3 52.5 50.9
7:00 AM 68.40 91.9 80.3 57.3 55.3 52.7
Sum 159515961.1

Ldn dBA 68.2

Ldn dBA at nearest residences 67.3
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Existing

Site 14

Calculated Ldn ( Combined Propagation Character)

L an (without waming homs) = Lanatson -  20log(D/50)
= 71.75 - 2.92
= 67.52

L dn (with waming homs) =  Lanatsonr -  20log(D/50)
= 79.84 - 2.92
= 75.61

where: L gpars0s

Ldnaf50ﬂ

D=Distance ft
Heff (sum of average path heights
Hs (source Height)
Hr (receiver height)
Hb (barrier height)
Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver
R=number of rows of houses

10Glog(D/42)
1.31

10Glog(D/42)
1.31

71.75

79.84

~
o

(=]

©

- A shielding
- 0

- A shisiding
- 0

without warning horns

with warning horns

Heff = (Hes ZHbrHer Mry2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Traffic L 4,
60.00

Existing L 4,
68.23

Existing L gn with homs
= 75.73

10log(10~Ldn Measured/10-10*Ldn Calculated/10)

10log(10Ldn Calculated/10+10*Ldn Traffic/10)

10log(10~Ldn Caiculated/10+10ALdn Traffic/10)

Page 2 of §



No Build

Site 14

Calculated Ldn ( Combined Propagation Character)

L dn (without warning homs)

L dn (with warning homs)

N-BLg,

Ldn dBA at nearest residences

N-BL dn with horns

where:

= Lanatsor - 20log(D/50)
= 75.21 - 2.92

= 70.98

= Lanatson - 20log(D/50)
= 81.94 - 2,92

= 77.71

L dn at 50 ft

L dn at 50 ft

D=Distance ft

Heff (sum of average path heights)

Hs (source Height)

Hr (receiver height)

Hb (barrier height)

Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver

R=number of rows of houses

- 10Glog(D/42)
- 1.31

- 10Glog(D/42)
- 1.31

= 75.21

= 81.94

nmmown

o
[=]

- A shilelding
- 0

- A shielding
- 0

without warning horns

with warning horns

Helf = (Mg+2Hb+Hor M2
trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

= 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

71.31
70.43

= 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

= 77.78
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Site 14

Build

Calculated Ldn { Combined Propagation Character)

L gn (without waming homs) = L gnatsost - 20l0g(D/50, -
= 75.21 - 292 -
= 70.98
L an (with waming homs) = Lgnatsor - 20log(D/50, -
= 81.94 - 292 -
= 77.71
where: L gpatson =
Lanatsor =
D=Distance ft

Heff (sum of average path height

Hs (source Height)

Hr (receiver height)

Hb (barrier height)

Hc (cut or slope height )
G=Ground factor
A = Shielding at receiver

R=number of rows of houses

0Glog(D/4:

1.31

0Glog(D/4:

1.31

75.21

81.94

~
o

o
CoOmUo o ®©

©

- A spieiding

- A shielding
- 0

without warning horns

with warning horns

I

Mot @ (Mg 2Hb+Hovbriry2
trains with diesel-electric locomot

0.75(1-Heff/42) for 5<Heff<42

1.5(R-1)+5 for gaps less than 35 percent of the length of the row

Build L 4, = 10log(10~Ldn Caliculated/10+10~Ldn Traffic/10)
= 71.31

Ldn dBA at nearest residences 70.43

Build L g4y with homs = 10log(10~Ldn Calculated/10+10ALdn Traffic/10)
= 77.78

Page 4 of 5



Build Increment

Site 14

Calculated Ldn

tives

L an (without waming homs)

at nearest residences

L dn (with warning homs)

10log(10*L gn Buiiar1o - 10*L an Esisting/10)
68.38

10l0g(10*L 4n puitarto - 10*L an esisting/10)
73.55

Threshold of Impact - Land Use Category 1 and 2

Le<42
42<=Lg<=T1
Le >71

Lp= 11.450+0.953LE
Lp= 71.862 - 1.164L¢ + 0.018L2 - 4.088x10°°L°
Lp= 65

Threshold of Severe Impact - Land Use Category 1 and 2

Lg<44
44<=Lg<=77
Lg >77

Lp= 17.322+0.940LE
Lp= 96.725 - 1.992L¢ + 3.02x10°2L¢? - 1.043xx107L¢*
Lp= 75

Page 5 of 5

67.66



Existing

Site 15

Meaured Noise levels in dBA

Hour Leq 50410 dB 10"Leq/10
8:00 AM 79.20 79.20 83176377.11
9:00 AM 65.70 65.70 3715352.291
10:00 AM 67.80 67.80 6025595.861
11:00 AM 62.40 62.40 1737800.829
12:00 PM 73.00 73.00 19952623.15
1:00 PM 60.00 60.00 1000000
2:00 PM 67.20 67.20 5248074.602
3:00 PM 61.90 61.90 1548816.619
4:00 PM 75.10 75.10 32359365.69
5:00 PM 66.30 66.30 4265795.188
6:00 PM 76.50 76.50 44668359.22
7:00 PM 69.10 69.10 8128305.162
8:00 PM 71.10 71.10 12882495.52
9:00 PM 72.40 72.40 17378008.29
10:00 PM 66.50 4466835.922
11:00 PM 68.20 . 66069344.8
12:00 AM 66.70 6773514.13
1:00 AM 50.40 £ 1096478.196
2:00 AM 61.60 4454397.71
3:00 AM 41.80 51356.1248
4:00 AM 72.50 77827941
5:00 AM 70.40 09647819.6
6:00 AM 75.80

7:00 AM 79.30

Sum 1893902092
Ldn dBA 79.0

Ldn dBA at nearest residences 77.8

L0.1
107.7
92.5
93.9
89.1
101.5
83.9
94.3
88.7
103.5
93.9
104.1
94.1
94.7
99.1
91.9
96.7
93.5
71.5
87.3
57.5
100.9
95.3
103.5
105.1

L1

77.7
68.5
78.7
67.1
72.3
69.5
69.5
64.9
77.3
66.9
80.1
81.1
82.5
78.7
77.5
69.7
741
55.7
70.7
49.7
723
82.1
78.5
91.5
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L10

61.5
53.5
54.3
51.3
51.9
51.3
53.1
58.3
60.9
57.5
58.9
57.7
55.3
52.9
53.1
53.5
54.9
52.1
46.1
43.7
50.5
547
50.7
62.5

L50

51.5
48.9
48.9
46.5
46.5
46.9
48.5
47.7
55.5
529
53.3
51.9
49.5
49.7
50.3
50.3
51.9
48.5
40.7
39.9
48.7
49.3
48.5
48.5

L90

47.1
44.9
457
43.3
42.9
43.7
44.9
437
51.9
49.9
50.1
477
46.1
48.5
48.7
48.5
49.5
45.1
39.1
38.1
38.3
47.9
40.3
417



Site 15

Existing

Calculated Ldn ( Combined Propagation Character)

L 4n (without warning horns) =  Lynatson - 20log(D/50) -  10Glog(D/42) - A gpieuding
= 71.75 - -5.04 - -1.12 - 0
= 77.90
L an (with waming homs) = Lanatsonr - 20/0g(D/50) - 10Glog(D/42) = A shisiding
= 79.84 - -5.04 - -1.12 - 0
= 85.99
where: L gh 2500 = 71.75 without warning horns
Lanatsor = 79.84 with warning horns
D=Distance ft = 28
Heff (sum of average path heights. = 6.5 Hoff @ (e ZHbeHos M2

Hs (source Height) = trains with diesel-electric locomotives
Hr (receiver height) =
Hb (barrier height) =
Hc (cut or slope height ) =
G=Ground factor = 0
A = Shielding at receiver =
R=number of rows of houses =
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

3 0.75(1-Heff/42) for 5<Heff<42

cComoOoO0 M ®

Traffic L 4, = 10log(10~°Ldn Measured/10-10*Ldn Calculated/10)
= 7237

Existing L 4, = 10log(10~Ldn Calculated/10+10~Ldn Traffic/10)
= 78.97

Existing L 4n with horns = 10log(10~Ldn Caiculated/10+10Ldn Traffic/10)
= 86.18

Page 2 of 5



Site 15

No Build

Calculated Ldn ( Combined Propagation Character)

L 4n (without waming homs) = Lgnatsort - 20log(D/50) - 10Glog(D/42)
= 75.21 - -5.04 - -1.12
= 81.36
L an (with warning homs) = Lynatsor - 20log(D/50) - 10Glog(D/42)
= 81.94 - -5.04 - -1.12
= 88.09
where: L g,ars0 5 = 75.21
Lanatsorn = 81.94
D=Distance ft = 28
Heff (sum of average path heights) = 6.5
Hs (source Height) = 8
Hr (receiver height) = 5
Hb (barrier height) = 0
Hc (cut or slope height ) = ]
G=Ground factor = 0.63
A = Shielding at receiver = 0
R=number of rows of houses = 0
1.5(R-1)+5 for gaps less than 35 percent of the length of the row
N-B L 4, = 10log(10~Ldn Calculated/10+10~Ldn Traffic/10)
= 81.88
Ldn dBA at nearest residences . '80.45
N-B L 4, with homs = 10log(10~Ldn Calculated/10+10~Ldn Traffic/10)
= 88.21

Page 3 of 5

- A shielding
- 0

A shielding
- 0

without warning horns

with warning horns

Mot = (Me+ 2HbrHes My 2

trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42



Build

Site 15

Calculated Ldn ( Combined Propagation Character)

L gn (without warning homs)

L dn (with warning horns)

Bulld L 4,

Ldn dBA at nearest residences
Build L gn with norns

where:

Ldnatun -
75.21 -
81.36

'—dnawofl -
81.94 -
88.09

Ldnatsalt

L anatsort

D=Distance ft

Heff (sum of average path
Hs (source Height)

Hr (receiver height)

Hb (barrier height)

Hc (cut or slope height )

G=Ground factor

20l0g(D/50, -
5.04 -

20log(D/50, -
-5.04 -

1l

A = Shielding at receiver =
R=number of rows of hous =
1.5(R-1)+5 for gaps less than 35 percent of the length of the row

0Glog(D/4:
112

0Glog(D/4:
-1.12

75.21

81.94

- A shielding
- 0

- A shielding
- 0

without warning horns

with warning horns

Meff = (Hs+2Mb+ Mot Hri2

trains with diesel-electric locomotives

0.75(1-Heff/42) for 5<Heff<42

= 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

= 81.88
80.45

= 10log(10*Ldn Calculated/10+10~Ldn Traffic/10)

= 88.21
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Site 156

Build Increment

Calculated Ldn

L 4n (without wamning homs) = 10/0g(10*L gy guiiarto - 10*L an esisting/10)
= 78.76
at nearest residences =

L dn (with warning horns) = 10l0g(10*L g unnarto - 10*L an Esistingr10)
= 83.93

Threshold of Impact - Land Use Category 1 and 2

Lg<42 Lp= 11.450+0.953LE
42<=Lg<=71 Lp= 71.662 - 1.164Lg + 0.018L;° - 4.088x107°L2°
Le>T1 Lp= 85

Threshold of Severe Impact - Land Use Category 1 and 2

Le<44 Lp= 17.322+0.940LE
44<=Lg<=77 Lp= 96.725 - 1.992L¢ + 3.02x107°Lg7 - 1.043xx107'L >
Le >77 Lp= %

Page 5 of 5
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APPENDIX E-3

NOISE ASSESSMENT CALCULATIONS
LIRR STORAGE YARDS



General Noise Assessment.xls

Site 1 - Cerro Wire Yard

Existing Measured noise levels

Leq (measred) 58.9
Ldn (estimated) 56.9

Build Increment

Computation of Noise Exposure for Yards General Assessment - Day/Night

SEL ref (Rail Yards)

Daytime L Log (day = SEL ref + 10log(NT/20) - 35.6 - 20log(D/50)
= 116.00 + -10.78 - 35.60 - 2511
= 44.51
Nighttime L o, Leg mighy = SEL ref + 10log(NT/20) - 35.6 - 20iog(D/50)
= 116.00 + -14.09 - 35.60 25.11
= 41.21
Lan L gn (incremenyy = 1 Olog , [ (15)x10ML oq(aay) /10) +"9)x10ML oqigny +10/10)] - 13.8
- e e
where: SELref (20 train in peak hour) = 118.00 N/A
SELref (1 train with diesel loc. Idling for 1h) = 116.00
NT = average number of train per hour = 167 d
NT = average number of train per hour = 0.78 n
D= distance to yard center (feet) = 900
Build
Computation of Total Build Noise Level - Day/Night
L gn (totaty = 10LOG(107L gn(existing) /10+10™ML anBuitd increment /10)
= 57.46
Threshold of Impact - Land Use Category 2
Le<42 Lp= 11.450+0.953LE
42<=Lg<=T71 Lp= 71.662 - 1.164Lg + 0.018L ;2 - 4.088x10°°L¢* =
Le >71 Lp= 65
Threshold of Severe Impact - Land Use Category 2
Lg<42 Lp= 17.322+0.953LE
42<=|g<=71 Lp= 96.725 - 1.992L¢ + 3.02x102L¢2 - 1.043x10°L¢* = 61.94

Le >71 Lp= 75



General Noise Assessment.xls

Site 2 - Babylon Yard

Existing Measured noise levels

Leq (measred) 74.5
Ldn (ostimated) 725

Build Increment

Computation of Noise Exposure for Yards General Assessment - Day/Night
SEL ref (Rail Yards)

Daytime L, Leg ooy = SEL ref + 10log(NT/20) - 35.6 - 20log(D/50)
= 116.00 + -15.23 - 35.60 - 9.54
= 55.63
Nighttime L Log (mighy = SEL ref + 10log(NT/20) - 35.6 - 20l0g(D/50)
= 116.00 + -17.78 - 35.60 9.54
= 53.08
L dn L dn (increment) = [ (15)X10A(L eq(day) /10) +,9)X10A(L eq(night) +10/10)'] - 13.8
where:  SELref (20 train in peak hour) = 118.00 N/A
SELref (1 train with diesel loc. Idling for 1h) = 116.00
NT = average number of train per hour = 060 d
NT = average number of train per hour = 0.33n
D= distance to yard center (feet) = 150
Build
Computation of Total Build Noise Level - Day/Night
L on (total) = 10LOG(10ML gn(existing)/10+10™(L anauitd incremeny /10)
= 72.74
Threshold of Impact - Land Use Category 2
Lg<42 Lp= 11.450+0.953LE
42<=Lg<=T1 Lp= 71.662 - 1.164Lg + 0.018L¢2 - 4.088x10°L¢* = 66.31
Le >71 Lp= 5.
Threshold of Severe Impact - Land Use Category 2
Lg<d2 Lp= 17.322+0.953LE
42<=Lg<=T1 Lp= 96.725 - 1.992L¢ + 3.02x102Lg2 - 1.043x107L° = 71.30

Le >71 Lp= 75



General Noise Assessment.xls

Site 3 - Yaphank East

Existing Measured noise levels

Leq (measred) 72.9 Warning horn 52.4  No Warning horn
Ldn (esimated) 70.9 50.4

Build Increment

Computation of Noise Exposure for Yards General Assessment - Day/Night
SEL ref (Rail Yards)

Daytime L o, Leg (day = SEL ref + 10log(NT/20) - 35.6 - 20log(D/50)
= 116.00 + -16.99 - 35.60 - 24.08
= 39.33
Nighttime L o, Log (night = SEL ref + 10i0g(NT/20) - 35.6 - 20log(D/50)
= 116.00 + -16.53 - 35.60 24.08
= 39.79
L gn L gn incremeny = 10log [ (15)x10ML ogiday)/10) +'9YXTOML ogpnighy +10/10;] - 13.8
where:  SELref (20 train in peak hour) = 118.00 N/A
SELref (1 train with diesel loc. Idling for 1h) = 116.00
NT = average number of train per hour = 040d
NT = average number of train per hour = 044 n
D= distance to yard center (feet) = 800
Build
Computation of Total Build Noise Level - Day/Night
L dn (totaly = 10LOG(10ML gneexisting) /10+10™(L gn(uitd incrementy/10)
= 70.91 Warning horn
51.78

Threshold of Impact - Land Use Category 2

Lg<42 Lp= 11.450+0,953LE
42<=Lg<=T1 Lp= 71.662 - 1.164Lg + 0.018L¢> - 4.088x10°°L* = 65.05 5349
Lg >71 Lp= 6 = Warning horn

Threshold of Severe Impact - Land Use Category 2

Le<42 Lp= 17.322+0.953LE
42<=Lg<=T1 Lp= 96.725 - 1.992L¢ + 3.02x102L¢2 - 1.043x107L¢° = 70.13 59.69
Lg >71 Lp= 75 Warning horn



Site 4 - Ronkonkoma

Existing Measured noise levels

General Noise Assessment.xls

Leq (measred) 56.4
Ldn (estimated) 54.4

Build Increment

Computation of Noise Exposure for Yards General Assessment - Day/Night
SEL ref (Rail Yards)

Daytime L o4 Leg (day = SEL ref + 10/og(NT/20) - 35.6 - 20log(D/50)+B
= 116.00 + -18.75 - 35.60 - 27.28
= 34.37
Nighttime L o, Log (nighy SEL ref + 10l0g(NT/20) - 35.6 - 20log(D/50)+B
= 116.00 + -19.54 - 35.60 27.28
= 33.58
L dn L dn (increment) ) 10109 [ (15)X10A(L oqg(day) /10) + 'g)xA’oA(L eq(night) +10/10” = 13.8
. 4011 :
NO IMPACT
where:  SELref (20 train in peak hour) = 118.00 N/A
SELref (1 train with diesel loc. Idling for 1h) = 116.00
NT = average number of train per hour = 0.27d
NT = average number of train per hour = 0.22n
D= distance to yard center (feet) = 650
B= Sound barrier close to residences = 5
Build
Computation of Total Build Noise Level - Day/Night
L dn (total) = 10LOG(1 OA(L dn(Existing) / 10+10A( L dn(Build increment) / 10)
= 54.56
Threshold of Impact - Land Use Category 2
Lg<d42 Lp= 11.450+0.953LE )
42<=Lg<=T1 Lp= 71.662 - 1.164L; + 0.018L¢” - 4.088x10°°L¢’ = | ss03
Le >71 Lp= 65
Threshold of Severe Impact - Land Use Category 2
Lg<42 Lp= 17.322+0.953LE
42<=Lg<=71 Lp= 96.725 - 1.992L ¢ + 3.02x102L¢? - 1.043x107L¢* = 60.94
Lg >71 Lp= 75



General Noise Assessment.xls

Site 5 - Pilgrim Hospital Yard

Existing Measured noise levels

Leq (measred) 58.3
Ldn (estimated) 56.3

Build Increment

Computation of Noise Exposure for Yards General Assessment - Day/Night
SEL ref (Rail Yards}

Daytime L o, Leq (aay) = SEL ref + 10log(NT/20) - 35.6 - 20log(D/50)
= 116.00 + -18.75 - 35.60 - 27.60
= 34.05
Nighttime L o4 Log (ighy = SEL ref + 10log(NT/20) - 35.6 - 20log(D/50)
= 116.00 + -19.54 - 35.60 27.60
= 33.25
L dn L dn (increment) = ) [ (15)X10A(L eqfday) /10) + .(9)X10A(L eq(night) +10/10}] - 13.8
where:  SELref (20 train in peak hour) = 118.00 N/A
SELref (1 train with diesel loc. Idling for 1h) = 116.00
NT = average number of train per hour = 027 d
NT = average number of train per hour = 0.22 n
D = distance to yard center (feet) = 1200
Build
Computation of Total Build Noise Level - Day/Night
L 4n (total) = 10LOG(10ML gn(existing)/10+10ML an(suiid increment)/10)
= 56.40
Threshold of Impact - Land Use Category 2
Lg<42 Lp= 11.450+0.953LE )
42<=Lg<=71 Lp= 71.662 - 1.164Lg + 0.018L¢% - 4.088x107°L¢’ =i 5589,
Le >71 Lp= 65
Threshold of Severe Impact - Land Use Category 2
Lg<42 Lp= 17.322+0.953LE
42<=Lg<=T1 Lp= 96.725 - 1.992L¢ + 3.02x107Lg2 - 1.043x107L¢° = 61.69

Le >71 Lp= 75



General Noise Assessment xls

Site 6 - Riverhead Yard

Existing Measured noise levels

LeQ (measred) 52.9
Ldn (estimated) 50.9

Build Increment

Computation of Noise Exposure for Yards General Assessment - Day/Night
SEL ref (Rail Yards)

Daytime L oo Leg (day = SEL ref + 10log(NT/20) - 35.6 - 20log(D/50)+B
= 116.00 + -20.00 - 35.60 - 24.96
= 35.44
Nighttime L o4 Log (nighy = SEL ref + 10/0g(NT/20) - 35.6 - 20log(D/50)+B
= 116.00 + -17.78 - 35.60 24.96
= 37.65
L dn L dn (increment) = [ (15)X10A(L eq(day) /10) + (9)X10A(L eqfnight) +10/10)] - 13.8
where:  SELref (20 train in peak hour) = 118.00 N/A
SELref (1 train with diesel loc. Idling for 1h) = 116.00
NT = average number of train per hour = 0.20d
NT = average number of train per hour = 033 n
D= distance to yard center (feet) = 280
B= Sound barrier close to residences = 10
Build
Computation of Total Build Noise Level - Day/Night
L dn (total) = 1OLOG(10A(L dn(Existing) / 10+10A(L dn{Build Increment) / 10)
= 51.68
Threshold of Impact - Land Use Category 2
Lg<42 Lp= 11.450+0.953LE
42<=Lg<=T1 Lp= 71.662 - 1.164L¢ + 0.018L¢% - 4.088x1075L¢° = { 53.66
Lg >71 Lp= 65
Threshold of Severe Impact - Land Use Category 2
Lg<42 Lp= 17.322+0.953LE
42<=Lg<=T1 Lp= 96.725 - 1.992L¢ + 3.02x107Lg2 - 1.043x107L¢° = 59.82

Le >71 Lp= 75
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Appendix E-4: Analysis of Construction Noise at Newcomers High School

0 ——

A. INTRODUCTION

Newcomers High School faces 29th Street and is located on the block bounded by 29th Street
on the south, 28th Street on the north, 41st Avenue on the south, and 40th Avenue on the north.
The school is directly across 29th Street from the site proposed as part of the Long Island Rail
Road East Side Access Project as a staging area for tunneling and other construction activities.
The proposed construction site is currently used as a staging site for construction as part of the
New York City Transit (NYCT) 63rd Street Connector Project.

To address concerns about possible noise impacts from construction activities of the East Side
Access Project at Newcomers High School, a detailed construction noise assessment was
undertaken. This assessment involved taking noise measurements at Newcomers High School
to determine existing noise levels at the school and the level of attenuation provided by the
building structure and windows for both open-window and closed-window conditions. Using
this information, an analysis of the effects of construction noise was performed using estimates
of the equipment expected on-site.

B. EXISTING CONDITIONS

SITE AND WINDOW DESCRIPTION

Newcomers High School is a 4-story building with a basement. The school building is relatively
old, but most of the original windows have been replaced with new single-glazed, multipaned
windows. According to building personnel, it is expected that shortly any parts of the building
containing old windows will be retrofitted with new windows. For safety, the new windows
have stops that allow them to be opened only approximately 8 inches from the bottom. Some of
the classrooms and offices have through-the-window air conditioning units. Typically, two large
units are installed in a classroom.

As described above, Newcomers High School is located directly across 29th Street from the
proposed East Side Access staging area. Just south of the open staging area is Northern
Boulevard, a busy arterial street. Northern Boulevard is also the route of an elevated New York
City Transit NYCT) subway.

APPROACH AND METHODOLOGY

Measurements were performed to determine existing noise levels and to determine the level of
attenuation provided by the window/wall. To accomplish this, two noise monitors were used to
measure noise levels. All measurements were made on the side of the school building facing
29th Street.

A continuous 24-hour measurement was made using one instrument approximately 6 feet
outside of a second-floor office (Room 221) on the northern edge of the building on 29th Street
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MTA/LIRR East Side Access FEIS

(Receptor Site A). Measured values were tabulated every 20 minutes, and this location served
as a control point room for the measurement program.

Spot 20-minute measurements were made at two adjacent classrooms on the second floor of the
building facing 29th Street. At Room 219B, a classroom with new windows and no air con-
ditioning, noise-level measurements were made approximately 6 feet outside the building
(Receptor Site B1), and approximately 8 feet from the windows within the building (Receptor
Site B2) for two conditions—with the windows open and with the windows closed. The noise-
level measurements outside the building at Site B1 allowed comparison with the control point
measurements at Receptor Site A, to account for differences in noise levels due to the location
of construction equipment operations. At Room 217B, a classroom with new windows and two
window air conditioners, noise level measurements were made approximately 6 feet outside the
building (Receptor Site C1), and approximately 8 feet from the window within the building
(Receptor Site C2) for conditions with the windows closed only. Again, the noise-level
measurements outside the building at Site C1 allowed comparison with the control point
measurements at Receptor Site A, to account for differences in noise levels due to the location
of construction equipment operations.

The continuous 24-hour noise measurement at Site A was performed on July 11 and 12, 2000.
The 20-minute spot measurements at Sites B1, B2, C1, and C2 were performed during the
afternoon on July 11, 2000. The time available for spot measurements was limited to the time
when classes were not in session (i.e., after 1 PM), and when noise from school construction
projects (i.e., asbestos removal) did not bias the measurements.

The continuous 24-hour noise monitoring at Site A was conducted using a Briiel & Kjer Noise
Level Analyzer Type 4427, a Briiel & Kjer Sound Level Calibrator Type 2431, a Briiel & Kjar
,-inch microphone Type 4189, and a Briiel & Kjar microphone preamplifier Type 2669. Mea-
surements at this location were made on the A-scale (dBA) for a sampling period of 20 minutes.
The data were digitally recorded by the noise analyzer and displayed at the end of the measure-
ment period in units of dBA.

The 20-minute spot measurements at Sites B1, B2, C1, and C2 were conducted using a Larson
Davis Labs (LDL) Sound Level Meter Type 700, a Briiel & Kjar }2-inch microphone Type
4176, and a Larson Davis microphone preamplifier Type 785. The meter was calibrated before
and after readings with a Larson Davis Type CAL200 sound level calibrator using the appro-
priate adaptor. Measurements at each location were made on the A-scale (dBA) for a sampling
period of 20 minutes at each site. The data were digitally recorded by the noise analyzer and dis-
played at the end of the measurement period in units of dBA.

At Sites A, B1, and C1, located outside the building, the microphone was approximately 6 feet
away from any large sound-reflecting surface to avoid interference with sound propagation. A
windscreen was used during sound measurements, except for calibration. At Sites B2 and C2,
located within the building, the microphone was mounted at a height of approximately 5 feet
above the floor surface on a tripod and 8 feet away from windows. Both the B&K analyzer and
the Larson Davis meter were calibrated before and after readings. Measured quantities included
Leg L1 Ligs Lo, Lyg, and L, . All measurement procedures conformed with the requirements of
ANSI Standard S1.13-1971 (R1976).
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Appendix E-4: Construction Noise Analysis, Newcomers High School

RESULTS OF MEASUREMENTS

Table 1 summarizes the continuous 24-hour measurements taken outside the second-floor room
on the 29th Street side of the school building on July 11 and 12, 2000 (Site A). The table shows
hourly values of L.y, L1)» Loy Lsoqiy @nd Loy noise levels. These values were obtained by
calculating the equivalent sound levels of the three 20-minute measurements for each hour. In
general, noise on the 29th Street side of the building is a function of three noise sources—traffic
on 29th Street and on Northern Boulevard, noise from the elevated NYCT trains above Northern
Boulevard, and noise from construction operations from the NYCT 63rd Street Connector
Project taking place across 29th Street (on and adjacent to the site bounded by 40th Avenue,
29th Street, 40th Road, and Northern Boulevard). Construction activities included cement
braking operations, use of backhoe and front loader equipment, and trucking operations.

Table 1

Measured Existing Exterior
Noise Levels at Second Floor of
Newcomers High School (Site A)

Hour
Ending Logyy | Ly Ly | Lso | Leo
1AM 61.4 | 7351639559523
2 AM 606 | 73.9|60.7 | 56.1 | 52.3
3 AM 63.4 | 755 67.9|56.7 | 525
4 AM 61.1 {74.1163.3|55.7 | 52.7
5AM 61.6 | 74.5162.9|56.7 | 53.1
6 AM 64.3 | 755|679 |57.7 | 537
7AM 65.0 | 74.3|69.1 | 61.7 | 58.1
8 AM 69.4 | 755|719 1 68.7 | 64.9
9 AM 70.3 | 7571729 699 |63.7
10 AM 709 | 76.5]73.1|70.3 |66.9
11 AM 711 1755|735 |70.7 | 66.7
Noon 72.0 |79.3]73.5|70.9 683
1PM 71.9 |181.5|74.1 | 69.5 | 66.1
2PM 727 1815755709659
3PM 716 | 7931745 | 69.7 | 65.9
4PM 69.2 | 7711717 | 67.3 | 64.9
5PM 67.0 | 735|69.7 659 |61.5
6 PM 718 | 78.3|74.5(69.9 | 68.3
7PM 64.8 | 75.568.3 1605|583
8 PM 64.9 | 755 69.160.1|56.5
9 PM 646 |755|68.359.1]56.3
10 PM 65.2 | 759 69.1|59.7 | 55.1
11 PM 62.8 | 71.7|67.1[59.1 [543
Midnight 62.3 |73.5|64.9|57.5|535
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As shown in the table, existing exterior one-hour equivalent (L.,,)) noise levels during school
hours are relatively high, with L., values during typical school hours ranging from
approximately 69 to 73 dBA, and L,,,, noise levels (the noise levels exceed 10 percent of the
time) generally approximately 3 dBA higher than the L, values. Based on these measured
values, the L, value is 71.2 dBA. Peak noise levels during this time period range as high as
approximately 85 dBA. Train passby noise ranged from approximately 71 to 76 dBA, depending
on a number of factors such as whether there were one or two simultaneous train passbys, and
whether the train was on the near or far track, the train speed, etc. Truck activities, such as
garbage truck operation on 29th Street, produced noticeable noise levels in the low 80's.
Between noon and 12:30, when construction workers at the NYCT 63rd Street Connector
Project were having lunch and construction activity had stopped, noise levels dropped to
approximately 68 dBA, 4 dBA lower than noise levels with construction activities. Therefore,
without existing construction activities, existing exterior L, noise levels during school hours
would be expected to generally range from approximately 63 to 69 dBA, and L,y noise levels
generally would be expected to range from approximately 66 to 72 dBA.

In addition to the exterior noise level measurements shown in Table 1, simultaneous indoor-
outdoor measurements were made to determine the level of attenuation provided by the window/
wall of the building for both open- and closed-window conditions. Table 2 shows the results of
the 20-minute spot measurements at Site B1, B2, C1, and C2, and for comparison purposes, the
corresponding 20-minute measurement made at Site A. For each site and measurement
condition, 20-minute L, L,, Lo, Ls,, and Ly, noise levels are shown. The measured noise levels
at Site C were made with the two window air-conditioners in the classroom not operating. These
two units were relatively noisy, and their operation would be expected to result in noise levels
in the classrooms that would making teaching difficult. The measurements indicate that for
open-window conditions, the window/wall provides approximately 13 dBA of attenuation, and
for closed window conditions, the window/wall provides approximately 21 dBA of attenuation
in classrooms with air conditioners and 25 dBA of attenuation in classrooms without air

conditioners (see Table 3).

Table 2

20-Minute Measured Noise Levels
Site Location Time L., L, Lio Ly Loo
A | Outside R221 14:20 | 73.6 80.1 76.1 725 | 68.3
B1 | Qutside R2198B 1420 | 726 80.0 75.0 710 | 670
A | Outside R221 1340 | 71.2 79.9 73.9 69.3 | 64.5
B2 | Inside R219B (window opened) 1340 | 57.2 65.5 60.0 55.0 50.5
A | Outside R221 13:20 | 72.7 81.5 75.5 709 | 65.9
B2 |Inside R219B (window closed) 13:20 | 46.9 55.0 | 49.0 450 | 42.0
A | Outside R221 1440 | 71.6 79.3 74.5 69.7 | 65.9
C1 | Outside R217 14:40 | 69.9 77.5 73.0 67.5 | 64.0
A | Outside R221 15:00 | 69.2 771 71.7 673 | 64.9
C2 |Inside R217 (window closed) 15:.00 | 46.9 53.0 49.5 45.0 | 43.0
Note: Field measurements were performed by Allee King Rosen & Fleming, Inc., on July 11

and 12, 2000.
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Appendix E-4: Construction Noise Analysis, Newcomers High School

Table 3
Window/Wall Attenuation
Window Air-
Window Condition Conditioners? Attenuation
Open No 13 dBA
Closed No 25 dBA
Closed Yes 21 dBA

NOISE STANDARDS AND CRITERIA

There are no noise standards or impact criteria directly applicable to construction noise. The
FTA’s noise guidance manual (Transit Noise and Vibration Impact Assessment, April 1995)
talks about construction noise, but does not provide any specific levels that should not be
exceeded. The FTA guidance document discusses the need for detailed construction noise
assessment when daytime L, values exceed 90, 100, or 100 dBA for residential, commercial,
or industrial land uses, respectively, or when nighttime L, values exceed 80, 100, or 100 dBA
for residential, commercial, or industrial land uses, respectively. However, no guidance is
provided on what constitutes an impact or significant impact, or when mitigation is necessary.

The State Education Law, Section 155.5, Uniform Safety Standards for School Construction and
Maintenance Projects, mandates that school construction and maintenance projects implement
acoustical abatement measures when school construction operations produce noise in excess of
60 dBA. However, the East Side Access Project is not a school construction or maintenance
project, and consequently this standard is not applicable.

New York City, as part of the City Environmental Quality Review (CEQR) process, as detailed
in the CEQR Technical Manual, requires interior Ly, values of 45 dBA or less. However, this
does not apply to temporary construction-related noise levels. The School Construction
Authority (SCA) has been designing new school in New York City with double-glazed windows
and central air condition to achieve interior L, noise levels of 45 dBA.

C. NOISE LEVELS WITH EAST SIDE ACCESS CONSTRUCTION
ACTIVITIES

A preliminary analysis of construction noise was performed to determine the approximate noise
levels at both the exterior and interior of Newcomers High School during construction of the
East Side Access Project. This analysis was based on estimates of the equipment on-site,
equipment utilization rates, and approximately noise reference levels. The results of this
analysis are summarized in Table 4, and show a worst-case exterior noise level of approximately
78.1 dBA at the school as a result of East Side Access Project construction activities alone (i.e.,
without noise from other local noise sources, such as traffic), assuming the maximum numbers
of construction equipment operating simultaneously.
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Table 4

Noise Due to East Side Access Construction Activities Alone
at Newcomers High School (in dBA)

Noise Barrier/
No. level building Nearest
Reference | on | Utiliza-| at 50 | Distance shielding | receptor

Equipment at 50 feet | site | tion feet | attenuation | attenuation site
1,200-CFM tunnel 80 4 1.00 86 19 5 62
ventilation fan
1,200 CFM electric air 81 2 1.00 84 18 5 60
compressor
150-ton diesel crawler 93 1 1.00 93 20 5 68
crane
980 Caterpillar diesel 84 1 1.00 84 19 5 60
loader
Electric man elevator 76 1 1.00 76 19 5 52
Heavy equipment repair 75 1 1.00 75 19 5 51
shop
100-ton rock crusher 90 1 1.00 90 20 5 65
Conveyor 80 1 1.00 80 19 5 56
Truck 88 6 0.33 91 14 77
Total Noise Level 78.1
Note: These are estimated values based on noise drop-off rate of 6 dBA with each doubling of

distance away from the source, and 5 dBA with barrier/building shielding effects.

Table 5 presents the results and conclusions of this analysis. As shown in Table 1, with current
construction activities, existing exterior L., noise levels at Newcomers High School range
from 67.0 to 72.7 dBA. Using the 72.7 dBA value, without current construction activities,
exterior L, noise levels are estimated to be 68.7 dBA, and interior noise levels are estimated
to be 55.7 and 43.7 dBA for open- and closed-window conditions, respectively. With East Side
Access construction activities, exterior L ., noise levels are estimated to be 78.6 dBA, and
interior noise levels are estimated to be 65.6 and 53.6 dBA for open- and closed-window
conditions, respectively. Therefore, East Side Access construction activities would result in an
increase of up to approximately 10 dBA in interior L., noise levels (compared to noise levels
without any East Side Access or other construction activities). An increase of this magnitude
would subjectively be a doubling of loudness, and typically be construed as a significant
increase in noise levels. While this increase would be temporary, lasting approximately 2’2
years, the magnitude of the increase could potentially affect the learning environment in the
classroom, and mitigation is warranted.
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Appendix E-4: Construction Noise Analysis, Newcomers High School

Table 5
Comparison of Predicted Noise Levels (in dBA)
Prediction
Existing Noise Level
Existing with without ESA with ESA
Existing Existing Construction | Construction
Construction | Construction | Noise only Activities
Location Noise L, Noise L, Leq L.,
Qutside building 727 68.7 78.1 78.6
Inside building (window opened) 59.7 55.7 65.1 65.6
Inside building (single-glazed
window closed) 47.7 43.7 53.1 53.6
Inside building (double-glazed
window closed) NA NA NA 48.6
Note: Most equipment would contain sound attenuation devices such as mufflers. Noise levels
reflect effect of truck operations and other mobile equipment.

D. MITIGATION MEASURES

A noise wall would effectively mitigate project-related noise impacts for the ground-floor
classrooms, providing up to 15 dBA of attenuation. For other classrooms, noise mitigation could
consist of providing better (double-glazed) windows and/or air conditioning, principally on the
side of the building where construction operations would occur. Air conditioning would allow
windows to be kept closed, providing approximately 12 dBA of attenuation. <>
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