Automated Car Wash

. Reference Level
Noise Source

(dBA Leq)
Car Wash Vacuum' 72
Car Wash Dryer? 89

1. A standard car wash vacuum unit generates 72 dBA at a distance of 10 feet.

2. Per the AquaDri FS-40 dryer system spec sheet.

Combined

Reference Reference Level .
Reference Noise

i t 50 feet
Dlztoa?::tat ZBA ! ee 3 Level at 50 feet
G (dBA Leq)
50 58.0 751
50 75.0

3. Calculated using the inverse square law formula for sound attenuation: dBA, = dBA;+20Log(d,/d,), where dBA, = estimated noise level
at receptor; dBA,; = reference noise level; d, = reference distance; d, = receptor location distance.



Operational Ldn (No Building Shielding)

Period
Late Night:
Night off-peak:
Peak:

Day off-peak:

Start Hour

12:00 AM
1:00 AM
200AM
300 AM
400 AM
500 AM
6:00AM
7:00 AM
800 AM
900 AM
10:00 AM
11:00 AM
12:00 PM
100 PM
200PM
300 PM
400PM
500 PM
600PM
7:00 PM
800PM
9:00PM
10:00PM
11:00 PM

Sources

Hypothetically

Late night
Late night
Late night
Late night
Late night

Night off-peak

Day off-peak
Day oft-peak
Day off-peak
Day oft-peak
Day off-peak
Day off-peak
Day off-peak
Peak

Peak
Peak
Night off-peak
Night off-peak
Nightoff-peak
Night off-peak
Late night

1 Mechanical Equipment

2 Truck Deliveries

3 Parking

4 Landscape Maintenance
5 Automobile Servicing
6 Automated Car Wash

1. Mechanical Equipment

Reference
Noise Level
490
490
490
490

LAeqih

Reference Leq
ats0 feet

Nighttime

Penalty

Adjusted Level

58.98970004

Energy Sum =

DNL =10 log (sum/24) =

Usage (%)

Adjusted
Reference Leq at
feet

Energy
10°(L110)
792,447
792,447
792,447
792,447
792,447
792,447
792,447
79.245

Citation

1. Elliott H. Berger, Rick Neitzel, and Cynthia A. Kladden, Noise Navigator Sound Level Database witt
2.

2.Truck Loading
Reference
Noise Level
614
614
614
614

Nighttim,

LASIIN - penalty

DNL=10

e Adjusted
Level

Energy Sum =

log (sum/24) =

Energy
10°(L110)

13,771,144

144,597,007

3. Parking

Reference
Noise Level

558
58
558
5.8

LAeqih

Nighttime  Adjusted
Penalty  Level

10 65.77121
Energy Sum =

DNL = 10l0g (sum/24) =

h Over 1700 Measurement Values , July 6, 2010.

4.U.8. EPA, Noise
5. NCHRP 25-49, 2018,

perations,

a

fa Highway C

6. Per the AquaDri FS-40 dryer

noise specs.

1971

Energy
10°(L/10)

3,776,776

39,656,150

4. Landscape Maintenance

Reference
Noise Level

0
0
430
430

LAeqih

coccohabbbbbbbEEEbocco0e

Nighttime  Adjusted
Penalty Level

Energy Sum =

DNL =10 log (sum/24) =

Energy
104(L/10)

3 y 18, 2018, Loading dock activities included trucks arriving at the docks, backing up, and loading/unloading using palette jacks
3.Kariel, H. G., Noise in Rural Recreational Environments, Canadian Acoustics 19(5), 3-10, 1991,
or ind Hom

5. Automobile Servicing

Reference

Noise Level

LAeqth

72
72
72
72
72
72
72
72
72
72
72
72
72
72
72
72
2
72
72
72
72
72
72
72

Nighttime Adjusted
Penalty  Level

10 819897

Energy Sum =

DNL =10 log (sum/24) =

Energy
10°(L/10)
158,113,883
158,113,883
158,113,883
158,113,883
158,113,883
158,113,883
158,113,883
15,811,388
15,811,388
15,811,388
15,811,388
15,811,388

1,660,195,772

6. Automated Car Wash

Reference
Noise Level
721
721
721
721
Nighttime  Adjusted
Lheqth Pgenally ove
72 10 82,0961
72 10 82,0961
72 10 82,0961
72 10 82,0961
72 10 82,0961
72 10 82
72 10 82,0061
72 0 72,0961
72 0 72,0061
72 0 72,0961
72 0 72.0061
72 4 72,0961
72 4 72,0061
72 [ 72,0961
72 0 72,0061
72 [ 72,0061
72 0 72.0961
72 0 72,0061
72 0 72.0961
72 0 72,0061
72 0 72.0961
72 0 72,0961
72 10 82,0961
72 10 82,0961
Energy Sum =

DNL = 10l0g (sum/24) =

Energy 107(LI10)

162,035,433

162,035,433
1.701,372,050

785



Operational Ldn (Partial Building Shielding)

Adjusted
Level

Nighttime
Penalty

55
88
Bl
R R

Energy Sum =

DNL =10 log (sum/24) =

Over 1700 Measurement Values , July 6, 2010.

1. Mechanical Equipment 2.Truck Loading 3.parking
Reference Reference Reference
Period Noise Level Noise Level Noise Level
Late Night 490 614 558
Night off-peak: 90 614 558
Peak: 490 614 558
Day off-peak: 90 614 558
Hypotheticall Nighttime Ener Nighttime  Adjusted  Ener
Start Hour Y:SS.Q,. eV Laeain P“enahy Adjusted Level Jﬂ"(L?l{)) LAeqth P“enahy o Jﬂ"(L?l{)) LAeqih
1200 AM Late night 9 10 58.98970004 792,447 61 10 713897 13771144 56
100 AM Late night 49 10 5698070004 792,447 61 10 713807 13771144 56
200AM Late night 49 10 58.98970004 792,447 61 10 713897 13771144 56
300 AM Late night 49 10 56.98070004 792,447 61 10 713807 13771144 56
400 A Late night 49 10 58.98970004 792,447 61 10 713807 13,771,144 56
500AM  Nightoff-peak 49 10 56.98070004 792,447 61 10 703807 13771144 56
600 AM Peak 49 10 5698970004 792,447 61 10 703807 13,771,144 56
7:00 AM Peak 49 o 48.98970004 79245 61 o 613807 1377114 56
800 AM Peak 49 ) 4898970004 79,245 61 ) 613807 1377114 56
900AM  Dayofi-peak 40 0 48.98970004 79245 61 0 613807 1377114 56
1000AM  Dayoffpeak 49 [ 4898970004 79245 61 0 61 1377114 56
1100AM  Dayoffpeak 49 0 48.98970004 79245 61 0 613807 1377114 56
1200PM  Dayoffpeak 9 0 48.98970004 79,245 61 0 613897 1377114 56
L00PM  Dayofipeak 49 0 48.98970004 79245 61 0 613897 1377114 56
200PM  Dayoff-peak 9 o 48.98970004 79,245 61 0 613897 1377114 6
300PM  Dayoffpeak r 0 48.98970004 79245 61 0 613897 1377114 56
400PM Peak a9 0 4898970004 79,245 61 0 613897 1377114 6
500PM Peak s 0 48.98970004 79245 61 0 613807 1377114 56
600PM Peak 4 0 4898970004 79,245 61 0 613807 1377114 6
T00PM  Night offpeak 49 0 48.98070004 79245 61 0 613807 1377114 56
800PM  Nightoff-peak 9 0 48.98970004 79205 61 0 613807 1377114 56
900PM  Night offpeak 49 0 48.98970004 79245 61 0 613807 1377114 56
1000PM  Night off-peak 49 10 58.98970004 792,447 61 10 713807 13771144 56
11:00PM Late night 49 10 56.98070004 792,847 61 0 703807 13771144 56
Energy Sum = 8,320,689 Energy Sum = 144,597,007
ONL=10l0g (sumi24)= 554 dB DNL=10l0g (sum29)= 678  dB
Building Shielding Notes
A losed) = dBA
B Late Night and Night off-peak h ted for a25 dB/ for wash.
Source: Highway Research Board, National Coops Research 117, Highway Noise, A Design Guide for Highway Engineers, 1971 (Page 88).
8 i Doors Open) = 3 dBA
A the dock doors would be open during daytime hours, Peak and Day Off-Peak for duction for a wash.
Source: FHWA, Roadway Construction Noise Model User's Guide, January 2006.
Adjusted
Reference Leq Reference Leq at
Sources atsofeet  Usage (%) S0feet  Citation
1 Mechanical Equipment 520 05 490 1.EliottH. Berger, Rick Neitzel, and Cynthia A.Kladden, Noise Navigator Sound Level Database with
2 Truck Deliveries 644 05 614 2 y
3 Parking 610 03 558 3. Kariel,H. G, Noise in Rural Recreational Environments, Canadian Acoustics 19(5), 3-10, 1991
4 Landscape Maintenance 500 02 430 4.USEPA Noise Operations, and Home Appliances, 1971
5 Automobile Servicing 750 05 720 5.NCHRP25-49, 2018, fa Highway C i
6 Automated Car Wash 751 05 721 6.Per the AquaDri FS-40 dryer

Energy
10°(L/10)

3,776,776

39,656,150

622

4.Landscape Maintenance

Reference
Noise Level
430
430
430
430
Nighttime  Adjusted
wean A Mol
a3 10 530103
a3 10 530103
a3 10 530103
a3 10 530103
a3 10 530103
a3 10 530103
43 10 530103
43 0 430103
43 0 430103
43 0 430103
a3 4 430103
43 o 430103
a3 4 430103
a3 0 430103
a3 [ 430103
43 0 43,0103
a3 0 43,0103
43 0 43,0103
a3 0 43,0103
a3 0 430103
a3 0 430103
a3 0 430103
43 10 530103
43 10 530103
Energy Sum =
DNL =10 log (sum/24) =

Energy
10°(L/10)

2,100,000

494

18, 2018. Loading dock activities included trucks arriving at the docks, backing up, and loading/unloading using palette jacks

5. Automobile Servicing™

Reference

®

Noise Level

Nighttime  Adjusted
Penalty  Level

Energy Sum =

DNL =10 log (sum/24) =

Energy
10°(L10)

178,591,180

68.7

6. Automated Car Wash™®
Reference
Noise Level
471
a71
691
69.1

Nighttime

Adjusted
LAeath Penalty Level

a7
a7
a7
a7
a1
a1
69
6
69
6
69
6
69
6
69
69
69
69
69
a7
a7

a7
a1
a1

Energy Sum =

DNL =10 log (sum/24) =

Energy 10°(L/10)

512,401
512,401
512,401
512,401
512,401

182,915,128

688



Operational Ldn (Full Building Shielding)

1. Mechanical Equipment

2. Truck Loading

Nighttim
Penalty

e Adjusted
Level

Energy Sum =

DNL =10 log (sum/24) =

Energy
10°(L/10)

13,771,144

144,597,007

67.8

for

Reference Reference
period Noise Level Noise Level
Late Night 90 614
Night of-peak: 400 614
Peak 90 614
Day offpeak: 400 614

Start Hour Hy:s"s‘l';i“;'?‘ Y Laeqin "‘Pi:‘;;:;e Adjusted Level j;‘fl’%) LAeqih
1200AM  Latenight W 10 5508970004 792447 6
100 AM Late night s 10 Sao8o70004 792447 61
200AM Late night a9 10 5508970004 792447 6
300AM Late night r 10 SaomoT0004 792447 61
400AM Late night a9 10 5808970004 792447 61
S00AM  Nightoft-peak r 10 Sao8070004 792447 61
600AM Peak 2 10 508070004 792447 61
700AM Peak r o 48.98970004 79245 61
800AM Peak 2 0 48.98970004 79215 61
900AM  Dayoftpeak r 0 48.98970004 79245 61
1000AM  Dayoft-peak 4 0 48.98970004 79285 61
1L00AM  Dayoftpeak r 0 48.98970004 79245 61
1200PM  Dayoft-peak 4 0 48.98970004 79245 61
100PM  Dayoftpeak r 0 48,9897 9245 61
200PM  Dayoft-peak 4 0 48.98970004 79,245 o1
300PM  Dayoft-peak a9 0 48.98970004 9245 o1
400PM Peak 1 0 45.98970004 70,205 o1
500PM Peal 1 o 45.98970004 79245 61
600PM Peak a 0 48.98970004 70,205 6
700PM  Nightoft-peak 2 o 45.98970004 79245 61
BOOPM  Nightoffpeak o 0 45.98970004 70,205 6
900PM  Nightoft-peak 2 0 48.98970004 79245 61
1000PM  Nightoff-peak 9 10 5508970004 792447 61
1100PM  Latenight r 10 Sao8oT0004 792447 61
Energy Sum= 8,320,689
ONL=10l0g (sum24)= 54 a8
Building Shielding Notes
A i K Doors Closed) = 25 den
be closed Late Night and Night off-peak h ted for 25 dB
Source: Highway Research Board, National Coop o Report 117 , Highway Noise, A Design Guide for High

*Although

k Doors Open) =
e line-of-

e open . the

D
Source: FHWA, Roadway Construction Noise Model User's Guide, January 2006.

Sources
1 Mechanical Equipment
2 Truck Deliveries

3 Parking

4 Landscape Maintenance
5 Automobile Servicing

6 Automated Car Wash

r d
way Engineers, 1971 (Page 8).

3. Parking

Reference
Noise Level

58
558
58
558

LAeqin

$9988%8988848588844838889

Nighttime
Penalty

Adjusted
Level

Energy Sum =

DNL =10 log (sum/24) =

Energy
10°(L/10)

39,656,150

622

4.Landscape Maintenance

Reference
Noise Level

0
0
430
430

LAeqin Penalty

ccccosbbbbbbbEEEEEocc00 0

DNL=10

Adjusted
Reference Leq Reference Leq at
atsofeet  Usage (%) 50feet

520 05 490
644 05 614
610 03 558
500 02 230
75.0 05 720
751 05 721

8
d church receptors, Therefore, Peak and Day Off-Peak h for duction for d wash

Citation

1. Eliott H. Berger, Rick Neitzel, and Cynthia A. Kladden, und Level 1 Values, July 6, 2010,

2. Loading dock y- 18,2018, Load

3. Kariel, . G., Noise in Rural Recreational Environments, Canadian Acoustics 19(5), 3-10, 1991

4.U.5.EPA, Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances, 1971.
5. NCHRP 25-49, 2018. Development of a Highway Construction Noise Prediction Model (Database),

6. Per the AquaDri FS-40 dryer

Nighttime

Adjusted
Level

Energy Sum =

log (sum/24) =

Energy
10°(L/10)

440,083

426

t the docks, backing up, and loading/unloading using palette jacks

5. Automobile Servicing™

Reference

Noise Level

LAeqth

5353532222222 2222R283338)

®

Nighttime  Adjusted

Penalty

DNL=10

Level

Energy Sum =

log (sum/24) =

Energy
10°(L10)

25,059,362
2,505,936
2,505,936
2,505,936
2,505,936

50,280,506

639

6. Automated Car Wash™®

Reference
Noise Level
411
411
641
641
Nighttime  Adjusted
wean " e
a7 10 57.0961
a7 10 57.0961
a7 10 57.0961
a7 10 57.0961
a7 10 57.0961
a7 10 57
64 10 74.0961
64 0 64.0961
64 0 64.0961
64 0 64.0061
64 0 64.0961
6 0 64.0061
6 4 64.0961
6 0 64.0961
6 [ 64.0961
64 0 64.0961
64 [ 64.0961
64 0 64.0961
64 0 64.0961
a7 0 47.0961
a7 0 47.0961
a7 0 47.0961
a7 10 57.0961
a7 10 57.0961
Energy Sum =
a8 DNL =10 log (sum/24) =

Energy 10°(L/10)

512,401
512,401
512,401
512,401
512,401

60,750,877

64.0

a8



Combined Stationary Sources at Industrial Receptor

n
Li
L =10Log,() 1010)
i=1

nil
n2
n3
n4
n5
no6

Combined Noise Level

45.3 Mechanical Equipment
63.7 Truck Deliveries

64.1 Parking

50.6 Landscape Maintenance
58.3 Automobile Servicing
58.5 Automated Car Wash
68.1 dBA CNEL



Combined Stationary Sources at Commercial Receptor

n
Li
L=10Log,() 10%0)

i=1

nl
n2
n3
n4
nb
no6

Combined Noise Level

43.8 Mechanical Equipment
54.5 Truck Deliveries

55.8 Parking

38.6 Landscape Maintenance
49.1 Automobile Servicing
49.2 Automated Car Wash
59.4 dBA CNEL



Combined Stationary Sources at Church Receptor

n
Li
L =10 Loglo(z 1010)

=1

nl
n2
n3
n4
ns5
noé

Combined Noise Level

22.7 Mechanical Equipment
36.3 Truck Deliveries

30.9 Parking

11.4 Landscape Maintenance
31.5 Automobile Servicing
31.6 Automated Car Wash
39.3 dBA CNEL



VAC UNIT, 3FT FROM WALL

STEEL WALL, 18FT HIGH, 150FT LONG

20 1(|) O '
\ \
\

~ ~
~=71db -~
~ CONCRETE LOT 7
~ e

T~~-68db ——

T=~-65db-—""

VAC UNIT, 3FT FROM WALL

i REGULAR VAC MOTOR (2)

! PLASTIC DOME

STEEL WALL, 18FT HIGH, 150FT LONG

1?' O | I

S~<67db-—"~ /

CONCRETE LOT _ 7

T~-64db =~

T=—-62db-—""

VAC UNIT, 3FT FROM WALL

REGULAR VAC MOTOR (2)
STEEL INSULATED DOME

STEEL WALL, 18FT HIGH, 150FT LONG

T O

S~-67db-—" /
CONCRETE LOT 7

TS~-64db -

T=—-62db-—""

QUIET VAC MOTOR (2)
STEEL INSULATED DOME



AquaDri® Dryers

AquaDri Dryer Model

FS-30 30hp Freestanding

FS-40 40hp Freestanding

E-20 20hp On-Board Static

E-30 30hp On-Board Static

C-15 15hp On-Board Contouring

Feet from Exit End

Noise Levels in dBA

Feet from Entrance End

() Mark VII

A subsidiary of WashTec AG

a0 50
79 77
80 78
73 71
75 72
80 77

Electricity Consumption in kW

10hp motor consumption in kW 7.460
Local cost per kWh* (input) $0.0728
Electricity Consumed (kW) Electricity Cost*

Length of Drying Cycle 30 seconds 1 minute 1.5 minutes 2 minutes 60 minutes 30 seconds 1 minute 1.5 minutes 2 minutes 60 minutes
Total Dryer HP
20 0.340 0.464 0.589 0.713 15.136 $0.0248 $0.0338 $0.0429 $0.0519 $1.1019
30 0.510 0.697 0.883 1.070 22.704 $0.0371 $0.0507 $0.0643 $0.0779 $1.6528
40 0.680 0.929 1.178 1.426 30.272 $0.0495 $0.0676 $0.0857 $0.1038 $2.2038
45 0.819 1.099 1.379 1.659 34.110 $0.0596 $0.0800 $0.1004 $0.1207 $2.4832

* The local utility company may add a surcharge for peak demand, which is not reflected in these cost calculations.

© 2015 Mark VII Equipment Inc.
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