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Section 4. |
Existing Methodologies for Estimating Construction
Emissions

Many methodologies have been developed to calculate PM emissions from construction
activity. The basic limitations to developing a construction emissions methodology are how to
estimate the level of activity that occurs at a construction site and what emission factor is

' appropriate to use to calculate PM emissions.

Two basic approaches are used in collecting data for the development of emission inventories:
(a) “top down” methodology; and (b) “bottom up” methodology. The “top down” method uses
national and state data resources to estimate activity levels that are multiplied by general
emission factors to calculate emissions for a large region. The calculated emissions are then
apportioned to more resolved areas, such as county and sub-county levels using surrogate activity
level data, such as population or affected land area. The “top down” method for estimating
construction operation emissions uses a single-valued, composite emission factor of 1.2 tons
TSP/acre/month, multiplied by estimated acres of construction (derived from construction cost
data) and an average duration for construction. The “top down” method is cost-effective, but
does not usually provide an accurate reflection of emissions when broken down into the county
and subcounty levels.

The “bottom up” methodology may use multiple emission factors (for specific construction
phases and activities) and local activity data to calculate emissions. Local data includes
equipment population levels, construction permit information, and specific factors that affect
construction activity for that area, including construction equipment usage. “Bottom up”
methods more accurately reflect the actual construction emissions than is represented using a
“top down” method, but are labor-intensive and costly. A “bottom up” emission inventory is
preferred for spatial and temporal allocation needed by modeling applications.

Existing methodologies for estimating PM emissions from construction activities are

described below and are mostly “top down” methods. Their advantages and limitations are also
explained.

4.1 Methodology 1: General “Top-Down” Emission Inventory

Most “top down” emission inventories of PM emissions from construction activities have
utilized the current composite AP-42 emission factor as follows:

) BFPM-]( = k X EFTSP

4-1
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where: k = fraction of TSP that is PM-k
EF = emission factor, 1.2 tons TSP/acre/month

This emission factor requires only that the activity level (acres of construction and duration of
-the construction activity) be known for each type of construction. If construction activities are
controlled, a fractional control efficiency is utilized:

PM-k emissions = EFp), X acres of construction x months of activity x (I — CE)
where:  CE = fractional control efficiency

The acres of construction are determined, usually from a published relationship of
construction cost to acres disturbed. PM-k emissions are calculated by multiplying the TSP
emission factor of 1.2 tons/acre/month by the PM-k/TSP ratio, the total acres disturbed by the
construction activity and the months of activity. A control efficiency may be applied to reduce
emissions.

For example, the PM, emissions inventory for the Southern California Air Quality
Management District’s (SCAQMD) 1991 and subsequent 1994 Air Quality Management Plan
used a PM,, emission factor of 0.31 tons/acre/month. This factor was based on the TSP
emission factor of 1.2 tons/acre/month, a PM,, /TSP ratio of 0.52 (SCAQMD, 1991 and 1994),
and a 50% emission reduction to account for watering as a dust control measure.?

The ratios of PM, /TSP and PM, s/PM,, are important because of their use to project PM,,
and PM, 5 emissions from TSP estimates. A typical ratio of 0.30 is used for PM,, /TSP. The
Criteria Document for Particulate Matter (USEPA, 1996)° indicates a ratio for PM, /PM,, of

- approximately 0.15 for construction sites in Fresno, California. Other laboratory and field tests
have indicated ratios of crustal PM, 5 to PM, in the range of 0.05 to 0.20, and are documented
by Cowherd and I-‘Cuykendal.4 They recommended a PMZ_SIPMIO ratio of 0.15 for construction
operations because of the typical dominance of unpaved road emissions.

The information on the acres of land disturbed by construction activity can be obtained from
local government agencies and regional planning councils. Building permits usually specify the
area of land and/or the cost of the construction. Permits are typically issued by city or county
governments and require different levels of activity information.

The duration for an individual construction activity is likely to be identified in the building
permit. An average duration can also be estimated using the MRI-developed values of 6 months
for residential, 11 months for nonresidential, and 18 months for non-building construction.’ :
Construction activity information can also be obtained from two -major national sources, the
U.S. Bureau of Census and from the McGraw-Hill Construction Information Group’s Dodge
Construction Analysis System, an on-line service that provides monthly-updated construction
data for a fee. : '
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The disturbed area can be determined by using the cost of the construction activity and
published conversion factors for several construction types. This simple method uses the
aggregated cost of construction in an area which is available from the U.S. Bureau of Census,
Construction Statistics Division or from the U.S. Census Bureau’s annual publication, Privately
Owned Construction Authorized by Building Permits. The dollars-to-acres conversion factors are
presented in Table 4-1 and are from the MRI report, Emissions Inventory of Agricultural Tilling,
Unpaved Roads and Airstrips, and Construction Sites.

Table 4-1. Construction Dollars-To-Acres Conversion Factors (MRI, 1924)5

SIiC Factor
cade SIC description (acres/$10°) |
1521 General Contractors-Single-Family Houses ) 5
1522 General Contractors-Residential Buildings, Other Than Single-Family 5
1531  Commercial, Institutional, Manufacturing, and Industrial Buildings 5
1541 General Contractors- Industrial Buildings and Warehouses' 5
1542  General Contractors- Nonresidential Buildings, Other than Industrial 5
Buildings
1611 Highway and Street Construction, Except Elevated Highways 25
1622  Bridge, Tunnel, and Elevated Highway Construction 25
1623  Water, Sewer, Pipeline, and Communications and Power Line 5
Construction
1629 Heavy Construction; Non-building Structures Construction 150

Reference: Cowherd, Chatten, Christine Guenther, and Dennis Wallace. Emissions Inventory of
Agricuitural Tilling, Unpaved Roads and Airstrips, and Construction Sites. EPA-450/3-
74-085, U.S. Environmental Protection Agency, Research Triangle Park, NC, November
1974.

Acres under construction, if obtained from construction cost data, are usually temporally
resolvable only to a monthly level. It is possible to extrapolate to a daily emission estimate by
dividing either annual or monthly emission estimates by the appropriate number of workdays in a
month. - - -

Table 4-2 identifies the original data resources used by MRI for the estimation of
construction activity variables to support the methodology developed in 1974 for estimating
county-by-county construction activity levels and emissions. Annual TSP emissions were
estimated by MRI by determining the average construction duration (in months) for each type of
construction and multiplying by the monthly emission estimate.
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. Table 4-2. Estimation of Construction Emissions—National Inventory by MRI

Variable - : Data resource -
Statewide dollars spent on U.S. Bureau of Census, Cansus of Construction 1972.
construction _
Dollars-to-acres conversion factors Developed by MAI using Gensus of Gonstruction 1972.
County acres under construction U.S. Bureau of Census, Census of Consiruction 1972,
construction employment data.
Average duration of construction Developed by MRI economists; 6§ months for residential,
11 months for nonresidential, and 18 months for nanbuilding
construction, ;

Reference: Cowherd, Chatten, Christine Guenther, and Dennis Wallace. Emissions Inventory of )
Agricultural Tilling, Unpaved Roads and Airstrips, and Construction Sites. EPA-450/3-74-
086, U.S. Environmental Protection Agency, Research Triangle Park, NC, November 1974,

Summary. Using a composite emission factor of 1.2 tons TSP/acre/month is believed to
overestimate PM, emissions from construction activities. The emission factor assumes all
construction produces emissions at the same level on a per acre basis. The indicator for the level
of activity that occurs at construction sites, dollar value of construction, is a good indicator of
activity but conversion factors may not be accurate for converting dollar value to acres for all
types of construction. The emission factor and the conversion factors were developed in 1974
and require changes to reflect current construction activity and economic factors.
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wsdimasnidlunisuseifiunansenuinwdes Ineldlusunsy dB Foresight
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Project Setting

- dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\B and P\dB Foresight\B and P -1\B and P -1.xdb == O X
| File | Edit | Settings | Run | Help |

C:\Users\Ae\Documents \TOP-CLASS\TCC Job\WOISE MAP\B and P\dB Foresight\B and P -1\

C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP'\B and P\Global mapper\BandP Periite for dB.csv

Source Setting

. dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\B and P\dB Foresight\B and P -1\B and P -1.xdb =] (] X
| File | Edit | Settings | Run | Help |
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Solid Barrier Settings

. dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\B and P\dB Foresight\B and P -1\B and P -1.xdb == (] X
| File | Edit | Settings | Run | Help |

BarrierName  |Incude |Startlat  [Startlon  [Endlat  [Endlon [Height |Thickness ExcludeSrc

[l o s s e 2 o e ]

Receptors

. dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\B and P\dB Foresight\B and P -1\B and P -1.xdb == m) X
| File | Edit | Settings | Run | Help |

_ |PORMame  Include [PORNumber |latitude  longitude |DayAmbientSPL |NightAmbientSPL

N
|2 |
[ 3 |
[ 4 |
|5 |
[
|7 |
| 8 |
[ 9 |
| 10 |
[ 11 |
12
| 13 |
| 14 |
E
16
| 17 |
| 18 |
[ 19 |
E
| 21 |
24
[ 25 |
E
28
| 20 |
| 30 |
=
I
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Contour Line Settings

dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\B and P\dB Foresight\B and P -1\B and P -1.xdb —= O X

| File | Edit | Settings | Run | Help |

Contour Lines, User Settings
Noise Level  Include | ColorCode  Color Name Opacity Line Width  FontSize | Line Type
9 100 Yes #FF0000 100 0.75 6 solid
10 97.5 Yes #ff3434 100 0.75 6 solid
11 95 Yes #ff6868 100 0.75 6 solid
12 925 Yes #ffagas Red 100 0.75 6 solid
Yes #633900 100 0.75 6 solid
Yes #975900 100 0.75 6 solid
Yes #C28730 100 0.75 6 solid
Yes #A40000 100 0.75 6 solid
Yes #CBO00O 100 0.75 6 solid
Yes #FF0000 100 0.75 6 solid
Yes #ff3434 100 0.75 6 solid
Yes #ff6868 100 0.75 6 solid
Yes #EBEB00 Yellow 100 0.75 6 solid
Yes #FFFFO0 Yellow 100 0.75 6 solid
Yes #FFFF80 Yellow 100 0.75 6 solid
Yes #00A251 100 0.75 6 solid
Yes 2000168 100 0.75 6 solid
Yes 200FF7F 100 0.75 6 solid
Contour Lines Plot, User Settings
Setting | Setting
Plot Source Markers No Plot Barriers Yes
Source Marker Style Star Barrier Line Width 1
Source Marker Size 4 ‘Barrier Color
Source Marker Color Border Line Width 1
Plot POR Markers No ‘Border Color
POR Marker Style Pentagon Plot Height (Inches) 4
POR Marker Size 3 Plot Resol (DPI) 1600
PORMarkerColor [
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o o ) f39970 e Rielol NIRUDN AMTAU | IUNIU NU | N1IIUNIU
e v (Loo) (Leg 1) TR eitud L) s Wos | msusuan | (7)-(1)
[dB(A)] [dB(A)] Sunansznu @+3) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) @) (8)
02/09/2019 13.00-14.00 u. 35.0 58.3 67.20 67.7 67.20 3.0 70.20 35.2
02/09/2019 [14.00-15.00 . 35.8 48.8 67.20 67.3 67.20 3.0 70.20 34.4
02/09/2019 [15.00-16.00 . 35.6 425 67.20 67.2 67.20 3.0 70.20 34.6
02/09/2019 [16.00-17.00 . 35.7 61.3 67.20 68.2 67.20 3.0 70.20 34.5
02/09/2019 [17.00-18.00 1. 38.1 55.6 67.20 67.5 67.20 4.0 71.20 33.1
02/09/2019 [18.00-19.00 . 4738 54.2 luififanssunsviumiies
02/09/2019 [19.00-20.00 u. 57.1 62.4 lufifanssunsviumiles
02/09/2019 £20.00-21.00 u. 59.5 62.4 laififanssunsviumiies
02/09/2019 [21.00-22.00 u. 56.0 60.0 luififanssunsviumiles
02/09/2019 [22.00-23.00 . 50.1 54.0 lufifanssunsviumiies
02/09/2019 [23.00-00.00 u. 477 49.7 luififanssunsvinmiles
03/09/2019 (00.00-01.00 . 49.1 50.4 lufifanssunisviumiies
03/09/2019 01.00-02.00 u. 47.9 49.3 laififanssunsviuniles
03/09/2019 02.00-03.00 u. 46.8 535 lufifanssunsviumiies
03/09/2019 [03.00-04.00 1. 45.7 a7.4 lufifanssunsviumiies
03/09/2019 04.00-05.00 u. 48.0 62.5 lufifanssunsviumiles
03/09/2019 [05.00-06.00 1. 42.4 60.5 lufifanssunsviumiios
03/09/2019 06.00-07.00 w. 34.4 52.7 laififanssunsviuniles
03/09/2019 [07.00-08.00 . 37.2 56.4 lufifanssunsviumiies
03/09/2019 [08.00-09.00 . 32.1 455 67.2 67.2 67.20 3.0 70.20 38.1
03/09/2019 {09.00-10.00 . 31.2 45.1 67.2 67.2 67.20 3.0 70.20 39.0
03/09/2019 [10.00-11.00 w. 31.1 47.2 67.2 67.2 67.20 3.0 70.20 39.1
03/09/2019 [11.00-12.00 1. 34.0 50.0 67.2 67.3 67.20 3.0 70.20 36.2
03/09/2019 [12.00-13.00 1. 34.1 427 67.2 67.2 67.20 3.0 70.20 36.1
03/09/2019 [13.00-14.00 . 36.6 60.3 67.2 68.0 67.20 3.0 70.20 33.6
03/09/2019 [14.00-15.00 1. 36.4 63.4 67.2 68.7 67.20 3.0 70.20 33.8
03/09/2019 [15.00-16.00 . 41.4 63.2 67.2 68.7 67.20 3.0 70.20 2838
03/09/2019 [16.00-17.00 1. 39.5 473 67.2 67.2 67.20 3.0 70.20 30.7
03/09/2019 [17.00-18.00 . 38.8 59.8 68.2 68.8 68.20 4.0 72.20 33.4
03/09/2019 [18.00-19.00 u. 427 51.3 lufifanssunsviumiies
03/09/2019 [19.00-20.00 w. 48.4 50.6 laififanssunsviuuiles
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\duaitugnu Feaade sEAUdes ssdu sivdes | | ixﬁu:ﬁm )
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[dB(A)] [dB(A)] Sunansznu @+6) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) (7 (8)
03/09/2019 |20.00-21.00 w. 485 55.7 Lififanssunsviumiles
03/09/2019 [21.00-22.00 . 49.2 51.2 lufifanssunsviumiies
03/09/2019 |22.00-23.00 w. 50.3 53.0 Lififanssunsiuniles
03/09/2019 {23.00-00.00 . 48.8 51.5 laififanssunsvinmiies
04/09/2019 {00.00-01.00 w. 473 48.6 Lififanssunsviumiles
04/09/2019 [01.00-02.00 w. 48.6 49.5 Luififanssunsviumiles
04/09/2019 [02.00-03.00 . 48.4 49.6 liififanssunisviumilas
04/09/2019 [03.00-04.00 . 48.4 61.2 Lufifanssunsviumiles
04/09/2019 |04.00-05.00 w. 48.8 60.0 laififanssunsvinmiles
04/09/2019 |05.00-06.00 w. 39.6 62.6 Luififanssunsviumiles
04/09/2019 |06.00-07.00 w. 34.2 50.0 laififanssunsviumiies
04/09/2019 |07.00-08.00 w. 31.8 515 Laififanssunsviumiles
04/09/2019 |08.00-09.00 u. 324 50.5 67.2 67.3 67.20 3.0 70.20 37.8
04/09/2019 [09.00-10.00 . 35.4 48.1 67.2 67.3 67.20 3.0 70.20 34.8
04/09/2019 |10.00-11.00 u. 34.2 46.5 67.2 67.2 67.20 3.0 70.20 36.0
04/09/2019 [11.00-12.00 . 34.1 a1.1 67.2 67.2 67.20 3.0 70.20 36.1
04/09/2019 |12.00-13.00 u. 34.9 48.8 67.2 67.3 67.20 3.0 70.20 35.3
04/09/2019 |13.00-14.00 u. 34.2 41.9 67.2 67.2 67.20 3.0 70.20 36.0
04/09/2019 |14.00-15.00 u. 34.1 50.6 67.2 67.3 67.20 3.0 70.20 36.1
04/09/2019 |15.00-16.00 u. 34.3 41.7 67.2 67.2 67.20 3.0 70.20 35.9
04/09/2019 |16.00-17.00 . 34.9 62.3 67.2 68.4 67.20 3.0 70.20 35.3
04/09/2019 |17.00-18.00 u. 37.5 50.8 68.2 68.3 68.20 4.0 72.20 34.7
04/09/2019 |18.00-19.00 w. 46.1 51.1 Lufifanssunsiuniles
04/09/2019 {19.00-20.00 w. 48.1 51.8 Luififanssunsviumiles
04/09/2019 {20.00-21.00 w. 50.4 55.4 Lififanssunsiuniles
04/09/2019 {21.00-22.00 . 49.7 51.7 Luififanssunsviumiles
04/09/2019 [22.00-23.00 . 49.8 51.1 laififanssunisviumilas
04/09/2019 |23.00-00.00 w. 48.1 51.3 Lififanssunsviumiles
05/09/2019 [00.00-01.00 1. 49.0 50.5 laififanssunisviumilas
05/09/2019 [01.00-02.00 w. 50.5 51.9 Lififanssunsiniles
05/09/2019 {02.00-03.00 . 48.4 50.9 lafifanssunsviumies
05/09/2019 [03.00-04.00 w. 48.4 61.6 Lififanssunsviumiles
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[dB(A)] [dB(A)] Sunansznu @+3) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) @) (8)
02/09/2019 13.00-14.00 u. 35.0 58.3 30.20 58.3 30.20 3.0 33.20 -18
02/09/2019 [14.00-15.00 . 35.8 48.8 30.20 48.9 30.20 3.0 33.20 2.6
02/09/2019 [15.00-16.00 . 35.6 425 30.20 427 30.20 3.0 33.20 2.4
02/09/2019 [16.00-17.00 1. 35.7 61.3 30.20 61.3 30.20 3.0 33.20 25
02/09/2019 [17.00-18.00 1. 38.1 55.6 31.20 55.6 31.20 4.0 35.20 29
02/09/2019 [18.00-19.00 . 4738 54.2 luififanssunsviumiies
02/09/2019 [19.00-20.00 u. 57.1 62.4 lufifanssunsviumiles
02/09/2019 £20.00-21.00 u. 59.5 62.4 laififanssunsviumiies
02/09/2019 [21.00-22.00 u. 56.0 60.0 luififanssunsviumiles
02/09/2019 [22.00-23.00 . 50.1 54.0 lufifanssunsviumiies
02/09/2019 [23.00-00.00 u. 477 49.7 luififanssunsvinmiles
03/09/2019 (00.00-01.00 . 49.1 50.4 lufifanssunisviumiies
03/09/2019 01.00-02.00 u. 47.9 49.3 laififanssunsviuniles
03/09/2019 02.00-03.00 u. 46.8 535 lufifanssunsviumiies
03/09/2019 [03.00-04.00 1. 45.7 a7.4 lufifanssunsviumiies
03/09/2019 04.00-05.00 u. 48.0 62.5 lufifanssunsviumiles
03/09/2019 [05.00-06.00 1. 42.4 60.5 lufifanssunsviumiios
03/09/2019 06.00-07.00 w. 34.4 52.7 laififanssunsviuniles
03/09/2019 [07.00-08.00 . 37.2 56.4 lufifanssunsviumiies
03/09/2019 [08.00-09.00 . 32.1 455 30.2 45.6 30.20 3.0 33.20 11
03/09/2019 {09.00-10.00 . 31.2 45.1 30.2 45.2 30.20 3.0 33.20 2.0
03/09/2019 [10.00-11.00 1. 31.1 47.2 30.2 47.3 30.20 3.0 33.20 2.1
03/09/2019 [11.00-12.00 1. 34.0 50.0 30.2 50.0 30.20 3.0 33.20 0.8
03/09/2019 [12.00-13.00 1. 34.1 427 30.2 429 30.20 3.0 33.20 0.9
03/09/2019 [13.00-14.00 . 36.6 60.3 30.2 60.3 30.20 3.0 33.20 34
03/09/2019 [14.00-15.00 1. 36.4 63.4 30.2 63.4 30.20 3.0 33.20 32
03/09/2019 [15.00-16.00 . 41.4 63.2 30.2 63.2 30.20 3.0 33.20 -8.2
03/09/2019 [16.00-17.00 1. 39.5 473 30.2 a7.4 30.20 3.0 33.20 6.3
03/09/2019 [17.00-18.00 . 38.8 59.8 31.2 59.8 31.20 4.0 35.20 36
03/09/2019 [18.00-19.00 u. 427 51.3 lufifanssunsviumiies
03/09/2019 [19.00-20.00 w. 48.4 50.6 laififanssunsviuuiles
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FINNNT 1 ¥d. 971nN13 I1NNIT - - AUV | vauzdng A1SZAU
. . Vo [BERERH UYULUNS . i
o , MN3IVIN [ZepRielol NILARUDY ANITAU| JUNIU N | NIFIUNIU
i vasam (Loo) (Leg 1) TUReui [aB(A)] s wWee | msuSuan | (7)-(1)
[dB(A)] [dB(A)] Sunansznu @+6) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) (7 (8)
03/09/2019 |20.00-21.00 w. 485 55.7 Lififanssunsviumiles
03/09/2019 [21.00-22.00 . 49.2 51.2 lufifanssunsviumiies
03/09/2019 |22.00-23.00 w. 50.3 53.0 Lififanssunsiuniles
03/09/2019 {23.00-00.00 . 48.8 51.5 laififanssunsvinmiies
04/09/2019 {00.00-01.00 w. 473 48.6 Lififanssunsviumiles
04/09/2019 [01.00-02.00 w. 48.6 49.5 Luififanssunsviumiles
04/09/2019 [02.00-03.00 . 48.4 49.6 luififanssunisviumilas
04/09/2019 [03.00-04.00 . 48.4 61.2 Lufifanssunsviumiles
04/09/2019 |04.00-05.00 w. 48.8 60.0 laififanssunsvinmiles
04/09/2019 |05.00-06.00 w. 39.6 62.6 Luififanssunsviumiles
04/09/2019 |06.00-07.00 w. 34.2 50.0 laififanssunsvinmiies
04/09/2019 |07.00-08.00 w. 31.8 515 Laififanssunsviumiles
04/09/2019 |08.00-09.00 u. 324 50.5 30.2 50.5 30.20 3.0 33.20 0.8
04/09/2019 [09.00-10.00 . 35.4 48.1 30.2 48.2 30.20 3.0 33.20 22
04/09/2019 |10.00-11.00 u. 34.2 46.5 30.2 46.6 30.20 3.0 33.20 -1.0
04/09/2019 [11.00-12.00 . 34.1 a1.1 30.2 41.4 30.20 3.0 33.20 0.9
04/09/2019 |12.00-13.00 u. 34.9 48.8 30.2 48.9 30.20 3.0 33.20 1.7
04/09/2019 |13.00-14.00 u. 34.2 419 30.2 422 30.20 3.0 33.20 -1.0
04/09/2019 |14.00-15.00 u. 34.1 50.6 30.2 50.6 30.20 3.0 33.20 0.9
04/09/2019 |15.00-16.00 u. 34.3 a1.7 30.2 42.0 30.20 3.0 33.20 1.1
04/09/2019 |16.00-17.00 . 34.9 62.3 30.2 62.3 30.20 3.0 33.20 1.7
04/09/2019 |17.00-18.00 u. 37.5 50.8 31.2 50.8 31.20 4.0 35.20 23
04/09/2019 |18.00-19.00 w. 46.1 51.1 Lufifanssunsiuniles
04/09/2019 {19.00-20.00 w. 48.1 51.8 Luififanssunsviumiles
04/09/2019 {20.00-21.00 w. 50.4 55.4 Lififanssunsiuniles
04/09/2019 {21.00-22.00 . 49.7 51.7 Luififanssunsviumiles
04/09/2019 [22.00-23.00 . 49.8 51.1 laififanssunisviumilas
04/09/2019 |23.00-00.00 w. 48.1 51.3 Lififanssunsviumiles
05/09/2019 [00.00-01.00 1. 49.0 50.5 laififanssunisviumilas
05/09/2019 [01.00-02.00 w. 50.5 51.9 Lififanssunsiniles
05/09/2019 {02.00-03.00 . 48.4 50.9 laififanssunsvinmiies
05/09/2019 [03.00-04.00 w. 48.4 61.6 Lififanssunsviumiles
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o (2)+(3) (4)-(2)
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(1) 2 3) (4) (5) (6) ) (8)
05/09/2019 |05.00-06.00 w. 48.7 55.9 luififanssunsiwwmiles
05/09/2019 |06.00-07.00 w. 39.5 63.6 Luififanssunsiuniles
05/09/2019 |07.00-08.00 w. 35.6 52.0 luififanssunisviuniles
05/09/2019 [08.00-09.00 u. 31.7 53.9 30.2 54.2 30.20 3.0 33.20 -14.6
05/09/2019 [09.00-10.00 . a7.8 54.2 30.2 62.4 30.20 3.0 33.20 -23.9
05/09/2019 [10.00-11.00 w. 57.1 62.4 30.2 59.8 30.20 3.0 33.20 5.6
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(6) Musursziudss nsdiduiuideanseufevasy 1wy Tsmenua Tsadou mauaniu sfosawn vidoanui
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M990 1: Naﬂ'ﬁﬂigl&lu@qu‘égﬂ‘uLﬁﬂ\?iUﬂ'JUUiL'JmlﬂaLﬂﬂ\‘l‘W‘U‘VIIﬂi\?ﬂ']i UILIUATIUNAINLVIUNTU

(deyanan1snsivinszauides Jun 2 - 5 fueeu 2562)

\Feaitugnu Foaade EEOMIEER . . EETAVGEN
NS 1 %3, 3MNAT 21NN15 ey seuiAes faUsu | weedlinis | AszAu
. . oA e | waelinng | in
o o ) f39970 e Rielol NIRUDN AMTAU | IUNIU NU | N1IIUNIU
e v (Loo) (Leg 1) TR eitud L) s Wos | msusuan | (7)-(1)
[dB(A)] [dB(A)] Sunansznu @+3) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) @) (8)
02/09/2019 13.00-14.00 u. 35.0 58.3 66.36 67.0 66.36 3.0 69.36 34.4
02/09/2019 [14.00-15.00 . 35.8 48.8 66.36 66.4 66.36 3.0 69.36 33.6
02/09/2019 [15.00-16.00 . 35.6 425 66.36 66.4 66.36 3.0 69.36 338
02/09/2019 [16.00-17.00 . 35.7 61.3 66.36 67.5 66.36 3.0 69.36 33.7
02/09/2019 [17.00-18.00 1. 38.1 55.6 66.36 66.7 66.36 3.0 69.36 31.3
02/09/2019 [18.00-19.00 . 4738 54.2 luififanssunsviumiies
02/09/2019 [19.00-20.00 u. 57.1 62.4 lufifanssunsviumiles
02/09/2019 £20.00-21.00 u. 59.5 62.4 laififanssunsviumiies
02/09/2019 [21.00-22.00 u. 56.0 60.0 luififanssunsviumiles
02/09/2019 [22.00-23.00 . 50.1 54.0 lufifanssunsviumiies
02/09/2019 [23.00-00.00 u. 477 49.7 luififanssunsvinmiles
03/09/2019 (00.00-01.00 . 49.1 50.4 lufifanssunisviumiies
03/09/2019 01.00-02.00 u. 47.9 49.3 laififanssunsviuniles
03/09/2019 02.00-03.00 u. 46.8 535 lufifanssunsviumiies
03/09/2019 [03.00-04.00 1. 45.7 a7.4 lufifanssunsviumiies
03/09/2019 04.00-05.00 u. 48.0 62.5 lufifanssunsviumiles
03/09/2019 [05.00-06.00 1. 42.4 60.5 lufifanssunsviumiios
03/09/2019 06.00-07.00 w. 34.4 52.7 laififanssunsviuniles
03/09/2019 [07.00-08.00 . 37.2 56.4 lufifanssunsviumiies
03/09/2019 [08.00-09.00 . 32.1 455 66.36 66.4 66.36 3.0 69.36 373
03/09/2019 {09.00-10.00 . 31.2 45.1 66.36 66.4 66.36 3.0 69.36 38.2
03/09/2019 [10.00-11.00 w. 31.1 47.2 66.36 66.4 66.36 3.0 69.36 38.3
03/09/2019 [11.00-12.00 1. 34.0 50.0 66.36 66.5 66.36 3.0 69.36 35.4
03/09/2019 [12.00-13.00 1. 34.1 427 66.36 66.4 66.36 3.0 69.36 35.3
03/09/2019 [13.00-14.00 . 36.6 60.3 66.36 67.3 66.36 3.0 69.36 328
03/09/2019 [14.00-15.00 1. 36.4 63.4 66.36 68.1 66.36 3.0 69.36 33.0
03/09/2019 [15.00-16.00 . 41.4 63.2 66.36 68.1 66.36 3.0 69.36 28.0
03/09/2019 [16.00-17.00 1. 39.5 473 66.36 66.4 66.36 3.0 69.36 29.9
03/09/2019 [17.00-18.00 . 38.8 59.8 66.36 67.2 66.36 3.0 69.36 30.6
03/09/2019 [18.00-19.00 u. 427 51.3 lufifanssunsviumiies
03/09/2019 [19.00-20.00 w. 48.4 50.6 laififanssunsviuuiles
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e 1: (9) HansUszliudussiudessuntuuinalndifssiuiilasins Usnadiinasgivnunsd
(ddeyananisasainsziuides Juil 2 - 5 fusiey 2562)
\duaitugnu Feaade sEAUdes ssdu sivdes | | ixﬁu:ﬁm )
FINNNT 1 ¥d. 971nN13 I1NNIT - - AUV | vauzdng A15ZAU
. . Vo [BERERH UYULUNS . i
o , MN3IVIN [ZepRielol NILARUDY ANTAU| JUNIU N | NITFIUNIU
i vasam (Loo) (Leg 1) TUReui [aB(A)] s wWee | msuSuan | (7)-(1)
[dB(A)] [dB(A)] Sunansznu @+6) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) (7 (8)
03/09/2019 |20.00-21.00 w. 485 55.7 Lififanssunsviumiles
03/09/2019 [21.00-22.00 . 49.2 51.2 lufifanssunsviumiies
03/09/2019 |22.00-23.00 w. 50.3 53.0 Lififanssunsiuniles
03/09/2019 {23.00-00.00 . 48.8 51.5 laififanssunsvinmiies
04/09/2019 {00.00-01.00 w. 473 48.6 Lififanssunsviumiles
04/09/2019 [01.00-02.00 w. 48.6 49.5 Luififanssunsviumiles
04/09/2019 [02.00-03.00 . 48.4 49.6 luififanssunisviumilas
04/09/2019 [03.00-04.00 . 48.4 61.2 Lufifanssunsviumiles
04/09/2019 |04.00-05.00 w. 48.8 60.0 laififanssunsvinmiles
04/09/2019 |05.00-06.00 w. 39.6 62.6 Luififanssunsviumiles
04/09/2019 |06.00-07.00 w. 34.2 50.0 laififanssunsvinmiies
04/09/2019 |07.00-08.00 w. 31.8 515 Laififanssunsviumiles
04/09/2019 |08.00-09.00 u. 324 50.5 66.36 66.5 66.36 3.0 69.36 37.0
04/09/2019 [09.00-10.00 . 35.4 48.1 66.36 66.4 66.36 3.0 69.36 34.0
04/09/2019 |10.00-11.00 u. 34.2 46.5 66.36 66.4 66.36 3.0 69.36 35.2
04/09/2019 [11.00-12.00 . 34.1 a1.1 66.36 66.4 66.36 3.0 69.36 353
04/09/2019 |12.00-13.00 u. 34.9 48.8 66.36 66.4 66.36 3.0 69.36 34.5
04/09/2019 |13.00-14.00 u. 34.2 41.9 66.36 66.4 66.36 3.0 69.36 352
04/09/2019 |14.00-15.00 u. 34.1 50.6 66.36 66.5 66.36 3.0 69.36 35.3
04/09/2019 |15.00-16.00 u. 34.3 417 66.36 66.4 66.36 3.0 69.36 35.1
04/09/2019 |16.00-17.00 . 34.9 62.3 66.36 67.8 66.36 3.0 69.36 34.5
04/09/2019 |17.00-18.00 u. 37.5 50.8 66.36 66.5 66.36 3.0 69.36 31.9
04/09/2019 |18.00-19.00 w. 46.1 51.1 Lufifanssunsiuniles
04/09/2019 {19.00-20.00 w. 48.1 51.8 Luififanssunsviumiles
04/09/2019 {20.00-21.00 w. 50.4 55.4 Lififanssunsiuniles
04/09/2019 {21.00-22.00 . 49.7 51.7 Luififanssunsviumiles
04/09/2019 [22.00-23.00 . 49.8 51.1 laififanssunisviumilas
04/09/2019 |23.00-00.00 w. 48.1 51.3 Lififanssunsviumiles
05/09/2019 [00.00-01.00 1. 49.0 50.5 laififanssunisviumilas
05/09/2019 [01.00-02.00 w. 50.5 51.9 Lififanssunsiniles
05/09/2019 {02.00-03.00 . 48.4 50.9 laififanssunsvinmiies
05/09/2019 [03.00-04.00 w. 48.4 61.6 Lififanssunsviumiles
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A15199 1: (52) Nan15UTSRUAUSEAULABSUNIUUS I TNALABINENIATINAG USHInatnaegiiuIulsi

(ddoyanan1sniivinszauides un 2 - 5 fueeu 2562)

Lﬁmﬁugm Heouade sEAULEES . . szAuLdeN
AU sgaudes | . L
NS 1 %3, 3MNAT NS - - AU | vezlinng | A1szAu
. . o A GERERFY YULANT o n
o4 . 759290 7159290 NINANDY ANSZAU | TUNAU AU | N1TTUNIU
AUN LNy - X [dB(A)] JUNIU . v .
(Log) (Leg1nd) Tufeud @ee | nmsusuen | (7)-(1)
o (2)+(3) (4)-(2)
[dB(A)] [dB(A)] SUNANTENU (5)+(6)
(1) 2 3) (4) (5) (6) ) (8)
05/09/2019 |05.00-06.00 w. 48.7 55.9 luififanssunsiwwmiles
05/09/2019 |06.00-07.00 w. 39.5 63.6 Luififanssunsiuniles
05/09/2019 |07.00-08.00 w. 35.6 52.0 luififanssunisviuniles
05/09/2019 [08.00-09.00 u. 31.7 53.9 66.36 66.6 66.36 3.0 69.36 21.6
05/09/2019 [09.00-10.00 . a7.8 54.2 66.36 67.8 66.36 3.0 69.36 12.3
05/09/2019 [10.00-11.00 u. 57.1 62.4 66.36 67.2 66.36 3.0 69.36 30.6
05/09/2019 [11.00-12.00 . 38.8 59.8 66.36 66.5 66.36 3.0 69.36 26.7
05/09/2019 [12.00-13.00 u. 42.7 51.3 66.36 66.7 66.36 3.0 69.36 31.3
N : 1) wan1sn593nseiudendasidudingd 90 (L) lutieduii 2 - 5 fugeu 2562

(1)
) wamsanaiamssiuidonads 1 g (Leg 1ne) TugneTufl 2 - 5 fueneu 2562
(3) MnmsAastRUEsnmswmileslUsuisunansenu deauns Lp, = Lp;-20 log (Ry/Ry)

@  nmsFnussiudsnnnisnsiamseiudenads 1 $alus (Leq 1 hn) Taufusgdudesinnsimiiesly
Aeftuiunanseny FeaunssINEes Lpsw = 10 log (210/10)
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(6) Musursziudss nsdiduiuideanseufevasy 1wy Tsmenua Tsadou mauaniu sfosawn vidoanui
ageduiiidnvarnusuiaiu desuinifia 3 dB MuUsENIARNENIIINTAIUANLATY 1309 Brsnratassiudssiugiu se
e ldiinnssuniu nsesiaauaAuiaseauldsanyin1ssuniu MIAILINASEAUNSIUNIL kazwuutufinnsnsatades
SUNIU .7 2565
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v - . oo LY o
gude e lilusensUABUNILAES VaINANISIABUNIA
a a v v a v g o a o w ¢ =
A15199 1: Han1sUsEliususEaudsssuniuusalnaifesnuinlasenis usSiaudunaedivununst

(deyanan1snsivinszauides Jun 2 - 5 fueeu 2562)

\Feaitugnu Foaade EEOMIEER . . EETAVGEN
NS 1 %3, 3MNAT 21NN15 ey seuiAes faUsu | weedlinig | AszAu
. . oA e | waelinng | in
o d ) f39970 e Rielol NIRUDN AMTAU | IUNIU NU | N1FIUNIU
e v (Loo) (Leg 1) TR eitud L) s wWos | msusuan | (7)-(1)
[dB(A)] [dB(A)] Sunansznu @+3) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) @) (8)
02/09/2019 13.00-14.00 u. 35.0 58.3 29.36 58.3 29.36 3.0 32.36 26
02/09/2019 [14.00-15.00 . 35.8 48.8 29.36 48.8 29.36 3.0 32.36 34
02/09/2019 [15.00-16.00 . 35.6 425 29.36 427 29.36 3.0 32.36 32
02/09/2019 [16.00-17.00 . 35.7 61.3 29.36 613 29.36 3.0 32.36 33
02/09/2019 [17.00-18.00 1. 38.1 55.6 29.36 55.6 29.36 3.0 32.36 5.7
02/09/2019 [18.00-19.00 . 4738 54.2 luififanssunsviumiies
02/09/2019 [19.00-20.00 u. 57.1 62.4 lufifanssunsviumiles
02/09/2019 £20.00-21.00 u. 59.5 62.4 laififanssunsviumiies
02/09/2019 [21.00-22.00 u. 56.0 60.0 luififanssunsviumiles
02/09/2019 [22.00-23.00 . 50.1 54.0 lufifanssunsviumiies
02/09/2019 23.00-00.00 u. 477 49.7 luififanssunsvinmiles
03/09/2019 (00.00-01.00 . 49.1 50.4 lufifanssunisviumiies
03/09/2019 01.00-02.00 u. 47.9 49.3 laififanssunsviuniles
03/09/2019 02.00-03.00 u. 46.8 535 lufifanssunsviumiies
03/09/2019 [03.00-04.00 1. 45.7 a7.4 lufifanssunsviumiies
03/09/2019 04.00-05.00 u. 48.0 62.5 lufifanssunsviumiles
03/09/2019 [05.00-06.00 1. 42.4 60.5 lufifanssunsviumiios
03/09/2019 06.00-07.00 w. 34.4 52.7 laififanssunsviuniles
03/09/2019 [07.00-08.00 . 37.2 56.4 lufifanssunsviumiies
03/09/2019 [08.00-09.00 . 32.1 455 29.36 45.6 29.36 3.0 32.36 0.3
03/09/2019 {09.00-10.00 . 31.2 45.1 29.36 45.2 29.36 3.0 32.36 1.2
03/09/2019 [10.00-11.00 1. 31.1 47.2 29.36 473 29.36 3.0 32.36 13
03/09/2019 [11.00-12.00 1. 34.0 50.0 29.36 50.0 29.36 3.0 32.36 -1.6
03/09/2019 [12.00-13.00 1. 34.1 427 29.36 429 29.36 3.0 32.36 1.7
03/09/2019 [13.00-14.00 . 36.6 60.3 29.36 60.3 29.36 3.0 32.36 4.2
03/09/2019 [14.00-15.00 1. 36.4 63.4 29.36 63.4 29.36 3.0 32.36 -4.0
03/09/2019 [15.00-16.00 . 41.4 63.2 29.36 63.2 29.36 3.0 32.36 9.0
03/09/2019 [16.00-17.00 1. 39.5 473 29.36 a7.4 29.36 3.0 32.36 71
03/09/2019 [17.00-18.00 . 38.8 59.8 29.36 59.8 29.36 3.0 32.36 6.4
03/09/2019 [18.00-19.00 u. 427 51.3 lufifanssunsviumiies
03/09/2019 [19.00-20.00 w. 48.4 50.6 laififanssunsviuuiles
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(ddeyananisasainsziuides Juil 2 - 5 fusiey 2562)
\duaitugnu Feaade sEAUdes ssdu sivdes | | ixﬁu:ﬁm )
FINNNT 1 ¥d. 971nN13 I1NNIT - - AUV | vauzdng A1SZAU
. . Vo [BERERH UYULUNS . i
o , MN3IVIN [ZepRielol NILARUDY ANITAU| JUNIU N | NIFIUNIU
i vasam (Loo) (Leg 1) TUReui [aB(A)] s wWee | msuSuan | (7)-(1)
[dB(A)] [dB(A)] Sunansznu @+6) @@ (5)+(6)
(1) (2) (3) (4) (5) (6) (7 (8)
03/09/2019 |20.00-21.00 w. 485 55.7 Lififanssunsviumiles
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04/09/2019 {00.00-01.00 w. 473 48.6 Lififanssunsviumiles
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05/09/2019 {02.00-03.00 . 48.4 50.9 laififanssunsvinmiies
05/09/2019 [03.00-04.00 w. 48.4 61.6 Lififanssunsviumiles
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