
Main
(hp)

Aux Gen 
(kw)

Factor
(g/trip)

Rate
(g/s)

Factor
(g/trip)

Rate
(g/s) name # name #

Ferrous Loading Dock

Outbound Bulk and Non-
Bulk (combined private and 
public) 2400 65 2 30 8am-12am LSD 304 1.06E-02 15.7 5.43E-04

Glass Loading Dock Outbound Glass 2400 65 1 30 8am-12am LSD 304 5.28E-03 15.7 2.72E-04
MGP Unloading and Paper Loading Dock Inbound MGP 2400 65 4 30 8am-12am LSD 304 2.11E-02 15.7 1.09E-03
Total Worst-Case Peak Day 3.70E-02 1.90E-03 6501.4 5.69E-06
Total Average Day (for annual analysis) All 2400 65 3.855 30 8am-12am LSD 304 2.04E-02 15.7 1.05E-03 6501.4 3.13E-06

On-Road Truck Emissions (out of facility for 1,000 feet from intersection)
Total Distance (m): 463.3
Emission Factor by hour g/s Factor for 1-e4

1 0.00E+00 0.00
2 1.83E-04 1.83
3 2.45E-04 2.45
4 2.45E-04 2.45
5 2.45E-04 2.45
6 2.45E-04 2.45
7 0.00E+00 0.00
8 1.51E-03 15.12
9 1.51E-03 15.12
10 5.02E-04 5.02
11 1.66E-03 16.64
12 2.62E-03 26.17
13 2.48E-03 24.79
14 1.60E-03 15.97
15 2.17E-03 21.66
16 1.51E-03 15.12
17 0.00E+00 0.00
18 2.45E-04 2.45
19 2.45E-04 2.45
20 4.32E-04 4.32
21 5.25E-04 5.25
22 7.44E-04 7.44
23 1.87E-04 1.87
24 9.35E-05 0.93

Source Name #
ROAD 25

Towboats

On-Site Air  PM10  Emissions (Continued)

PM2.5 Docking Emissions 
(per 1,000')

PM2.5 Docking 
Emissions

Notes:
   All towboat emissions were based on the 'Sea Bull' engines, which was the larges of the 3 potential towboats.
   Marine diesel will be LSD <500 ppm sulfur content according to federal regulations by June 2007. Since the available emission factors are based on marine diesel and do not take this regulatory reduction into account, the emissions presented 
here are conservatively high. Marine diesel may contain 4 to 10 times more sulfur, leading to much higher particulate matter and SO2 emissions.
    Since bulk and non-bulk are separate, it is assumed that a worst-case day would include one trip of each.
    These numbers represent a worst-case day assumption. Long term averages would be lower.
    Time per trip includes arrival, placement of a barge, and tying up a new one. Since this analysis conservatively assumed that towboats would each have 1 trip per load (not combined drop-off and pick-up), that is conservatively high.
    Time for barge in/out was calculated for a distnace of 1,000' at 6.4 knots (based on upland barge data)
*   Since towboats are the only source that had different peak and average day operations, the annual emissions are calculated separetly based on average day activity.

Hours

Docking 
Time

(min/trip) FuelSource Location Description
Trips per 
Peak Day

Total Power Rating

TOWINOUT TOWBOATS 23

Model Source
Area of Docking 
Area Source (m2)

Area Source 
Emission Rate

(g/s-vh-m2)

24

Model Source
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MOBILE6 PARTICULATE MATTER EMISSION FACTORS Last updated: 17-Nov-06
2009

PM2.5 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Pol Name LDGV LDGT1 LDGT2 LDGT3 LDGT4 HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A HDGV8B LDDV LDDT12 HDDV2B HDDV3 HDDV4 HDDV5 HDDV6 HDDV7 HDDV8A HDDV8B MC GAS BUS URB BUS COM BUS LDDT34

DOT VMT 0.6240 0.0622 0.2083 0.0385 0.0164 0.0048 0.0014 0.0009 0.0008 0.0007 0.0006 0.0007 0.0000 0.0015 0.0020 0.0007 0.0008 0.0013 0.0014 0.0015 0.0022 0.0032 0.0078 0.0030 0.0011 0.0017 0.0094 0.0031
    Lead 0 0 0 0 0 0 0 0 0 0 0 0 0 NA NA NA NA NA NA NA NA NA NA 0 0 NA NA NA

   GASPM 0.0037 0.0037 0.0037 0.0036 0.0036 0.0381 0.0437 0.0418 0.0507 0.0869 0.072 0.1025 0 NA NA NA NA NA NA NA NA NA NA 0.0142 0.0581 NA NA NA
 ECARBON NA NA NA NA NA NA NA NA NA NA NA NA NA 0.094 0.0257 0.0335 0.0338 0.032 0.0322 0.0906 0.0815 0.138 0.1489 NA NA 0.7031 0.1871 0.0208
 OCARBON NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0265 0.0369 0.0349 0.0352 0.0333 0.0335 0.0712 0.064 0.1085 0.047 NA NA 0.5524 0.147 0.0299

     SO4 0.0005 0.0006 0.0006 0.0006 0.0006 0.0012 0.0011 0.0009 0.0008 0.0005 0.0006 0.0004 0 0.0002 0.0002 0.0005 0.0006 0.0007 0.0007 0.0008 0.0009 0.001 0.0011 0.0002 0.0007 0.0016 0.0011 0.0003
   Brake 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053
    Tire 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.009 0 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.009 0.009 0.001 0.003 0.003 0.003 0.002

     SO2 0.0067 0.0087 0.0087 0.0115 0.0115 0.0161 0.0175 0.0177 0.0208 0.0217 0.0229 0.0251 0 0.003 0.0043 0.0073 0.0082 0.0093 0.0096 0.0109 0.0126 0.0145 0.0151 0.0033 0.0258 0.0227 0.0153 0.0056
     NH3 0.1017 0.1014 0.1014 0.1014 0.1014 0.0451 0.0451 0.0451 0.0451 0.0451 0.0451 0.0451 0 0.0068 0.0068 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.0113 0.0451 0.027 0.027 0.0068

 PM Idle 0.0105 0.01075 0.01075 0.0105 0.0105 0.09825 0.112 0.10675 0.12875 0.2185 0.1815 0.25725 0 0.30175 0.157 0.985 0.9706 0.9506 0.9988 1.0332 1.0053 1.1327 1.0322 0.036 0.147 2.4919 1.0868 0.1275
Weighted VMT: 0.9976 0.1882 0.6303 0.1165 0.0496 0.4848 0.1414 0.0909 0.0808 0.0707 0.0606 0.0707 0.0000 0.0024 0.0061 0.0370 0.0423 0.0688 0.0741 0.0794 0.1164 0.1693 0.4127 0.0094

1.0000 1.0000 1.0000 1.0000
Total PM: 0.0115 0.0116 0.0116 0.0115 0.0115 0.0466 0.0531 0.051 0.0598 0.0957 0.0809 0.1172 0 0.128 0.0701 0.0762 0.0779 0.0743 0.0747 0.1709 0.1547 0.2618 0.2113 0.01418 0.13401 0.0583

PM10
Pol Name LDGV LDGT1 LDGT2 LDGT3 LDGT4 HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A HDGV8B LDDV LDDT12 HDDV2B HDDV3 HDDV4 HDDV5 HDDV6 HDDV7 HDDV8A HDDV8B MC GAS BUS URB BUS COM BUS LDDT34
DOT VMT 0.6240 0.0622 0.2083 0.0385 0.0164 0.0048 0.0014 0.0009 0.0008 0.0007 0.0006 0.0007 0.0000 0.0015 0.0020 0.0007 0.0008 0.0013 0.0014 0.0015 0.0022 0.0032 0.0078 0.0030 0.0011 0.0017 0.0094 0.0031
    Lead 0 0 0 0 0 0 0 0 0 0 0 0 0 NA NA NA NA NA NA NA NA NA NA 0 0 NA NA NA

   GASPM 0.004 0.004 0.004 0.0039 0.0039 0.043 0.051 0.0503 0.0652 0.1193 0.0958 0.1432 0 NA NA NA NA NA NA NA NA NA NA 0.0205 0.0753 NA NA NA
 ECARBON NA NA NA NA NA NA NA NA NA NA NA NA NA 0.1021 0.0279 0.0364 0.0368 0.0348 0.035 0.0985 0.0886 0.15 0.1619 NA NA 0.7642 0.2034 0.0226
 OCARBON NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0288 0.0401 0.0379 0.0383 0.0362 0.0364 0.0774 0.0696 0.1179 0.0511 NA NA 0.6005 0.1598 0.0325

     SO4 0.0005 0.0006 0.0006 0.0006 0.0006 0.0012 0.0011 0.0009 0.0008 0.0005 0.0006 0.0004 0 0.0002 0.0002 0.0005 0.0006 0.0007 0.0007 0.0008 0.0009 0.001 0.0011 0.0002 0.0007 0.0016 0.0011 0.0003
   Brake 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125
    Tire 0.008 0.008 0.008 0.008 0.008 0.008 0.012 0.012 0.012 0.012 0.012 0.036 0 0.008 0.008 0.008 0.012 0.012 0.012 0.012 0.012 0.036 0.036 0.004 0.012 0.012 0.012 0.008

     SO2 0.0067 0.0087 0.0087 0.0115 0.0115 0.0161 0.0175 0.0177 0.0208 0.0217 0.0229 0.0251 0 0.003 0.0043 0.0073 0.0082 0.0093 0.0096 0.0109 0.0126 0.0145 0.0151 0.0033 0.0258 0.0227 0.0153 0.0056
     NH3 0.1017 0.1014 0.1014 0.1014 0.1014 0.0451 0.0451 0.0451 0.0451 0.0451 0.0451 0.0451 0 0.0068 0.0068 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.0113 0.0451 0.027 0.027 0.0068

 PM Idle 0.01125 0.0115 0.0115 0.01125 0.01125 0.1105 0.13025 0.128 0.165 0.2995 0.241 0.359 0 0.32775 0.1705 1.0706 1.055 1.0332 1.0857 1.123 1.0927 1.2312 1.122 0.05175 0.19 2.7086 1.1813 0.1385
Weighted VMT: 0.9976 0.1882 0.6303 0.1165 0.0496 0.4848 0.1414 0.0909 0.0808 0.0707 0.0606 0.0707 0.0000 0.002398 0.0061 0.0370 0.0423 0.0688 0.0741 0.0794 0.1164 0.1693 0.4127 0.0093

1.0000 1.0000 1.0000 1.0000
Total PM: 0.025 0.0251 0.0251 0.025 0.025 0.0647 0.0766 0.0757 0.0905 0.1443 0.1209 0.1921 0 0.1516 0.0887 0.0953 0.1002 0.0962 0.0966 0.2012 0.1836 0.3174 0.2626 0.0321 0.16113 0.0759

LDV LDT HDGT HDDT BUSES HDDT8b DSNY HDT (Gasoline and Diesel)
Cruise (g/vmt) 0.0118 0.0124 0.0595 0.1799 0.13401 0.2113 0.034 0.1316

Idle (g/vh-hr) 0.0112 0.0115 0.0806 1.0337 0.24919 1.0322 0.10322 0.6711
Cruise (g/vmt) 0.0253 0.0259 0.0875 0.2210 0.16113 0.2626 0.06991 0.1664

Idle (g/vh-hr) 0.0112 0.0123 0.1046 1.1236 0.27086 1.1220 0.1122 0.7350

90% Engine Emission Reduction CO/PM2.5 ratio = 26.4
Based on 10 mph average speed

MOBILE6 CO EMISSION FACTORS BY SPEED
Kings County Mobile 6.2

<MPH> <TXs> <TBUS> <HD8B> <LDGT> <HDGT> <HDDT> <Dept> <Arrv> <AUTO>
Idle (g/hr) 45.63 88.40 25.63 63.40 170.55 21.05 84.13 66.70 66.70

10.0 6.94 19.91 5.77 13.27 36.26 4.74 20.04 13.07 13.07
15.0 5.87 14.36 4.16 12.17 25.49 3.42 18.88 11.91 11.91
20.0 5.34 10.85 3.14 11.61 18.93 2.58 18.29 11.33 11.33
25.0 5.04 8.57 2.48 11.32 14.85 2.04 17.98 11.02 11.02
30.0 4.94 7.09 2.06 11.22 12.32 1.69 17.87 10.91 10.91
35.0 4.98 6.14 1.78 11.28 10.79 1.46 17.95 10.98 10.98
40.0 5.30 5.56 1.61 11.63 9.98 1.32 18.31 11.34 11.34

NOTE:
*To calculate LDGT we took weighted average of LDGT1, LDGT2, LDGT3 and LDGT4
**To calculate HDGV we took weighted average of HDGV2b, HDGV3, HDGV4, HDGV5, HDGV6, HDGV7, HDGV8a, HDGV8b and HDGB
***To calculate HDDV we took weighted average of HDDV2b, HDDV3, HDDV4, HDDV5, HDDV6, HDDV7, HDDV8a, HDDV8b, HDDBS and HDDBT

2009 MOBILE 6.2 Emission Factors (g/vmt)

PM2.5

PM10

Pollutant Speeds PM Emission Factors
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NONROAD Model Emission Factors
Model year 2009 emissions in 2009.

THC CO NOX CO2 SO2 PM10 PM2.5
forklift (65 hp) LGT252 0.032 1.227 0.260 165.412 0.003 0.015 0.015 79.3 16.8

CNG 0.507 1.227 0.272 143.917 0.003 0.015 0.015 79.3 17.6
material handler (190 hp, diesel) T3 0.078 0.327 1.076 228.105 0.002 0.045 0.044 7.5 24.7
wheel loader (196 hp, diesel) T3 0.088 0.406 0.637 131.295 0.001 0.065 0.063 6.5 10.2
skid steer loader (80 hp, diesel) T1 0.252 1.282 1.299 145.357 0.001 0.175 0.170 7.5 7.7

T3B 0.088 1.284 0.765 145.881 0.001 0.148 0.144 8.9 5.3
sweeper (99 hp, diesel) T1 0.225 1.031 2.415 253.147 0.002 0.172 0.167 6.2 14.5

T3B 0.078 1.036 1.291 253.615 0.002 0.130 0.126 8.2 10.3

Emission Factor (g/hp-hr)tech typeEquipment Type NOx/PM2.5CO/PM2.5
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Towboat Emission Factors
From The New York, Northern New Jersey, Long Island Nonattainment Area Commercial Marine Vessel Emissions Inventory , Table 6.1, PANYNJ, April 2003.

Pollutant
Full Power Average

NOx 13.32 9.16
VOC 0.61 0.419
CO 1.69 1.16

PM10 0.51 0.351
SO2 3.92 2.70

Reflects year 2000 emissions levels.

CO/PM2.5 3.42 3.42
NOx/PM2.5 26.93 26.93

Emission Rate (g/kW-hr)

The average rate is based on IMO E-3 test cycle 68.75% average power load. This may be 
conservative for local use in docking, when much of the time may be spent in idle and very 
low speed.
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Resuspended Paved Road Dust

Factors:
k10 = 7.3 g/VMT

k2.5 = 1.1 g/VMT
a = 0.65
b = 1.5

C10 = 0.2119 g/VMT

Vehicle Type
Avg. Vehicle 

Weight Silt Loading

tons g/m2 PM10

DSNY 36.0 0.030 9.8
Product Trucks 16.8 0.030 2.1
Large Metal 20.0 0.030 2.8
Small Metal 1.8 0.030 0.0
Public Road 2.5 0.120 0.69
Non-Road 10.3 0.600 7.4

Vehicle Type Vehicle 
DSNY 36.0
Product Trucks 16.8
Large Metal 20.0
Small Metal 1.8

NOTE: 
1.  According to AP-42 13.2.1.4, the application of controls can be 
done by substituting controlled silt loading factor. It was assumed 
that due to the twice daily wet cleaning, silt loading would be 
similar to a clean highway with 0.03 g/m2. For the indoor, nonroad 
areas, a high silt factor of 0.6 g/m2 was assumed.
2.  50% Credit used for speed < 5 mph.
3.  No controls were assumed for public streets.

Emission Factor 
(g/VMT)

24-hr w' Control (no 
precipitation)
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