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Table AQ-1
WRY Development RWCDS Scenario 

Estimated Pollutants Emission Rates and Source Parameters for Fuel #2
Fuel Proposed Annual AP-42

Factors Development Fuel Emission Heat 
Site Pollutant (1) Size Consumption Factors (2) Input (6) Height Diameter Ex. Velocity
No. gal/ft2-yr ft2 gal/year lb/10 3 gal lb/year g/sec MMBtu/hr meters meters m/sec

24-hr SO2 (3,5) 28.4 7,878 0.414
24-hr PM2.5 (4,5) 2.13 591 0.031
Annual PM2.5 (4) 2.13 591 0.008
24-hr PM10 (4,5)

2.38 660 0.035
24-hr SO2 (3,5) 28.4 7,662 0.402
24-hr PM2.5 (4,5) 2.13 575 0.030
Annual PM2.5 (4) 2.13 575 0.008
24-hr PM10 (4,5)

2.38 642 0.034
24-hr SO2 (3,5) 28.4 6,313 0.331
24-hr PM2.5 (4,5) 2.13 473 0.025
Annual PM2.5 (4) 2.13 473 0.007
24-hr PM10 (4,5)

2.38 529 0.028
24-hr SO2 (3,5) 28.4 4,047 0.212
24-hr PM2.5 (4,5) 2.13 304 0.016
Annual PM2.5 (4) 2.13 304 0.004
24-hr PM10 (4,5)

2.38 339 0.018
24-hr SO2 (3,5) 28.4 5,774 0.303
24-hr PM2.5 (4,5) 2.13 433 0.023
Annual PM2.5 (4) 2.13 433 0.006
24-hr PM10 (4,5)

2.38 484 0.025
24-hr SO2 (3,5) 28.4 5,936 0.312
24-hr PM2.5 (4,5) 2.13 445 0.023
Annual PM2.5 (4) 2.13 445 0.006
24-hr PM10 (4,5)

2.38 497 0.026
24-hr SO2 (3,5) 28.4 7,285 0.382
24-hr PM2.5 (4,5) 2.13 546 0.029
Annual PM2.5 (4) 2.13 546 0.008
24-hr PM10 (4,5)

2.38 610 0.032
24-hr SO2 (3,5) 28.4 24,983 1.312
24-hr PM2.5 (4,5) 2.13 1,874 0.098
Annual PM2.5 (4) 2.13 1,874 0.027
24-hr PM10 (4,5)

2.38 2,094 0.110

164.6 0.762 9.144

WRY-5 0.38 535,000 203,300 11.9 161.5 0.6096

9.144

WRY-3 0.38 585,000 222,300 13.0 176.8 0.8636 9.144

225.6 0.762 9.144

WRY-2 0.38 710,000 269,800 15.7 207.3 0.9144

207.3 0.8128 9.1440.38 550,000 209,000 12.2

AQ Scenario 1 - Max Commercial Scenario

9.144

WRY-6

WRY-7 0.38 675,000 256,500

0.38 375,000 142,500 8.3

15.0 176.8 0.8128 9.144

1.6764 9.144WC-1 0.38 2,315,000 879,700

Estimated
Emission 
Rates (5)

Emission Source Parameters Used in the Analysis
Stack

51.3 268.2

WRY-1

WRY-4

0.38 730,000 277,400 16.2



Table AQ-1
WRY Development RWCDS Scenario 

Estimated Pollutants Emission Rates and Source Parameters for Fuel #2
Fuel Proposed Annual AP-42

Factors Development Fuel Emission Heat 
Site Pollutant (1) Size Consumption Factors (2) Input (6) Height Diameter Ex. Velocity
No. gal/ft2-yr ft2 gal/year lb/10 3 gal lb/year g/sec MMBtu/hr meters meters m/sec

Estimated
Emission 
Rates (5)

Emission Source Parameters Used in the Analysis
Stack

24-hr SO2 (3,5) 28.4 8,688 0.456
24-hr PM2.5 (4,5) 2.13 652 0.034
Annual PM2.5 (4) 2.13 652 0.009
24-hr PM10 (4,5)

2.38 728 0.038
24-hr SO2 (3,5) 28.4 8,876 0.466
24-hr PM2.5 (4,5) 2.13 666 0.035
Annual PM2.5 (4) 2.13 666 0.010
24-hr PM10 (4,5)

2.38 744 0.039
24-hr SO2 (3,5) 28.4 7,527 0.395
24-hr PM2.5 (4,5) 2.13 565 0.030
Annual PM2.5 (4) 2.13 565 0.008
24-hr PM10 (4,5)

2.38 631 0.033
24-hr SO2 (3,5) 28.4 4,047 0.212
24-hr PM2.5 (4,5) 2.13 304 0.016
Annual PM2.5 (4) 2.13 304 0.004
24-hr PM10 (4,5)

2.38 339 0.018
24-hr SO2 (3,5) 28.4 7,123 0.374
24-hr PM2.5 (4,5) 2.13 534 0.028
Annual PM2.5 (4) 2.13 534 0.008
24-hr PM10 (4,5)

2.38 597 0.031
24-hr SO2 (3,5) 28.4 7,150 0.375
24-hr PM2.5 (4,5) 2.13 536 0.028
Annual PM2.5 (4) 2.13 536 0.008
24-hr PM10 (4,5)

2.38 599 0.031
24-hr SO2 (3,5) 28.4 8,364 0.439
24-hr PM2.5 (4,5) 2.13 627 0.033
Annual PM2.5 (4) 2.13 627 0.009
24-hr PM10 (4,5)

2.38 701 0.037
24-hr SO2 (3,5) 28.4 17,537 0.921
24-hr PM2.5 (4,5) 2.13 1,315 0.069
Annual PM2.5 (4) 2.13 1,315 0.019
24-hr PM10 (4,5)

2.38 1,470 0.077

36.0 268.2 1.6764 9.144

0.8128 9.144

WRY-7 0.38 775,000 294,500 17.2 204.2 0.8128 9.144

662,500 251,750 14.7 234.7

14.6 198.1 0.6096 9.144

WRY-1

15.5 204.2

WC-1 0.38 1,625,000 617,500

AQ Scenario 2 - Max Residential/Office Option 

660,000 250,800

WRY-6 0.38

WRY-3 0.38

WRY-5 0.38

697,500 265,050

WRY-4 0.38 375,000 142,500

0.38 805,000 305,900 17.8 243.8 0.762 9.144

0.9144 9.144WRY-2 0.38 822,500 312,550

0.8636 9.144

18.2 234.7

8.3 164.6 0.7620 9.144



Table AQ-1
WRY Development RWCDS Scenario 

Estimated Pollutants Emission Rates and Source Parameters for Fuel #2
Fuel Proposed Annual AP-42

Factors Development Fuel Emission Heat 
Site Pollutant (1) Size Consumption Factors (2) Input (6) Height Diameter Ex. Velocity
No. gal/ft2-yr ft2 gal/year lb/10 3 gal lb/year g/sec MMBtu/hr meters meters m/sec

Estimated
Emission 
Rates (5)

Emission Source Parameters Used in the Analysis
Stack

24-hr SO2 (3,5) 28.4 8,553 0.449
24-hr PM2.5 (4,5) 2.13 641 0.034
Annual PM2.5 (4) 2.13 641 0.009
24-hr PM10 (4,5)

2.38 717 0.038
24-hr SO2 (3,5) 28.4 9,551 0.501
24-hr PM2.5 (4,5) 2.13 716 0.038
Annual PM2.5 (4) 2.13 716 0.010
24-hr PM10 (4,5)

2.38 800 0.042
24-hr SO2 (3,5) 28.4 8,337 0.438
24-hr PM2.5 (4,5) 2.13 625 0.033
Annual PM2.5 (4) 2.13 625 0.009
24-hr PM10 (4,5)

2.38 699 0.037
24-hr SO2 (3,5) 28.4 4,047 0.212
24-hr PM2.5 (4,5) 2.13 304 0.016
Annual PM2.5 (4) 2.13 304 0.004
24-hr PM10 (4,5)

2.38 339 0.018
24-hr SO2 (3,5) 28.4 8,067 0.424
24-hr PM2.5 (4,5) 2.13 605 0.032
Annual PM2.5 (4) 2.13 605 0.009
24-hr PM10 (4,5)

2.38 676 0.035
24-hr SO2 (3,5) 28.4 7,959 0.418
24-hr PM2.5 (4,5) 2.13 597 0.031
Annual PM2.5 (4) 2.13 597 0.009
24-hr PM10 (4,5)

2.38 667 0.035
24-hr SO2 (3,5) 28.4 9,173 0.482
24-hr PM2.5 (4,5) 2.13 688 0.036
Annual PM2.5 (4) 2.13 688 0.010
24-hr PM10 (4,5)

2.38 769 0.040
24-hr SO2 (3,5) 28.4 12,173 0.639
24-hr PM2.5 (4,5) 2.13 913 0.048
Annual PM2.5 (4) 2.13 913 0.013
24-hr PM10 (4,5)

2.38 1,020 0.054
Notes:
1. Fuel consumption rates (0.38 gallons of No. 2 fuel oil per square foot) are based on fuel factors presented in the CEQR Technical Manual Appendix 7 for residential buildings in NYC
2. Emission factors for fuel oil are obtained from the EPA Table 1.3-1 "Criteria Pollutant Emission Factors for Fuel Oil Combustion for Boilers with less then 100 MMBtu/hr" 
3. SO2 emission factors from fuel oil combustion are estimated using the equation SO2=142S, where S= sulfur content (O.2%) in fuel oil No.2
4. PM10 and PM2.5 emission factors from fuel combustion that include both filterable and condensable PM emissions were estimated using cumulative particle size distribution

25.0 268.2 1.6764 9.144WC-1 0.38 1,128,000 428,640

18.8 222.5 0.8128 9.144WRY-7 0.38 850,000 323,000

16.3 253.0 0.8128 9.144WRY-6 0.38 737,500 280,250

AQ Scenario 3 - Max Residential/Hotel Option 

9.144WRY-1 0.38 792,500 301,150

WRY-2 0.38 885,000 336,300

17.6 240.8 0.762

0.9144

0.38 772,500 293,550 17.1WRY-3

WRY-4 375,000 142,500 8.3

9.144

0.8636

0.38

9.14419.6 253.0

9.144

0.7620

222.5

164.6 9.144

WRY-5 0.38 747,500 284,050 16.6 219.5 0.6096



Table AQ-1
WRY Development RWCDS Scenario 

Estimated Pollutants Emission Rates and Source Parameters for Fuel #2
Fuel Proposed Annual AP-42

Factors Development Fuel Emission Heat 
Site Pollutant (1) Size Consumption Factors (2) Input (6) Height Diameter Ex. Velocity
No. gal/ft2-yr ft2 gal/year lb/10 3 gal lb/year g/sec MMBtu/hr meters meters m/sec

Estimated
Emission 
Rates (5)

Emission Source Parameters Used in the Analysis
Stack

from Table 1.3.7 "Cumulative Particle Size Distribution" and size-specific emission factors for uncontrolled commercial boilers burning residual or distillate oil
5. Short-term emission rates were estimated based on assumption that fuel would be consumed in a 100 day (2,400 hrs) heating season
6. Boiler heat input (MMBtu/hr) was estimated based on annual fuel consumption rate, duration of heating season, and fuel heating value of 140,000 Btu/gal



Western Rail Yard 
 Estimated Annual NOx, PM2.5, and SO2 Emission Rates from Boilers using Natural Gas

Fuel Annual NOx PM2.5 SO2
Fuel Factors Development Fuel  Emission  Emission  Emission
Type (1) Size Consumption Factor Factor Factor

ft3/ft2-year ft2 ft3/year lb/106ft3 lb/106ft3 lb/106ft3 lb/year g/sec lb/year g/sec lb/year g/sec
AQ Scenario 1 - Max Commercial Scenario
WRY-1 52.8 730,000 38,544,000 3,854 0.055 293 0.004 23.1 0.0003
WRY-2 52.8 710,000 37,488,000 3,749 0.054 285 0.004 22.5 0.0003
WRY-3 52.8 585,000 30,888,000 3,089 0.044 235 0.003 18.5 0.0003
WRY-4 52.8 375,000 19,800,000 1,980 0.028 150 0.002 11.9 0.0002
WRY-5 52.8 535,000 28,248,000 2,825 0.041 215 0.003 16.9 0.0002
WRY-6 52.8 550,000 29,040,000 2,904 0.042 221 0.003 17.4 0.0003
WRY-7 52.8 675,000 35,640,000 3,564 0.051 271 0.004 21.4 0.0003
WC-1 52.8 2,315,000 122,232,000 12,223 0.176 929 0.013 73.3 0.0011
AQ Scenario 2 - Max Residential/Office Option
WRY-1 52.8 805,000 42,504,000 4,250 0.061 323 0.005 25.5 0.0004
WRY-2 52.8 822,500 43,428,000 4,343 0.062 330 0.005 26.1 0.0004
WRY-3 52.8 697,500 36,828,000 3,683 0.053 280 0.004 22.1 0.0003
WRY-4 52.8 375,000 19,800,000 1,980 0.028 150 0.002 11.9 0.0002
WRY-5 52.8 660,000 34,848,000 3,485 0.050 265 0.004 20.9 0.0003
WRY-6 52.8 662,500 34,980,000 3,498 0.050 266 0.004 21.0 0.0003
WRY-7 52.8 775,000 40,920,000 4,092 0.059 311 0.004 24.6 0.0004
WC-1 52.8 1,625,000 85,800,000 8,580 0.123 652 0.009 51.5 0.0007
AQ Scenario 3 - Max Residential/Hotel Option
WRY-1 52.8 792,000 41,817,600 4,182 0.060 318 0.005 25.1 0.0004
WRY-2 52.8 885,000 46,728,000 4,673 0.067 355 0.005 28.0 0.0004
WRY-3 52.8 772,000 40,761,600 4,076 0.059 310 0.004 24.5 0.0004
WRY-4 52.8 375,000 19,800,000 1,980 0.028 150 0.002 11.9 0.0002
WRY-5 52.8 747,500 39,468,000 3,947 0.057 300 0.004 23.7 0.0003
WRY-6 52.8 737,500 38,940,000 3,894 0.056 296 0.004 23.4 0.0003
WRY-7 52.8 850,000 44,880,000 4,488 0.065 341 0.005 26.9 0.0004
WC-1 52.8 1,128,000 59,558,400 5,956 0.086 453 0.007 35.7 0.0005
Notes:
Emission factors for natural gas combustion are obtained from the EPA Table 1.3-1 "Criteria Pollutant Emission Factors for 
Natural Gas Combustion for Boilers with less then 100 MMBtu/hr" 
NO2 emissions from natural gas are assumed to be uncontrolled (NO2 = 100 lb/MMBtu)
PM10 and PM2.5 emission factors from natural gas combustion include both filterable and condensable PM emissions. 
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100 7.6 0.6
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WRY Development Project
Pollutant Emission Rates from 2018 No-Build Developments

Fuel Proposed Annual

Factors Development Fuel Stack Parameters
Pollutant (1) Size Consumption Height Diameter Velocity

gal/ft2-yr ft2
gal/year lb/year g/sec meters meters m/sec

ERY EC-1 Building

24-hr SO2 25,955 1.363

24-hr PM2.5 1,947 0.102

Annual PM2.5 1,947 0.028

24-hr PM10 2,175 0.114

ERY EC-2 Building

24-hr SO2 26,332 1.382

24-hr PM2.5 1,975 0.104

Annual PM2.5 1,975 0.028

24-hr PM10 2,207 0.116

ERY EH-1/ER-3 Building

24-hr SO2 12,060 0.633

24-hr PM2.5 905 0.047

Annual PM2.5 905 0.013

24-hr PM10 1,011 0.053

ERY ER-1 Building

24-hr SO2 7,446 0.391

24-hr PM2.5 558 0.029

Annual PM2.5 558 0.008

24-hr PM10 624 0.033

ERY ER-2 Building

24-hr SO2 5,698 0.299

24-hr PM2.5 427 0.022

Annual PM2.5 427 0.006

24-hr PM10 478 0.025

ERY ECF-1 Building

24-hr SO2 2,482 0.130

24-hr PM2.5 186 0.010

Annual PM2.5 186 0.003

24-hr PM10 208 0.011

Hudson Yard Site 2, 11th Avenue, (Extell), Block 705A

24-hr SO2 16,997 0.892

24-hr PM2.5 1,275 0.067

Annual PM2.5 1,275 0.018

24-hr PM10 1,424 0.075

Hudson Yard Site 3, West 316 11th Avenue, Block 701, Lots 62, 68,70

24-hr SO2 3,400 0.179

24-hr PM2.5 255 0.013

Annual PM2.5 255 0.004

24-hr PM10 285 0.015

Hudson Yard Site 4, 11th Avenue, Moinian, Block 706A

24-hr SO2 19,545 1.026

24-hr PM2.5 1,466 0.077

Annual PM2.5 1,466 0.021

24-hr PM10 1,638 0.086

9.144

250.2

33.5

172.5

260.0

250.6

275.2

1.9812 9.144

0.38 230,000 87,400 0.508

0.38 528,000 200,640 0.7620

1,117,500 424,650 1.0668

0.38 690,000 262,200 0.7620

0.38 2,440,000 927,200 1.9812

Estimated
Emission 

Rates

0.38 2,405,000 913,900

0.38

1.22

1.22 10.2

0.31 5.8

9.144

9.144

9.144

9.144

10.2

0.38 1,574,930 598,473

0.38 315,070 119,727

0.38 1,811,080 688,210

207.0

109.1

287.4

NBSitesFFER.xls4/29/200910:13 AM



WRY Development Project
Pollutant Emission Rates from 2018 No-Build Developments

Related Site 7, 10th Avenue, Block 701, Lots 30, 33, 36, 37, 42, 44 

24-hr SO2 3,828 0.201

24-hr PM2.5 287 0.015

Annual PM2.5 287 0.004

24-hr PM10 321 0.017

Avalon Bay Properties, 11th Avenue, Block 700, Lots 1, 49-61, Part of Site 3 West Chelsea

24-hr SO2 5,504 0.289

24-hr PM2.5 413 0.022

Annual PM2.5 413 0.006

24-hr PM10 461 0.024

Related Site 6, Midblock 30th Street, Block 701

24-hr SO2 3,646 0.191

24-hr PM2.5 273 0.014

Annual PM2.5 273 0.004

24-hr PM10 306 0.016

W.Chelsea Site 9, 10th Avenue, Block 700, Lots 27, 32, 34, 38, 42, 44, 45

24-hr SO2 841 0.044

24-hr PM2.5 63 0.003

Annual PM2.5 63 0.001

24-hr PM10 70 0.004

W.Chelsea Site 52, 547 West 27th Street, Block 699, Lot 5

24-hr SO2 1,250 0.066

24-hr PM2.5 94 0.005

Annual PM2.5 94 0.001

24-hr PM10 105 0.006

W.Chelsea Site 53, 507 West 27th Street, Block 699, Lots 22-27, 44

24-hr SO2 3,027 0.159

24-hr PM2.5 227 0.012

Annual PM2.5 227 0.003

24-hr PM10 254 0.013

106,600

44,022 0.15 3.90.38 115,848

0.38 280,526

0.15 3.9

42.1

24.1

0.31 5.8

89.30.38 77,950 29,621

0.31 5.8

0.38 510,000 193,800 0.61 5.9

0.38 354,700 134,786

0.31 5.80.38 337,800 128,364 101.5

86.0

101.5

NBSitesFFER.xls4/29/200910:13 AM



 
 
 
 
 
 

DIESEL EMISSIONS FROM 
WRY SITE ANALYSIS 
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