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In summary, a total of 630,837 annual operations, which equates to approximately 1,728 daily 
operations, are forecasted for 2030. 
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5.4.2 2030 RUNWAY USE 

Table 5.9 shows the 2030 modeled runway use. 

 
TABLE 5.9: 2030 RUNWAY USE 

 

 
 
The runway use modeled for the scheduled and un-scheduled aircraft operations in the 
development of the forecasted 2030 noise contour is the same as the runway use included in 
the July 2005 MSP 2015 Terminal Expansion Environmental Assessment (EA). This was 
determined based on discussions with the MAC and the Federal Aviation Administration related 
to how the proposed alternatives at MSP would impact the use of the airfield in 2030. The data 
used were extracted from Table B.2.2 – 2015 Estimated Average Annual Runway Use for the 
2015 Proposed Project located in Appendix B, Page B.2.5 of the July 2005 MSP 2015 Terminal 
Expansion EA. 
 
The runway use modeled for the military operations forecasted in 2030 is based on the runway 
use modeled in the 2008 base case noise analysis. 
 
The use of the helicopter pads was limited to the six pads modeled in the 2008 base case noise 
analysis. The operations were distributed evenly across the six pads. 

 
For the purposes of this analysis the runway use for the scheduled and un-scheduled 
operations was applied to the fleet mix based on aircraft operational categories. This is 
consistent with the methodology used in the analysis included in the July 2005 MSP 2015 
Terminal Expansion EA. 
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The forecast 2030 and 2008 base case noise contours are provided in Figure 5-4. The 2030 65 
DNL noise contour is 49.4% larger than the 2008 base case 65 DNL noise contour, and the 
2030 base case 60 DNL noise contour is 55.6% larger than the 2008 base case 60 DNL noise 
contour. 

 
TABLE 5.11: SUMMARY OF 2030 FORECAST DNL NOISE CONTOUR SINGLE 

FAMILY AND MULTI-FAMILY UNIT COUNTS  

 
 
Note: Parcel intersect method, completed includes all parcels mitigated or eligible for mitigation. 
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5.5 AIR QUALITY 

5.5.1 AIRCRAFT EMMISSIONS 

This analysis details the data inputs used to develop the emissions inventory for use in the Long 
Term Comprehensive Plan (LTCP) at Minneapolis St. Paul International Airport (MSP) and the 
results of the analysis. The purpose of this analysis is to determine the aircraft related emissions 
for National Ambient Air Quality Standard (NAAQS) criteria pollutants at MSP for the years 2008 
and 2030. 

 
Pollutants Considered 
Air pollutants associated with emissions include major criteria pollutants. The U.S. 
Environmental Protection Agency has established National Ambient Air Quality Standards 
(NAAQS) and identified six ―criteria pollutants‖ that cause or contribute to air pollution and could 
endanger the public’s health and welfare. The NAAQS criteria pollutants and/or their precursors 
included in this study are: Carbon Monoxide (CO), Particulate Matter (PM-10, PM-2.5), Sulfur 
Dioxide (SOX), Nitrogen Dioxide (NOX), and Volatile Organic Compounds (VOCs). 
 

Operational Pollutant Sources 
Aircraft operations that potentially contribute to pollutant concentrations on the ground include 
departure taxiing, queuing, takeoff, climb-out, approach, landing and arrival taxiing.  Other 
aircraft-related emissions included in this emission inventory are aircraft ground support 
equipment (GSE) and Auxiliary Power Units (APUs) that provide power and air-conditioning to 
aircraft when the engines are not running. 
 

Aircraft Operations 
Annual landing and takeoff aircraft operational levels were determined from the 2008 Integrated 
Noise Model (INM) operations database file generated and provided by the MAC and the 
operations database file for the 2030 noise contours.  Tables 5.12 and 5.13 provide the INM 
and Emissions and Dispersion Modeling System (EDMS) fleet mix modeled and annual landing 
takeoff operations (LTOs) for 2008 and 2030, respectively.  It should be noted that EDMS total 
operations vary slightly from INM total operations due to rounding functions within the EDMS 
model. 
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TABLE 5.12: FLEET MIX AND LTO ANNUAL OPERATIONS – 2008 
 

INM Type EDMS Type 
LTO 

Annual 

F16GE Lockheed Martin F-16 Fighting Falcon 7.6 

GASEPF Cessna 172 Skyhawk 607.4 

GASEPV Cessna 182 215.3 

A109 Agusta A-109 3.5 

A300-622R Airbus A300B4-600 series 755.3 

A310-304 Airbus A310-300 series 228.0 

A319-131 Airbus A319-100 series 23,163.9 

A320-211 Airbus A320-200 series 27,343.8 

A321-232 Airbus A321-200 series 137.5 

A330-301 Airbus A330-300 series 1,890.8 

IA1125 Israel IAI-1125 Astra 168.3 

B206L Bell 206 JetRanger 6.1 

B212 Bell UH-1 Iroquois 0.5 

B222 Agusta A109 1.0 

737N17 Boeing 737-200 series 10.1 

737N9 Boeing 737-200 series 7.6 

BAC111 BAC 1-11 300/400 2.0 

BEC58P Raytheon Beech Baron 58 2,493.1 

1900D Raytheon Beech 1900-D 885.6 

717200 Boeing 717-200 series 1,106.6 

737300 Boeing 737-300 series 3,290.5 

737400 Boeing 737-400 series 123.9 

737500 Boeing 737-500 series 2,282.1 

737700 Boeing 737-700 series 2,023.7 

737800 Boeing 737-800 with winglets 6,730.0 

747100 Boeing 747-100 series 2.0 

747200 Boeing 747-200 series 126.4 

747400 Boeing 747-400 series 417.6 

757PW Boeing 757-200 series 12,597.1 

757300 Boeing 757-300 series 6,486.6 

767CF6 Boeing 767-200 series 51.1 

767300 Boeing 767-300 series 101.6 

777200 Boeing 777-200-ER 5.1 

C-130E Lockheed C-139 Hercules 1,246.3 

C17 Boeing C-17A 20.2 

C9A Boeing DC-9-10 series 1.0 

CNA172 Cessna 172 Skyhawk 31.8 

CNA206 Cessna 206 56.6 

CNA500 Cessna 501 Citation I SP 274.5 

CIT3 Cessna 500 Citation 1 618.3 
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INM Type EDMS Type 
LTO 

Annual 

CNA750 Cessna 750 Citation X 1,013.1 

CL600 Bombardier Challenger 600 668.8 

CL601 Bombardier Challenger 601 50,210.2 

CNA441 Cessna 441 Conquest II 222.4 

DHC6 DeHavilland DHC-6-300 Twin Otter 1,686.4 

DHC8 DeHavilland DHC-8-100 19.2 

DC1010 Boeing DC-10-10 series 1,103.6 

DC820 Boeing DC-8- series 50 1.5 

DC860 Boeing DC-8 series 60 1.0 

DC870 Boeing DC-8 series 70 295.3 

DC93LW Boeing DC-9-30 series 9,967.0 

DC9Q9 Boeing DC-9-30 series 28.2 

DC95HW Boeing DC-9-50 series 9,972.1 

EMB145 Embraer ERJ145-ER 6,299.6 

F-18 Boeing F/A-18 Hornet 4.5 

727EM1 Boeing 727-100 series 1.0 

727EM2 Boeing 727-200 series 840.2 

GII Gulfstream II 380.7 

GIIB Gulfstream II-B 56.6 

GIV Gulfstream IV-SP 388.2 

GV Gulfstream G500 13,286.0 

HS748A Hawker HS748-2 29.8 

KC-135 Boeing KC-135 Stratotanker 9.1 

L1011 Lockheed L-1011 Tristar 12.1 

LEAR25 Bombardier Learjet 25 1,131.8 

LEAR35 Bombardier Learjet 36 1,791.5 

MD11GE Boeing MD-11 208.8 

MD81 Boeing MD-81 6,003.3 

MD9025 Boeing MD-90 132.5 

MU3001 Mitsubishi MU-300 Diamond 1,660.1 

PA31 Piper PA-31 Navajo 137.5 

PA28 Piper PA-28 Cherokee series 7.1 

S70 Sikorsky UH-60 Black Hawk 1.0 

SD330 Shorts 330-200 series 27.8 

SF340 Saab 340-B 21,222.3 

T1 Rockwell T-2 Buckeye 19.2 

T34 Raytheon Beech Bonanza 36 1.0 

U21 Raytheon King Air 90 10.6 

Grand Total   224,371.4 

Source: MAC INM Input files for 2008 DNL contour; HNTB Analysis, 2009. 
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TABLE 5.13: FLEET MIX AND LTO ANNUAL OPERATIONS – 2030 
 

INM Type EDMS Type LTO Annual 

GASEPF Cessna 172 Skyhawk 413.8 

GASEPV Cessna 182  109.7 

A109 Agusta A-109 9.3 

A300-622R Airbus A300B4-600 series  1,073.7 

A310-304 Airbus A310-300 series 95.3 

A319-131 Airbus A319-100 series 16,800.0 

A320-211 Airbus A320-200 series 27,240.2 

A320-232 Airbus A320-200 series 10,474.4 

A321-232 Airbus A321-200 series 8,319.1 

A330-301 Airbus A330-300 series 1,409.3 

A330-343 Airbus A330-300 series 1,786.2 

IA1125 Israel IAI-1125 Astra 174.7 

B206L Bell 206 JetRanger 11.6 

BEC58P Raytheon Beech Baron 58 3,513.6 

1900D Raytheon Beech 1900-D 1,055.6 

737QN Beoing 737-200 series 26,543.6 

737300 Boeing 737-300 series 5.4 

737400 Boeing 737-400 series 1,275.7 

737700 Boeing 737-700 series 123.3 

737800 Boeing 737-800 with winglets 47,566.7 

747400 Boeing 747-400 series 397.2 

757RR Boeing 757-200 series 1,836.6 

757300 Boeing 757-300 series 6.4 

767CF6 Boeing 767-200 series 2,718.5 

767300 Boeing 767-300 series 3,020.1 

777200 Boeing 777-200-ER 1,617.7 

777300 Boeing 777-300 series 1,178.9 

C-130E Lockheed C-139 Hercules 952.2 

C130 Lockheed C-139 Hercules 22.5 

C17 Boeing C-17A 15.0 

C5A Lockheed C-5 Galaxy 3.8 

CNA172 Cessna 172 Skyhawk 26.7 

CNA208 Cessna 208 Caravan 449.3 

CNA55B Cessna 550 Citation II 213.9 

CNA500 Cessna 500 Citation 1  542.1 

CIT3 Cessna 500 Citation 1  1,581.7 

CNA750 Cessna 750 Citation X 1,229.2 

CL600 Bombardier Challenger 600 838.6 

CL601 Bombardier Challenger 601 49,481.4 

CNA441 Cessna 441 Conquest II 161.1 
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INM Type EDMS Type LTO Annual 

DHC6 DeHavilland DHC-6-300 Twin Otter 795.2 

DHC8 DeHavilland DHC-8-100 149.6 

DHC830 DeHavilland DHC-8-300 26,998.8 

DC1010 Boeing DC-10-10 series 122.3 

DO328 Donier 328-100 series 21.9 

ECLIPSE500 Piper PA-42 Cheyenne Series 99.9 

EMB145 Embraer ERJ145-ER 6,085.2 

F10062 Fokker F100 188.2 

F16GE 
Lockheed Martin F-16 Fighting 
Falcon 6.0 

F-18 Boeing F/A-18 Hornet 5.3 

FAL20 Dassault Falcon 20-D 445.1 

GII Gulfstream II 205.8 

GIIB Gulfstream II-B 27.9 

GIV Gulfstream IV-SP 1,553.7 

GV Gulfstream G500  53,806.2 

H500D Hughes 500D 2.3 

HS748A Hawker HS748-2 36.5 

KC-135 Boeing KC-135 Stratotanker 5.3 

LEAR25 Bombardier Learjet 25 1,309.0 

LEAR35 Bombardier Learjet 36 1,840.6 

MD11GE Boeing MD-11 194.1 

MD81 Boeing MD-81 22.9 

MD9025 Boeing MD-90 5,660.3 

MU3001 Mitsubishi MU-300 Diamond 1,400.1 

PA31 Piper PA-31 Navajo 68.9 

S70 Sikorsky UH-60 Black Hawk 2.3 

T1 Rockwell T-2 Buckeye 10.5 

T34 Raytheon Beech Bonanza 36  0.8 

T-38A T-38 Talon 14.3 

U21 Raytheon King Air 90  6.8 

Grand Total   315,379.3 

Source: HNTB Analysis, 2009. 
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Table 5.14 identifies the taxi times used in the EDMS model for each year. 

 
TABLE 5.14: TAXI TIMES (MINUTES) 

 

Year Taxi-out Taxi-in 

2008 19.2 8.2 

2030 18.1 10.7 

Source: ASPM Data extracted 11/4/2009, HNTB Analysis, 
2005. 

The following assumptions were made in development of the inventory: 

 Default ground support equipment (GSE) and times for equipment assigned by EDMS 
were used for individual aircraft types. 

 Default auxiliary power unit (APU) values were used (EDMS uses 13 minutes of APU for 
arrival and departure, a total of 26 minutes). 

 
Version 5.1.1 of EDMS (the lastest version) was used to determine aircraft-related emissions. 

 
Results 
Tables 5.15 and 5.16 provide the air pollutant emissions in tons per year from aircraft, GSE, 
and APU operations in 2008 and 2030, respectively.  It should be noted that the 2030 GSE 
pollutants are much lower than 2008 due to EDMS technology assumptions for 2030 GSE. The 
EDMS model assumes that emission factors (EF) for equipment such as gasoline baggage 
tractors will be significantly reduced by the year 2030.  An example the CO EF for a baggage 
tractor in 2008 is 125.6 (grams/hp/hr) and in 2030 CO EF is reduced to 14.0 (grams/hp/hr).  
These reductions provide a significant decrease in the amount of pollutants created from GSE. 

 
TABLE 5.15: 2008 EMISSIONS INVENTORY (TONS/YEAR) 

 

 Pollutant 

Category  CO  VOC  NOx  SOx 
 PM-
10 

 PM-
2.5 

Aircraft 2,210.42 369.82 2,112.56 233.22 34.23 34.23 

GSE 2,265.40 79.01 267.33 7.27 8.03 7.71 

APUs 99.18 4.83 66.52 8.72 8.00 8.00 

Grand Total 4,574.99 453.66 2,446.41 249.20 50.25 49.94 

Source: HNTB Analysis, 2009. 
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TABLE 5.16: 2030 EMISSIONS INVENTORY (TONS/YEAR) 
 

 Pollutant 

Category  CO  VOC  NOx  SOx 
 PM-
10 

 PM-
2.5 

Aircraft 3,161.21 441.15 3,260.18 351.11 48.58 48.58 

GSE 416.08 17.00 37.91 4.35 2.59 2.41 

APUs 108.72 5.68 104.67 13.07 10.64 10.64 

Grand Total 3,686.01 463.83 3,402.77 368.54 61.82 61.64 

Source: HNTB Analysis, 2009. 

 

5.5.2 ROADWAY AND PARKING EMISSIONS – MSP 2008 AND 2030 

Roadway and parking emissions are estimated for existing (2008) vehicle volumes and 
projected 2030 volumes, assuming development occurs as described in this Long Term 
Comprehensive Plan.  
 
Because the Twin Cities Metropolitan Region is a designated maintenance area for carbon 
monoxide (CO), the primary pollutant of concern from vehicular traffic is CO.  The Minnesota 
Pollution Control Agency generated CO emission factors from the U.S. Environmental 
Protection Agency data. However, for this assessment, all criteria pollutants addressed by the 
EDMS model have also been evaluated.  
 
Default CO emission rates used in the EDMS model were compared with those used by the 
Minnesota Pollution Control Agency and the Metropolitan Council and found to inadequately 
represent regional CO emissions.  Some reasons for these differences are:  the default EDMS 
evaluation month is July while the Minnesota evaluation month is January, when assumed 
minimum and maximum temperatures are more than 30 degrees lower; the Reid Vapor 
Pressure assumed in Minnesota is almost 70% higher than the EDMS default value; the EDMS 
model uses a national default average vehicle mix, while a vehicle mix unique to the Twin Cities 
Metropolitan Area is used by the Metropolitan Council. The EDMS default Mobile 6.2 input files 
do include, however, various fuel-related factors that are not assumed in the Minnesota model 
since these do not affect CO emissions.  Pollutant emission rate predictions for 2008 and 2030 
were therefore generated using the Mobile 6.2 emissions model with merged Minnesota and 
EDMS inputs rather than using the EDMS model directly. In this way, the model reflects regional 
vehicle registration and age data for the Twin Cities Metropolitan Area and Minnesota 
temperature and fuel-related parameters, along with fuel-related assumptions in the EDMS 
model for calculating non-CO emission rates.  A range of predicted speeds from 2.5 mph to 65 
mph was used in this evaluation for predictions in parking ramps, arterial/collector roads and 
freeways.  

 
Roadway Emissions 
Roadway emissions are based upon traffic forecasts provided by the Metropolitan Council, for 
public roadways on and surrounding MSP. Traffic estimates on these roadways associated with 
the Lindbergh Terminal and the Humphrey Terminal parking ramps were generated for 2009 
and for 2030 without the MSP 2030 improvements. The increase in background traffic between 
these two years was small; it is therefore reasonable to assume that 2009 volumes can be used 
for 2008.  The 2030 public roadway volumes were adjusted upwards to account for the MSP 
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2030 plan using the Average Daily Traffic volume growth on Glumack Drive projected in Section 
3.6. This growth factor, based on Table 3.3, is 1.366.  
 
The allocation of traffic on Lindbergh Terminal roadways developed in the MSP 2015 Terminal 
Expansion Environmental Assessment was assumed in this study but with volumes adjusted 
upward using the growth factor noted above.  Limited growth was assumed on the airport road 
servicing the air cargo area.  
 
An estimate of criteria pollutant emissions on major roadways around the perimeter of MSP and 
within the airport was made for each roadway segment for which traffic volumes were available.   
 
Emissions were based upon daily travel volumes, average travel speed, and emission factors.  
As noted above, emission factors were generated with the Mobile 6.2 model for the Twin Cities 
Metropolitan Area.  Annual traffic volumes were estimated from daily traffic, assuming traffic 
occurs 365 days per year.  Summaries of roadway emissions for 2008 and 2030 are presented 
below in Table 5.17 and Table 5.18, respectively.  
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Parking Emissions 
Parking emissions are estimated from the major parking facilities on the airport that are shown 
in Table 5.19.  No parking was assumed for the Econo-Lot and the Delta F Ramp.  

 
TABLE 5.19: MAJOR MSP PARKING FACILITIES ANALYZED 

 

Parking Area 
2008 

Parking Spaces 
2030 

Parking Spaces 

Lindbergh Ramp  14,400 24,500 

Humphrey Ramp 9,200 15,100 

Delta B Ramp 1,700 1,700 

Delta C South Lot 2,300 2,300 

Delta C North Lot 1,500 1,500 

Total Spaces 29,100 45,100 

 
Emissions are not related directly to the number of parking spaces, but are related to the 
vehicular activity within each parking area, the average travel speed of vehicles on access 
roads to and from the ramp and within the ramp, and the average idling time within the ramp.  
Detailed activity in the Lindbergh Terminal and Humphrey Terminal ramps was developed for 
the MSP 2015 Terminal Expansion Environmental Assessment and has been assumed in this 
study.  This activity (hourly inbound and outbound vehicle volumes by time of day and day of 
week) has not changed and is therefore still relevant for this analysis.   
 
Assumed travel distance on ramp access roads and within the ramp, average travel speed and 
vehicle activity per 24-hour day are shown in Table 5.20.  Travel distance includes the ramp 
access road that is separated from the terminal roadway.  A speed of 35 mph is assumed along 
these roadways at the Terminal 1 and Terminal 2 ramps with a ramp speed of 5 mph.  Delta’s 
(formerly Northwest’s) parking demand was reduced to account for an expected reduction in 
work force at MSP although use of these spaces remains uncertain. 
 

TABLE 5.20: PARKING FACILITY PARAMETERS ASSUMED FOR THE EMISSIONS 
ANALYSIS 

 

 
Note: From EA-2015 Terminal Expansion Project, August 2005. 

 

Parking   Speed    
Facility (ft) (mph) Weekday Weekend 

Lindbergh 680
0 

35/5 0.98
8 

0.69
7 Humphrey 450

0 

35/5 0.72
7 

0.53
1 Delta B 

Ramp 

40
0 

1
0 

2.5
5 

0.63
8 Delta C South 80

0 

1
0 

1.65
6 

0.41
4 Delta C North 70

0 

1
0 

1.78
7 

0.44
7 

Veh/space Travel 
Distan
ce  
















