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Appendix P. Terminal Capacity Analysis 
 

 

 

 

 

Introduction 

In response to the comments received the FAA has determined that, an analysis of additional 

commercial aircraft operations and enplanements, for disclosure purposes only, might be 

informative for decision-makers.  Some commenters expressed concern that the amendment to the 

Airport’s FAR Part 139 operating certificate would allow unlimited commercial service operations.  

This concern is not justified as there are a number of constraints to the expansion of commercial 

service beyond that proposed by the airlines and presented in the Draft and Final EA.  The primary 

constraint is that the size of the proposed modular terminal building would not be able to 

accommodate unlimited commercial service operations.  Furthermore, another environmental 

review would be required prior to the following: introduction of service at Paine Field by another 

airline, introduction of another aircraft model at Paine Field by either Horizon Air or Allegiant Air, 

or either the expansion of the proposed terminal building or construction of a new terminal 

building.  Appendix P discloses the environmental effects that might arise if the proposed new 

modular passenger terminal was operated at enplanement capacity1 where no additional 

environmental analysis would be required.  Neither the FAA nor the Airport Sponsor believes these 

are reasonably foreseeable operational or enplanement forecasts for the reasons described in this 

Appendix. 

 

In Appendix K, Hirsh Report, presents the evaluation of the maximum capacity of the proposed 
terminal.  This Appendix uses the maximum capacity for purposes of disclosing the 
environmental consequences of these maximum capacity activity levels as contrasted to those 
activity levels which are reasonably foreseeable (as disclosed in Chapter D of the EA).  CEQ 
regulations implementing the NEPA require that EAs and EISs address impacts that are 
"reasonably foreseeable".  FAA Order 5050.4B Paragraph 9q defines reasonably foreseeable as: 

 
An action on or off-airport that a proponent would likely complete and that has been developed with 
enough specificity to provide meaningful information to a decision maker and the interested public.  

 
These three environmental disciplines are dependent on the level of activity, versus the 
development profile or footprint of the proposed project.  As this Appendix shows, the effects 

                                                           
1 Enplanement capacity is defined as the capacity of the terminal building measured by annual passengers, whereas Airport 
capacity is typically measured by annual aircraft operations. 
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of the higher activity are slightly larger than that presented in Chapter D, Environmental 
Consequences.  Aircraft and surface traffic emissions would be greater with the higher activity 
levels, due to the increase in vehicle miles traveled with greater passengers (using the 
conservative assumption that all of the passengers were new air travelers versus passengers 
diverted from using either Sea-Tac or Bellingham or diverted from driving to Portland or 
Spokane).  However, although there would be a slight increase in aircraft noise, as measured by 
65 DNL, it would still not encompasses any noise sensitive uses at the higher activity level.  Peak 
hour surface traffic, the metric used in evaluating project effects, would be the same as presented 
in Chapter D, Environmental Consequences.  However, since mitigation fees are required at the local 
level for traffic increases, if traffic impact fees were collected for the higher activity level, a slight 
increase in these fees would be required over that reflected in Chapter D, Environmental 
Consequences due to the higher activity level.  Finally, an increase in vehicle parking spaces at the 
Airport would be required.  However, due to existing pavement already on the airport property, 
the restriping of this pavement to accommodate more parking would not require another 
environmental, nor would any private development of parking off-site.   
 
 
 

 

Activity Levels Considered 

This section identifies the different activity levels that were considered before preparing the 
maximum terminal capacity analysis, a summary of the selected activity used, and the 
methodologies used to evaluate environmental conditions within the activity levels. 

 

Range of Activity Projections for Paine Field 
 
In response to comments received on the Draft EA, further review was conducted of various 
estimates and forecasts of commercial activity at Paine Field.  The 2002 Airport Master Plan 
considered a wide range of forecast scenarios.  These scenarios were the National Service Low 
Scenario, the National Service High Scenario, the Regional Service Low Scenario and the 
Regional Service High Scenario.  The “National” scenarios considered commercial service at 
Paine Field with flights to nationwide destinations while the “Regional” scenarios considered 
commercial service at Paine Field with flights to more regional destinations.  The Regional 
Service Low Scenario forecast was considered the most reasonable forecast and was approved 
by FAA and Snohomish County during the master planning process.  This scenario projected 
that passengers will only be captured from a service area within a 30-minute drive time of Paine 
Field.  For the most part, regional service is defined as providing service only to destinations 
within 500 miles (e.g. Portland, Butte, Spokane, Pasco, Boise, and Sun Valley), on aircraft seating 
less than 60 passengers (e.g. DHC8-200/300, EMB-120, etc.).  This is consistent with the 
regional service type of aircraft and destinations then operating at Sea-Tac.  This Regional 
Service Low Scenario estimated 126,425 passengers in 2006 increasing to 144,630 by 2016 
(based on 10,861 annual air carrier operations).   
 
Due to industry changes since the 2002 Airport Master Plan was prepared and due to the level 
of specificity included in the airline’s proposals (Appendix A), the FAA requested an updated 
forecast to be used for this analysis (Appendix G).   
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The Hirsh Report in Appendix K of the Draft and Final EA includes  the maximum terminal 
capacity forecast scenario..  The Report concludes that the proposed new terminal would have a 
terminal capacity range of approximately 294,000 – 401,600 enplanements per year.  This is 
based on the maximum utilization of the “gates” or aircraft loading positions and a load factor 
between 80-85% per operation.  Based on the type of aircraft the airlines are proposing to 
operate and the seating capacity of those aircraft, this translates to approximately 8,760 
commercial service operations by the year 2018.   

 

 Hirsh Maximum Terminal Capacity:  This evaluation identified, based on the design of the 
proposed modular terminal, the maximum theoretical level of activity that could be 
accommodated on an annual basis. 

 
For the purposes of this Appendix, the highest enplanement and operations numbers (the Hirsh 
Maximum Terminal Capacity) were used for analysis of environmental impacts.  Table 1 
summarizes these activity levels, which include the comparison forecasts used in the Final EA as 
the basis of the project evaluation.  If the proposed air service is successful and grows to reach 
the theoretical maximum capacity of the terminal, an additional 420 annual commercial service 
operations could occur. This equates to less than 2 operations per day (or 5% more operations) 
above what was evaluated in Chapters A, Alternatives through D, Environmental Consequences 
(shown in Table 1 as “Environmental Assessment With Project”).  In terms of enplaned 
passengers the theoretical maximum terminal capacity could produce a range of 13,800-163,400 
enplanements over what was assessed in Final EA.   
 
The sizing of the proposed terminal reflected in the proposed actions was completed based on 
the uncertainty regarding the success initial air service at an airport.  In the event that there is a 
need for a new passenger terminal, this need will be further examined and the development 
would be subject to the requirements of NEPA and SEPA (i.e. it would require additional 
environmental analysis beyond the scope of this EA).  Snohomish County planned the size of 
the proposed modular terminal to adequately accommodate a peak hour level of operations 
based on information provided by the airlines and included in Appendix A (one MD83 and one 
Q400 departure within one hour).  In this case, the peak hour (normally a vehicle traffic term) 
assumes that both aircraft gates would be occupied with one 75 seat aircraft and one 150 seat 
aircraft and that all passengers enplaning or deplaning from those aircraft would arrive and/or 
depart from Paine Field within that one hour. 
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Table 1 
COMPARISON OF 2016 FORECASTS 

Snohomish County Airport Environmental Assessment 
 

2018 

  Total 
Annual 
Aircraft 

Operations 

Commercial 
Service 

Enplanements 

Commercial 
Service Operations 

Environmental Assessment No Action 0 0 113,787 
Environmental Assessment With Project 238,200 8,340 122,127 
    
Airport Master Plan/Regional Service Low 144,630 10,861 334,204 
    
Hirsh Maximum Terminal Capacity 401,600 8,760 122,547 
    

 

 
In reviewing these forecasts, the FAA determined that the forecasts noted in the EA are 
reasonably foreseeable.  The conditions outlined in the other forecast scenarios are speculative 
for the following reasons: 
 

 Once commercial service begins, if it is successful, increases in daily and annual 
operations over time might be realized.  However, the magnitude of those increases and 
the associated timing are not possible to predict. 

 Some commenters speculated that additional carriers might choose to begin service at 
Paine Field in addition to Horizon Air and Allegiant Air.  That might occur, but is 
dependent on a new carrier coming forward.  Predictions of environmental effect would 
vary based on the aircraft mix that would be operated by the new carrier.  The amount of 
noise and emissions vary substantially whether the aircraft is a large commercial jet (and 
can vary substantially among the models of commercial jets) or if the aircraft are 
turboprops.  Thus, without knowing a specific carrier, it would be speculative to estimate 
environmental effects of an additional unknown carrier. 
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Summary of Terminal Maximum Capacity and Peak Hour 
 
For the terminal capacity evaluation and peak hour analysis, several key points based on the 
Hirsch Report were used for the analysis contained in this appendix.  These key points about the 
estimate of terminal capacity evaluation prepared by Hirsh Associates include: 
 

 The proposed terminal is designed to accommodate a peak hour level of operations – 
one 75 seat aircraft and one 150 seat aircraft (two arrivals and two departures or 4 
operations), or a total of 225 seats per peak hour; 

 Average departures per gate (turns) per day: 4-6.  Assuming 6 turns, 1,350 seats per day 
are available (1,350 passengers arriving and 1,350 passengers departing); 

 Accounting for load factors, weekends, and flight cancellations, a maximum 401,600 
enplanements is estimated; 

 This capacity would translate to 1,231 daily surface vehicle trips on roadways off the 
airport; 

 While it is typical for terminal planning purposes to assume a 350 day year to account for 
cancellations and typically reduced weekend service, this Appendix evaluates impacts 
based on a 365 day year for both airlines.  An estimated 8,760 annual operations would 
occur based on the Hirsh Report and the 365 day year assumption. 

 
For purposes of this evaluation, the maximum capacity of the proposed modular terminal was 
considered relative to the year 2018. The year 2018 was used to be consistent with the analysis 
years within the EA. 

 

Methodology to Assess Environmental Conditions 
 
The methodology used to assess the environmental effects of the terminal capacity consisted 
largely of the same methods used in Chapter D in the EA with the exception of that for this 
appendix, only those environmental conditions that would be affected by a higher level of 
activity are described: 
 

 Aircraft Noise and Land Use Compatibility:  The annual maximum level of activity 
described previously was divided by 365 to identify an average daily level of activity, as 
required in evaluating aircraft noise exposure.  That level of activity (8,760 annual 
operations associated with the project) represents 24 daily average operations.  It is 
assumed that the fleet mix (aircraft types) would remain the same as the fleet mix 
modeled in the body of the document, with no new aircraft types occurring. The fleet 
mix is shown in Table 2.  It is also assumed that two percent of all commercial service 
operations would occur during the nighttime hours (10 p.m. to 7 a.m.) and that two of 
the Horizon Q400 departures would occur before 7 a.m. and that one of the Horizon 
Q400 arrivals would occur after 10 p.m. This information was then put into the FAA’s 
Integrated Noise Model (INM) Version 7.0a, to produce aircraft noise exposure 
contours.  Flight tracks are the same as shown in Figure C6 in the Draft and Final EA. 

 Surface Transportation:  The evaluation of surface traffic conditions focuses on 
conditions during the peak hour.  Thus, the assumptions of the surface traffic evaluation 
in the EA note the terminal capacity when considering conditions on the area roadway 
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network (the level of service evaluation).  The maximum terminal capacity evaluation 
was then used to assess conditions on a macro level, or the change in vehicle miles 
traveled.  Also, consideration has been given to the vehicle parking impacts of the 
terminal operating at maximum capacity in accordance with FAA guidelines. 

 Air Quality: Using the anticipated aircraft operations and fleet mix, the FAA’s Emissions 
Dispersion Modeling System (EDMS) was used to evaluate the aircraft-related emissions.  
Changes in passenger vehicle miles traveled were also put into EDMS to identify the 
project-related surface transportation (ground access vehicles) emissions.  The same 
version of EDMS used in the EA was also used for the modeling of this scenario. 
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Table 2 
2018 TERMINAL CAPACITY ANALYSIS FLEET MIX TABLE 

Snohomish County Airport Environmental Assessment 
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Terminal Capacity Environmental Conditions 

This section discusses the environmental effects of the maximum terminal capacity using the 
proposed terminal at Paine Field. 

  

Noise and Compatible Land Use 
 
As shown previously, Table 2 presents the fleet mix and annual operations for 2018 based on 
the theoretical maximum capacity of the proposed terminal building.  Figure 1 shows the DNL 
noise contours associated with those future operations.  The 65 DNL and greater noise contour, 
which is the threshold contour recommended by FAA for determining land use compatibility, 
does not encompass any noise sensitive uses. No residences, schools, noise sensitive parks, 
nursing homes, libraries, etc. would be located within the 65 DNL or greater noise level contour. 
The contour would encompass approximately 53 acres more of compatible lands than the 2018 
Preferred Alternative 65 DNL noise contour contained in Chapter D (Figure D6, page D.29).  
The generalized flight tracks used to generate the noise contours in this report are shown in 
Figure C6 on Page C.18 of the Draft and Final EA.  
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Surface Transportation 
 
The evaluation of surface traffic conditions focuses on conditions during the peak hour. Again, 
the peak hour in the Draft and Final EA, and in this maximum Terminal Capacity Analysis, 
assumes that both aircraft gates would be occupied with one 75 seat aircraft and one 150 seat 
aircraft and that all passengers enplaning or deplaning from those aircraft would arrive and/or 
depart the Airport within that one hour.  The analysis in Chapter D required use of the peak 
hour surface traffic condition, which is the same peak hour traffic level as would occur with the 
maximum terminal capacity scenario.  Thus, no additional analysis of the peak hour was 
conducted for this Appendix. 
 
While the peak hour activity would not differ between the two scenarios, the total number of 
vehicle trips or vehicle miles traveled (VMT) would be greater in the maximum Terminal 
Capacity Analysis scenario due to the higher number of annual enplanements.  A revised Vehicle 
Miles Traveled Report based on the maximum terminal capacity level of enplanements (401,600) 
in 2018 is included as Attachment 1 of this maximum Terminal Capacity Analysis.  Also, the 
traffic impact mitigation fees (page D.36 of the EA) would be greater with the terminal capacity 
scenario. 
 
Based on passenger and employee related travel, the total daily trips results in 1,231 new daily 
off-site trips. The Snohomish County traffic impact mitigation fees are $227 per new 
commercial daily trip, which would result in traffic impact mitigation fees of $279,437 (up from 
$206,161.40 reported in Chapter D).  The WSDOT traffic mitigation fees are $36 per new daily 
trip, would result in WSDOT traffic mitigation fees of $44,316 (up from $32,695.20 in the 
Chapter D). The City of Mukilteo traffic impact mitigation fees would be $94,406.25, which 
would not change with the higher total activity since these fees are based on a PM peak-hour 
trip. The total traffic impact mitigation fees for the project, based on the Terminal Capacity 
Analysis level trip generation calculations, would be $418,159.25 (up from $333,262.85 in the 
Draft and Final EA).   
 
The last element of the evaluation of surface traffic in this Terminal Capacity Analysis was 
consideration of the higher level of activity and its effects on vehicle parking.  FAA “rule-of-
thumb” guidance for vehicle parking (FAA Advisory Circular 150/5360-13) indicates that 
between 1 space per 500 and 1 space per 700 enplanements is normally needed.  For the 
maximum terminal capacity scenario, a total of between 573 and 803 parking spaces would be 
necessary to accommodate the 401,600 enplaned passengers.  The Airport currently has 364 
available parking spaces so under this maximum terminal capacity scenario, additional vehicle 
parking would need to be constructed.  However, in accordance with County policy to not 
encourage additional passenger service, this parking would only be constructed as demand 
materializes.  The additional parking would likely be constructed north and west of the proposed 
modular terminal building as identified on the approved Airport Layout Plan on currently paved 
aircraft parking apron.  This area is already paved and would just need to be restriped to be used 
for parking and therefore would not need additional environmental review.  The paving of these 
areas was considered in the Airport’s Master Drainage Plan and all storm water detention and 
retention facilities have been sized accordingly.  Additionally, any private, off-airport parking is 
not a federal action and would not need to undergo a NEPA process. 
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Air Quality 
 
Table 3 presents a summary of the changes in criteria pollutant emissions that would occur with 
operations at the maximum terminal capacity level and compares the analysis in Chapter D with 
the evaluation of the estimated terminal capacity.  The additional aircraft operations and 
passenger vehicles on area roadways, relative to the forecast presented in Chapter D, would 
result in higher levels of criteria pollutants.  Project-related emissions (the emissions that would 
occur above that associated with the No Action) for CO could reach 108 tons per year and for 
NOx at nearly 28 tons.  The VOC emissions could reach nearly 9 tons, SOx nearly 4 tons, and 
PM emissions less than 1 ton each of PM10 and PM2.5. 
 
Table 3 
TERMINAL CAPACITY ANALYSIS EMISSIONS 2018 

Snohomish County Airport Environmental Assessment 
 

 

 Project Related  Emissions (tons/year) 
Pollutant Aircraft GSE GAV Total 

CO   32.78  11.82 63.60 108.20 
NOx 21.66 1.50 4.16 27.32 
VOC. 5.07 0.43 3.25 8.75 
SOx. 3.62 0.05 0.07 3.74 
PM10. 0.34  0.07  0.23 0.64 
PM2.5. 0.34  0.07  0.11 0.52 
     

Source: EDMS 5.1.3 August 2012 

 
Of the project-related emissions, the greatest increase in emissions for the Terminal Capacity 
Scenario would be associated with the passenger vehicles on area roadways (over 63 tons of the 
total 108.2 tons of CO project-related increase).  For NOx and SOx, the greatest project-related 
increases associated with the Terminal Capacity scenario would be associated with aircraft 
departures. 
 
As noted in Chapter D of the EA, a de minimis threshold of 100 tons of project-related CO is 
used to determine if a conformity determination is required for a federal action in the Puget 
Sound Region.  However, the requirements under General Conformity only apply to direct 
project-related emissions and reasonably foreseeable indirect project-related emissions (40 CFR 
93.152).  As noted earlier in this appendix, the Terminal Capacity Scenario is not reasonably 
foreseeable and thus, the application of the de minimis threshold to this scenario relative to 
General Conformity under the Clean Air Act is not applicable.    
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Terminal Capacity Analysis Summary 

 
This analysis was prepared for disclosure purposes to show the effects of the maximum capacity 
of the proposed modular terminal relative to aircraft noise, surface traffic, and air quality.  These 
three environmental disciplines are dependent on the level of activity, versus the development 
profile or footprint of the proposed project.  As this Appendix shows, the effects of the higher 
activity are slightly larger than that presented in Chapter D.  Aircraft and surface traffic 
emissions would be greater with the higher activity levels, due to the increase in vehicle miles 
traveled with greater passengers (using the conservative assumption that all of the passengers 
were new air travelers versus passengers diverted from using either Sea-Tac or Bellingham or 
diverted from driving to Portland or Spokane).  However, although there would be a slight 
increase in aircraft noise, as measured by 65 DNL, it would still not encompasses any noise 
sensitive uses at the higher activity level.  Peak hour surface traffic, the metric used in evaluating 
project effects, would be the same as presented in Chapter D.  However, since mitigation fees 
are required at the local level for traffic increases, if traffic impact fees were collected for the 
higher activity level, a slight increase in these fees would be required over that reflected in 
Chapter D due to the higher activity level.  Finally, an increase in vehicle parking spaces at the 
Airport would be required.  However, due to existing pavement already on the airport property, 
the restriping of this pavement to accommodate more parking would not require another 
environmental, nor would any private development of parking off-site.   
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Attachment 1 – Vehicle Miles Traveled (VMT) Analysis 
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