
Qualcomm Stadium Redevelopment 
Response to Technical Questions 

 

SANDAG has reviewed the concerns emailed on September 6, 2017 and has prepared this 

document to respond to each concern. Additionally, based on these concerns, SANDAG has 

reviewed the ABM model inputs and procedures to ensure the model run properly reflects the 

development on the site. SANDAG made several changes to the inputs of the ABM model to 

better reflect the condition at the site.  

 

SANDAG modeling staff made the following adjustments to the ABM inputs and networks to 

account for the unique characteristics of the development: 

1. Work location choice pre-process was run to update the development site. 

2. Active Transportation networks were updated within the site to reflect proposed 

development walk and bike connectivity to transit stops and surrounding community. 

Transit access walk times were reviewed for both MGRA zones. MGRA zone connectors 

for walk access were adjusted accordingly. 

3. Density parameters were adjusted to reflect the proposed density and diversity of land 

uses at the development site. 

It should be noted that the model runs are for an average weekday and non-event conditions.  

 

ABM Modeling Background  

The SANDAG Activity-Based Model (ABM) was developed using the 2006 San Diego regional 

travel behavior survey that reflects revealed travel patterns in our region. The model was 

calibrated/validated against 2012 base year observed traffic and transit ridership counts, observed 

regional VMT, as well as Census/ACS data.  The development of SANDAG ABM follows 

standard travel demand modeling procedures.  The ABM is a chain of modules that represent 

travel choices made by each individual traveler, including but not limited to: 

• Trip/tour trip generation 

• Trip/tour destination choice 

• Trip/tour mode choice 

• Trip/tour time of day choice 

SANDAG transitioned from a 4-step transportation model to an ABM for several reasons.  

• Increased sensitivity to forecasted variables such as socio-demographic characteristics 

and the built environment 

o The 4-step model primarily used acre-based trip rates by land use code and 

dwelling unit type which are ineffective at reflecting the makeup of a mixed-use 

building or variations in household sizes throughout the region. The ABM uses 

inputs of population and employment which reflect these characteristics better. 

• Richer analysis of environmental justice and social equity 

• More intuitive modeling approach 



o Activities are generated for each person and then tours and trips are created to link 

the activities. This allows for greater schedule and choice consistency of 

▪ Trip mode choices within an overall tour mode choice  

▪ Time consistency of trips made during a tour 

o More decisions made at the micro analysis zone (MAZ or MGRA) level rather 

than the traffic assignment zone (TAZ) level. 

o Decisions made at a disaggregated time period (1/2 hour) rather than broader time 

periods (3-hr peak) 

 

The federal government has put out an ABM Primer to assist in the education of how ABM 

models work and their benefits. Please see http://www.trb.org/main/blurbs/170963.aspx for more 

information 

 

  

 

Proponents Concern #1 – ITE Trip Generation Rates  

Associated file “Trip Gen_Sep 2017.xlsx” 
 
“The nationally recognized Institute of Transportation Engineers (ITE) independent benchmark -with 
agreed upon land use inputs- indicate the model over-represents traffic by 55% (102k vs 66k loaded 
trips).” 

 

ITE vehicle trip generation rates can be used to check the reasonableness of a forecast model 

result, but it should be remembered that these are generic rates that do not take into account any 

details other than the size of the development. Trip generation rates in general should be 

considered as rough approximations as the rates do not necessarily reflect the local conditions of 

the site. If this same development was proposed for Borrego Springs, the ITE trip generation 

rates would produce the same number of vehicle trips as the Mission Valley site.  

An item of concern for SANDAG is on whether ITE logarithmic rates should be applied to the 

entire site, to clusters, individual blocks, or individual buildings. Each level of disaggregation 

supplies a different ADT with the most disaggregated application of the rates creating the highest 

vehicle trip ADTs. The logarithmic rate method may already be accounting for some of the static 

mixed-use benefits and transit usage for larger activity sites. When reviewing the office trip 

generation shown in Figure 1 for the 8th edition Trip Generation Manual, only two data points are 

shown for sites greater than 750k square feet. Those 2 sites vary greatly in ADT from roughly 

4,500 ADT to 14,000 ADT. No details are given to understand whether these two sites are 

reasonable comparisons. The amount of trip end variation for larger developments and lack of 

large development sites for analysis is concerning and degrades any confidence in calculating a 

single representative vehicle trip number to use as a comparison to the model results. 

Additionally, there is no indication of whether these larger sites in the ITE rates have transit 

access or large internal capture rates. Applying the standard deductions to these sites may 

underestimate the amount of vehicle trips.  

http://www.trb.org/main/blurbs/170963.aspx


Figure 1: ITE Trip Generation Manuel 8th Edition – General Office Building 

 



An article1 an ITE member posted to LinkedIn (Meth, 2016) further supports the supposition that 

care must be given when applying logarithmic rates beyond reasonable ranges. 

To its credit, the ITE Trip Generation Manual does not purport to be anything other than an 

accumulation of data samples and equations.  The ITE Trip Generation Handbook further warns 

practitioners of the importance of understanding where data is limited, and of the need to collect 

local data to supplement data in the manual. 

 

Knowing this, it is incumbent on practitioners to thoroughly review and understand the data 

adequacy and fit for trip generation before using it for studies.  It is necessary to review trip 

generation from every angle, and make the best judgement, given all the facts.  Where equations 

are used, there are ranges where the results become unrealistic, as in for extremely small or 

extremely large sites.  In these instances, the practitioner may need to not use the equation, but 

rather use the average rate.  Where trip generation can be calculated a number of ways, the 

practitioner should look at the full range of results and make an appropriately conservative 

determination of which to use.  One should always compare the size of what they are looking at 

versus the data from the ITE Trip Generation Manual. 

 

In comparison, SANDAG staff used the land use sizes agreed upon for the site and grouped the 

office and commercial developments into five clusters, Figure 2Figure 2: Site Plan with Office 

Clusters. Applying the logarithmic ITE trip generation rates, the City of San Diego’s Trip 

Generation Manual logarithmic rates, and the LLG supplied rates produced a potential range of 

83-110K ADTs, Table 1, from this proposed development prior to any additional deductions. 

The benefit of using an activity-based model is to more accurately account for density and 

diversity parameters in addition to access to transit distances. The ABM models the behavior and 

travel choices of individuals and accounts for the location of the development. The ABM results 

are not a guarantee, but the model has a better ability to account for the variety of complex 

interactions that occur in travel choices and within travel markets more than national rates and 

factors. 

 

 

                                                           
1 Meth, Gordon. April 30, 2016. The ITE Trip Generation Manual – Understanding its Limitations. 
https://www.linkedin.com/pulse/ite-trip-generation-manual-understanding-its-limitations-gordon-meth/  

https://www.linkedin.com/pulse/ite-trip-generation-manual-understanding-its-limitations-gordon-meth/


Figure 2: Site Plan with Office Clusters 

 

 

 

Specific examples of different interpretations of ITE vehicular trip generation rates: 



Table 1: Trip Generation Rate Comparisons 

 

 

 

 

Proponents Concern #2 – Six Mixed-Use/TOD Sites  

Associated file “Mixed Use TOD sites comparison.xlsx” 
 
“Six (6) similar Mixed-Use/TOD sites were reviewed to compare how the SANDAG model quantifies these 
projects.  The results (on average) show the sites generate 122 loaded trips/acre and 21% lower traffic 
compared to trip calculated by consultants.  The Qualcomm model is showing 436 loaded trips/acre (3.5 
times more than the average) and 42% higher than the calculated trips despite the project having the 
best transit access and a high mix of land uses.” 

 

Trips per acre is not a recommended measure for mixed-use development sites. A major reason 

why SANDAG switched from acre-based trip rates in the 4-step model to population and 

employment inputs in the ABM was the inability to accurately reflect the makeup of a mixed-use 

building that could contain a variety of land uses. The Qualcomm site loaded trips/acre number 

could simply be that the development is denser than the comparable project locations. 

 

Comparing the EIR trip generation vehicle trips to the transportation model will lead to 

variances. EIR’s use full buildout scenarios where every unit/square footage is developed. The 

ABM uses the SANDAG land use and population forecasts which may not buildout all of the 

land use by the given forecast year. The 1st listed project in the excel file is for Civita. The Civita 

EIR has 4780 dwelling units. The 2035 forecast has 4087 structures built (86% of the EIR) with 

3903 households (82% of the EIR). The Qualcomm site model run is a full buildout scenario of 

the site and might be higher than what the land use model would forecast for the site by 2035. 

CODE DESCRIPTION UNIT TYPE UNITS ITE V Rate ITE V Trips
ITE Log V 

Rate

ITE Log V 

Trips

ITE Log V 

Rate

ITE Log V 

Trips

102 Multi-Family DU 4,800.000 6.0 28,800        6.0 28,800        6.09 29,220        

1501 Hotel (Low Rise) Room 150.000 9.0 9.0 8.17

1501 Hotel (Low Rise) KSF 160.710 N/A N/A N/A

1502 Hotel (High Rise) Room 300.000 8.0 8.0 8.17

1502 Hotel (High Rise) KSF 300.000 N/A N/A N/A

2106 Scientific Research & Development KSF 275.000 8.0 2,200          8.0 2,200          8.47 2,329          

5002 Regional commercial KSF 500.000 50.0 25,000        41.8 20,915        38.68 19,340        

5005 Specialty Commercial KSF 240.000 40.0 9,600          40.0 9,600          44.33 10,639        

6002 Office Cluster I KSF 480.000 20.0 9,600          11.51 5,525          7.25 3,480          

6002 Office Cluster II KSF 170.000 20.0 3,400          14.83 2,521          7.68 1,306          

6001 Office Cluster III KSF 825.000 17.0 14,025        10.09 8,324          7.68 6,336          

6001 Office Cluster IV KSF 500.000 17.0 8,500          11.40 5,700          7.25 3,625          

6002 Office Cluster V KSF 150.000 20.0 3,000          15.29 2,294          7.68 1,152          

7202 Stadium or Arena Employee 30.000 15.0 450              15 450              15.0 450              

7210 Other Recreation - High Employee 130.000 8.3 1,079          8.3 1,079          8.3 1,079          

7211 Other Recreation - Low Employee 60.000 3.2 192              3.2 192              3.2 192              

7601 Active Park Employee 100.000 5.5 550              5.5 550              5.5 550              

110,146     91,900        83,375        EXPECTED VEHICLE TRIPS

Institute of Transportation Engineers (ITE) National Logarithmic Trip Generation Rates used by LLG

City of San Diego Logarithmic Trip Generation Rates

1,350          1,350          1,226          

2,400          2,400          2,451          



 

SANDAG also noted that the consultant calculated driveway trips of 71,533 differed from the 

number of trips from concern #1. If the 71k vehicle trips is increased the 42% ratio will decline. 

If the project sites were run at full buildout, as in the case of Qualcomm, they might increase the 

loaded trips and be more comparable to the consultant calculated figures. After those changes are 

made it would be unclear whether there would be a deviation between the ratios.  

 

SANDAG recommends not using a trip per acre methodology for comparing mixed-use 

developments.   

 

Proponents Concern #3 – Person Trip Buildup  

Associated file “Traffic Buildup - SANDAG Model.xlsx” 
 
“A person trip buildup from other nearby single-use MGRAs was scaled up to match the Qualcomm 
site.  The person trips are significantly over-represented by 93% (121k vs 63k).” 

 

In reviewing the person trip buildup file there are a few areas SANDAG identified that are 

causing some of the differences in trip totals. 

1. The stadium land use is not included. On a non-event day the site will still generate work, 

commercial, and personal trips. Personal trips could come from people accessing the box 

office, team store, or to take a stadium tour. LLG’s trip generation analysis shows 450 

vehicle trips which would equate to more person trips. 

2. The passive park totals 11 person trips. The passive park chosen doesn’t have the same 

accessibility as the proposed site does to residential and office space. LLG’s trip 

generation analysis shows 1,830 vehicle trips for parks whereas the buildup shows only 

913 vehicle trips and 1,359 person trips for all parks. The passive park total could be too 

low.  

3. Our opinion is that the retail space identified for comparison, Fenton Marketplace which 

has primarily big box retail (Ikea, Costco, Lowes), is not quite of the same makeup 

compared to the specialty commercial and restaurants expected in the proposed 

development. 

4. “Other TAZ trips” did not appear to be scaled up in the buildup file. These trips include 

trucks and auto commercial travel. For the sites identified, 11k vehicle trips are in this 

category. Scaling these up using the same methodology adds another 35k vehicle trips. In 

our opinion, 35k is too high, but this category generates a significant share of ADT. 

Adding in the 35k vehicle trips brings to total ADT of the site to around 95k. 

If these 4 areas are addressed in the traffic buildup file, the total vehicle trips will be more 

comparable. 

 

Proponents Concern #4 - Transit Ridership and Internal Capture 
 
“The transit ridership (4.9%) and internal capture (8.3%) fall short of SANDAG published trip credits (5% 
and 10 %, respectively).  These trip credits were published 15 years ago and we’d like to think both travel 
behavior, site planning, and the model has progressed since then to support even higher credits.” 

 



SANDAG’s Trip Generation Guide allows for trip reductions (0-5% for transit and 0-10% for 

mixed-use developments) when applying the SANDAG trip generation rates. These trip 

reduction ranges, much like the rates, are static and are applied through engineering judgment as 

to the level of reduction a site might create. The SANDAG ABM does not use these reduction 

factors as input rather the model accounts for transit and mixed-use developments inherently in 

the methodologies. The ABM output can be analyzed to produce these numbers for comparison. 

 

After reviewing the model, adjustments were made to ensure we were reflecting the development 

site density and transit accessibility. The final results show a 5.1% daily transit mode share, a 

10.2% internal capture for all trips and 21.9% for site resident trips, and a 16.9% daily active 

transportation mode share. 

 

 

Proponents Concern #5 - EPA’s Mixed-Use Trip Generation Model  

(follow-up email on 9/14/17) 

 

The proponents supplied an excel workbook of the EPA MXD model developed by Fehr & 

Peers. The values in the workbook were filled in by the proponent. The total ADT was 73,500 

ADT adjusted to 66,500 ADT. 

The MXD model, developed by Fehr & Peers, is applicable to ITE vehicle trip generation rate 

reductions to account for mixed-use developments. The MXD methodology adds a sketch 

planning analysis to quantify discounts for mixed use developments. The MXD model has been 

used in areas without travel demand models or with 4-step models that are not sensitive to built 

environment variables. ABMs in general, and specifically in San Diego, were developed to 

account for a large array of environment variables and complex traveler decisions. 

In review of the MXD model we noted that the following land uses were not included or 

different than expected in the trip generation rates: 

1. Stadium land use was not included 

2. Parks and Recreation acres were not included 

3. Scientific Research and Development was included as Light Industrial and differed in 

expected square footage – 240 ksf in the MXD model vs 275ksf in the agreed upon land 

used 

The MXD model uses similar ITE trip generation rates as stated in Concern #1. The issues with 

the ITE trip generation rates stated in Concern #1 would also apply here where the size of this 

development might exceed the reliability of the equations. When the trip generation rates were 

changed from log or linear equations to average rates, the baseline ADT increased to 92,460 and 

the adjusted vehicles trips increased to 83,656. These numbers would then increase again when 

accounting for the 3 items identified above. We would suggest taking a range of possible 

outcomes to develop a cone of reasonability.  

The MXD model also seems to be sensitive to the number of acres for determining the internal 

capture rate. While it is reasonable that the denser a site becomes, the greater the walkability 

would become, it seems there could be better accountability of the site characteristics such as 



mileage of bike lanes and sidewalks, average distance from housing units to retail, or other 

measures of density. We would suggest testing a range of values to create outcomes for 

comparison. The MXD model suggests a reduction of vehicle trips by 10% for the site. The final 

model run results show a 5.1% daily transit mode share, a 10.2% internal capture for all trips and 

21.9% for site resident trips, and a 16.9% daily active transportation mode share.  

Finally, the usage statements and disclaimers state “In cases that vary significantly from those 

used to develop and validate the method (as described in the accompanying documentation) [2], 

the user is advised to consult with an expert in the transportation planning/engineering field as 

to the method's relevance and performance.” SANDAG did not review the cases used to develop 

and validate the method. We suggest a review and comparison be done by the consultants. 


