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o Production and Attraction
o Inbound and Outbound
o Internal
o Primary, Pass by, Diverted
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•

o Data assembled from more than 4,800 individual studies in United States and 

Canada since the 1960s

o Mainly collected at suburban locations

 With limited transit service

 Without nearby pedestrian amenities

 Without travel demand management (TDM) programs

o Data received on “voluntary” basis



•

o Data compiled over five decades

o Various geographical locations in the United States and Canada

 Select the land use code that most closely fits intended use of the proposed development

o Various times of the year

 Select appropriate time period

o Various durations of data collection



•

o ITE land use category is not available

o Inadequate number of studies exist in ITE data

o Size of site is outside range of ITE data points

o To establish local trip generation rate

o To validate Trip Generation data for local application

o To supplement national database



•

o Use the data carefully

o Understand how the data was collected

o Understand the sites surveyed within each land use

o Pass-by and Internal Capture Trip Deductions

o Weighted Averages vs. Regression Equations

o THESE ARE ESTIMATES!
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1 variable

(The 7Ds)
7 variables



Density
Distance
to Transit

DestinationsDiversity Design DemographicsDevelopment
Scale

7Ds
That influence Trip Generation (and 

VMT)
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TABLE 1
STUDY INDUSTRIAL PEAK HOUR TRIP GENERATION RATES BY VEHICLE TYPE

Industrial Site

Daily Trip Rate1 AM Peak Hour of the Generator2 AM Peak Hour Rate3 PM Peak Hour of the Generator4 PM Peak Hour Rate5

Cars 
Truc

ks Total

Cars Trucks

Total

Cars Trucks

Total

Cars Trucks

Total

Cars Trucks

Total
In Out In Out In Out In Out In Out In Out In Out In Out

Site 1 (550,000 sf)
2.13 0.45 2.58

0.09 0.03 0.05 0.00 0.17 0.05 0.03 0.06 0.01 0.15 0.04 0.06 0.03 0.00 0.13 0.02 0.03 0.02 0.00 0.07

Site 2 (511,718 sf)

0.18 0.04 0.01 0.03 0.26 0.06 0.02 0.03 0.04 0.15 0.10 0.17 0.00 0.05 0.32 0.02 0.08 0.00 0.04 0.14

Site 3 (548,525 sf)

0.94 0.57 1.51 0.05 0.01 0.02 0.00 0.08 0.02 0.00 0.03 0.01 0.06 0.09 0.07 0.00 0.01 0.17 0.09 0.07 0.00 0.01 0.17

Site 4 (2,832,464  sf) 2.76 0.65 3.42 0.10 0.05 0.02 0.02 0.19 0.09 0.04 0.02 0.03 0.18 0.07 0.14 0.02 0.02 0.25 0.05 0.12 0.03 0.02 0.22

Weighted Average 2.22 0.61 2.98 0.09 0.04 0.02 0.02 0.17 0.07 0.03 0.02 0.02 0.14 0.06 0.12 0.02 0.02 0.22 0.05 0.09 0.02 0.02 0.18

1. Daily trips per 1,000 square feet.  

2. AM peak hour rate per 1,000 square feet between 5:00 and 7:00 AM

3. AM peak hour rate per 1,000 square feet between 7:00 and 9:00 AM.

4. PM peak hour rate per 1,000 square feet between 2:00 and 4:00 PM.

5. PM peak hour rate per 1,000 square feet between 4:00 and 6:00 PM.



TABLE 2
WAREHOUSE/DISTRIBUTION TRIP GENERATION RATE COMPARISON

Land Use

Daily 
Trip
Rate

AM Peak Rate1 PM Peak Rate1

In Out Total In Out Total

ITE Industrial Park (Land Use 130) 1 6.96 0.69 0.15 0.84 0.18 0.68 0.86

ITE Warehousing(Land Use 150)1 4.96 0.37 0.08 0.45 0.12 0.35 0.47

City of Stockton Model – Industrial1 2.40 0.13 0.03 0.16 0.03 0.10 0.13

City of Fontana – Heavy Warehouse1 3.55 0.05 0.02 0.07 0.02 0.05 0.07

San Bernardino/Riverside County –
Warehouse/Distribution Center1 1.10 0.05 0.03 0.08 0.03 0.05 0.08

Study Data Collection1 2.98 0.09 0.05 0.14 0.07 0.11 0.18

1.  Trips per 1,000 square feet.  

Source: ITE, Fehr & Peers, 2007, City of Fontana, 2003, Crain & Associates, 2005. 





Development

KSF Employee/KSF Employees
Traditional Office 100 1 100
Tech Company 100 3 300

Trips
Average Rate Equation Difference

KSF Employees KSF Employees KSF Employees
Executive Office 1,101 332 1,334 450 233 118 

Tech Company 1,101 996 1,334 1,131 233 135 
Difference - 664 - 682 

Development

KSF Employee/KSF Employees

Traditional Office 3000 1 3000

Tech Company 3000 3 9000

Trips

Average Rate Equation Difference

KSF Employees KSF Employees KSF Employees

Executive Office 33,030 9,960 18,305 7,827 (14,725) (2,133)

Tech Company 33,030 29,880 18,305 19,696 (14,725) (10,184)

Difference - 19,920 - 11,869 



• List of 57 SGOAs (Smart Growth Opportunity Areas) chosen by 

SANDAG staff from CTP

• 20 of those had at least 100 trip records in household survey 

• Comparison of trip reduction percentages between these sites and 

MXD model

• Counts not possible (too big)



• Collected the local data simultaneously, under the same 
methodology.

• Calculated the same “D” variables and estimated the regression 
equations.



Figure 1

Net Vehicle Trip Reduction - Sites with >100 Survey 
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MXD method tends to be 
conservative, more likely to 
underestimate internalization



• Visited 30+ sites

• Sites were initially selected based on input from SANDAG staff, 

member agencies, and Project Team

• Final Sites chosen based on

o sufficient mix of land uses

o feasibility of count data collection



Site #1 - Rio Vista Trolley Station Promenade
San Diego



Site #2 – La Mesa Village Plaza
La Mesa



Site #3 - Uptown District 
San Diego



Site #4 - Morena/Linda Vista Trolley Station
San Diego



Site #5 - Hazard Center
San Diego



Site #6 – Otay Ranch Heritage Town Center
Chula Vista





Site Raw Trips MXD Model Trips Counts

Rio Vista 6,689 5,538 5,307

La Mesa Village Plaza 5,681 4,539 4,280

Uptown Center 20,214 17,097 16,886

Morena Linda Vista 6,375 5,251 4,712

Hazard Center 15,051 13,214 11,644

Otay Ranch 10,505 9,730 7,935

Note: MXD model volume somewhat higher than count at all sites



• National MXD Equations match up well with San Diego empirical 
data

• Model estimates to HH survey comparisons show MXD model is 
valid but somewhat conservative

• Model estimates to counted sites comparisons also show MXD 
model is valid

• Ready for use on smart growth traffic analyses



VMT = Volume x Distance or
Trips x Trip Length



Q & A


