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Internal Trip Capture 
Due to the size and diversity of the land use within the Property, some of the trips generated 
by one land use will be attracted to another internal land use and will not have to travel 
outside of the study area. These trips are considered internal-internal (I-I) trips. To 
approximate the number internal trips, the spreadsheet associated with the NCHRP Report 
684 (Enhanced Internal Trip Capture Estimation for Mixed-Use Developments) is utilized. 
This spreadsheet estimates the number of internal trips that will be generated based on the 
attraction of the land uses and the total number of inbound and outbound trips each land 
use is to generate.  Both the AM and PM peak hour trips were input into the spreadsheet 
assuming 30 percent of all commercial trips are restaurant related. The spreadsheet used 
for the calculations is provided in the appendix. The results indicate approximately 12% of 
AM and 33% of all PM peak hour trips are internal trips.  Noting two schools, 
neighborhood commercial areas, and a mixed-use urban/entertainment area, a 25% internal 
trip capture rate was assumed for most land uses, 35% for the urban entertainment area, 
and the schools which assumed a 50% internal capture.  Results indicate nearly 52,800 of 
the 193,200 total trip ends are internal trips resulting in 140,400 trip ends having at least 
an origin or destination external to the Property. These internal trips were considered to 
travel mostly along the internal roadway network, but did include some travel along SR 89 
between the Ruger District and the eastern Willow Creek District commercial areas. 
 
Pass-by Trips 
Pass-by trips are trips that are currently on the adjacent roadway network and decide to 
patronize a land use due to the convenience that land use offers before continuing onto 
their original trip destination. As a result, no new vehicles are generated onto the adjacent 
roadway due to the pass-by trip.  These trip types are considered external-external (E-E) 
trips.  To estimate the percentage of pass-by trip ends a land use generates, the ITE Trip 
Generation Manual provides estimates for some of the service related land uses that 
generate much of their business from vehicles currently on the adjacent road network, such 
as gas stations, shopping centers, and fast-food restaurants.  Using the average rates 
provided by ITE for the individual land uses, a total of 25,060 trip ends are generated from 
pass-by vehicles.  
 
New Trips 
New trips are the difference between the total number of trips generated by the site minus 
the internal (I-I) and pass-by (E-E) trip components. These new trips comprise the 
additional traffic volume that is added to both the internal and external roadway networks, 
equal to a total of approximately 115,340 trip ends. As a conservative estimate, it is 
assumed all of new and internal-internal trips are automobile-related trips and no reduction 
for alternative travel modes (bike, transit, walk) considered.   
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Trip Distribution 
The trip distribution patterns for the new external site trips were developed based on an 
average of the AM and PM peak hour traffic volumes adjacent to the site, as obtained from 
the data collection effort presented earlier in Figure 3, rounded to the nearest 5% and 
adjusted slightly to account for greater unused capacity along Pioneer Parkway and 
population areas west of the Property.  These percentages are presented within the yellow 
ovals in Figure 5. 
 
The trip distribution patterns for the internal trips were based on groupings of land uses 
with similar characteristics and total number of trips generated. These percentages are 
presented within the blue rectangular shapes also shown in Figure 5.  
 

Trip Assignment 
The new vehicle trip assignments generated by the site were assigned between the 
individual land uses to and from the external study area stations using the travel routes 
available.  For the majority of trips, ease of travel path was selected to minimize duration 
of travel while also considering driveway locations and minimizing the number of left turn 
movements that have to be completed.  Similar travel path methodology is also conducted 
for the internal site trips.  Vehicles were assigned to the internal road network based on 
ease of access. 
 

Total Traffic Volume 
Figure 6 displays the 2040 daily traffic volume projections for the study area roadway 
segments.  The table within the figure shows five volume-related columns; the 2016/17 
base roadway volume condition, the 2040 background traffic volumes equal to the base 
volume times a factor of 1.311, columns for the new and internal site-generated trips, and 
the 2040 total traffic, equal to the background traffic plus the two site-generated traffic 
columns.   
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Project Name: Organization:
Project Location: Performed By:

Scenario Description: Date:
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting
Office 1,297 1,149 148
Retail 1,580 823 757
Restaurant 677 353 324
Cinema/Entertainment 62 43 19
Residential 5,405 1,329 4,076
Hotel 106 63 43

All Other Land Uses2 1,888 1,118 770
11,015 4,878 6,137

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel

Office Retail Restaurant Residential Hotel
Office 41 81 0 0
Retail 46 98 27 0
Restaurant 100 45 13 3
Cinema/Entertainment 0 0 0 0 0
Residential 34 41 71 0
Hotel 32 6 4 0

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 11,015 4,878 6,137 Office 18% 82%
Internal Capture Percentage 12% 13% 10% Retail 16% 23%

Restaurant 72% 50%

External Vehicle-Trips5 9,731 4,236 5,495 Cinema/Entertainment 0% 0%

External Transit-Trips6 0 0 0 Residential 3% 4%

External Non-Motorized Trips6 0 0 0 Hotel 5% 98%

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0
0

Cinema/Entertainment

Development Data (For Information Only )

0
0
0

Estimated Vehicle-Trips3

Land Use

Deep Well Ranches

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*
Destination (To)

Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6Person-Trips
*Indicates computation that has been rounded to the nearest whole number.

3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).
4Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 
made to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

AM Street Peak Hour

Lee Engineering
PG

2040
Jul-17Full Build-out



Project Name:
Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 1149 1149 1.00 148 148

Retail 1.00 823 823 1.00 757 757

Restaurant 1.00 353 353 1.00 324 324

Cinema/Entertainment 1.00 43 43 1.00 19 19

Residential 1.00 1329 1329 1.00 4076 4076

Hotel 1.00 63 63 1.00 43 43

Office Retail Restaurant Residential Hotel

Office 41 93 1 0

Retail 220 98 106 0

Restaurant 100 45 13 10

Cinema/Entertainment 0 0 0 0 0

Residential 82 41 815 0

Hotel 32 6 4 0

Office Retail Restaurant Residential Hotel

Office 263 81 0 0

Retail 46 177 27 0

Restaurant 161 66 66 3

Cinema/Entertainment 0 0 0 0 0

Residential 34 140 71 0

Hotel 34 33 21 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 212 937 1149 937 0 0

Retail 133 690 823 690 0 0

Restaurant 254 99 353 99 0 0

Cinema/Entertainment 0 43 43 43 0 0

Residential 40 1289 1329 1289 0 0

Hotel 3 60 63 60 0 0

All Other Land Uses3 0 1118 1118 1118 0 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 122 26 148 26 0 0

Retail 171 586 757 586 0 0

Restaurant 161 163 324 163 0 0

Cinema/Entertainment 0 19 19 19 0 0

Residential 146 3930 4076 3930 0 0

Hotel 42 1 43 1 0 0

All Other Land Uses3 0 770 770 770 0 0

0

*Indicates computation that has been rounded to the nearest whole number.

0

0

0

0

0

Destination (To)

Cinema/Entertainment

0

3Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Destination Land Use

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

External Trips by Mode*

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A
2Person-Trips

Person-Trip Estimates

Deep Well Ranches
AM Street Peak Hour

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends
Table 7-A (O): Exiting Trips

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

Land Use
Table 7-A (D): Entering Trips



Project Name: Organization:
Project Location: Performed By:

Scenario Description: Date:
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting

Office 1,446 358 1,088

Retail 5,432 2,775 2,657

Restaurant 2,328 1,189 1,139

Cinema/Entertainment 745 561 184

Residential 7,126 4,514 2,612

Hotel 120 62 58

All Other Land Uses2 1,009 496 513

18,206 9,955 8,251

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 218 24 22 0

Retail 53 345 691 10

Restaurant 34 467 205 43

Cinema/Entertainment 4 39 36 15 1

Residential 104 278 166 7

Hotel 0 9 39 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 18,206 9,955 8,251 Office 54% 24%

Internal Capture Percentage 33% 30% 36% Retail 36% 45%

Restaurant 51% 74%

External Vehicle-Trips5 12,192 6,948 5,244 Cinema/Entertainment 35% 52%

External Transit-Trips6 0 0 0 Residential 21% 21%

External Non-Motorized Trips6 0 0 0 Hotel 98% 83%

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Full Build-out Jul-17

2040
PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool
Deep Well Ranches Lee Engineering

PG

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

106

91

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

6Person-Trips

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.
2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.
3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.



Project Name:
Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*
Office 1.00 358 358 1.00 1088 1088
Retail 1.00 2775 2775 1.00 2657 2657
Restaurant 1.00 1189 1189 1.00 1139 1139
Cinema/Entertainment 1.00 561 561 1.00 184 184
Residential 1.00 4514 4514 1.00 2612 2612
Hotel 1.00 62 62 1.00 58 58

Office Retail Restaurant Residential Hotel
Office 218 44 22 0
Retail 53 771 691 133
Restaurant 34 467 205 80
Cinema/Entertainment 4 39 57 15 4
Residential 104 1097 549 78
Hotel 0 9 39 1

Office Retail Restaurant Residential Hotel
Office 222 24 181 0
Retail 111 345 2076 11
Restaurant 107 1388 722 44
Cinema/Entertainment 21 111 36 181 1
Residential 204 278 166 7
Hotel 0 56 59 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 195 163 358 163 0 0
Retail 1011 1764 2775 1764 0 0
Restaurant 610 579 1189 579 0 0
Cinema/Entertainment 197 364 561 364 0 0
Residential 933 3581 4514 3581 0 0
Hotel 61 1 62 1 0 0

All Other Land Uses3 0 496 496 496 0 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 264 824 1088 824 0 0
Retail 1205 1452 2657 1452 0 0
Restaurant 840 299 1139 299 0 0
Cinema/Entertainment 95 89 184 89 0 0
Residential 555 2057 2612 2057 0 0
Hotel 48 10 58 10 0 0

All Other Land Uses3 0 513 513 513 0 0

*Indicates computation that has been rounded to the nearest whole number.

Deep Well Ranches

PM Street Peak Hour

Table 7-P: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-P (D): Entering Trips Table 7-P (O): Exiting Trips

Table 8-P (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Destination (To)
Cinema/Entertainment

Cinema/Entertainment
0

106

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P
2Person-Trips

0
0

Table 9-P (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use

3Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Table 9-P (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

Person-Trip Estimates External Trips by Mode*

6

Table 8-P (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

146

0

91

180

0



AM Peak Hour PM Peak Hour
To Office 0.0% 0.0%
To Retail 28.0% 20.0%
To Restaurant 63.0% 4.0%
To Cinema/Entertainment 0.0% 0.0%
To Residential 1.0% 2.0%
To Hotel 0.0% 0.0%
To Office 29.0% 2.0%
To Retail 0.0% 0.0%
To Restaurant 13.0% 29.0%
To Cinema/Entertainment 0.0% 4.0%
To Residential 14.0% 26.0%
To Hotel 0.0% 5.0%
To Office 31.0% 3.0%
To Retail 14.0% 41.0%
To Restaurant 0.0% 0.0%
To Cinema/Entertainment 0.0% 8.0%
To Residential 4.0% 18.0%
To Hotel 3.0% 7.0%
To Office 0.0% 2.0%
To Retail 0.0% 21.0%
To Restaurant 0.0% 31.0%
To Cinema/Entertainment 0.0% 0.0%
To Residential 0.0% 8.0%
To Hotel 0.0% 2.0%
To Office 2.0% 4.0%
To Retail 1.0% 42.0%
To Restaurant 20.0% 21.0%
To Cinema/Entertainment 0.0% 0.0%
To Residential 0.0% 0.0%
To Hotel 0.0% 3.0%
To Office 75.0% 0.0%
To Retail 14.0% 16.0%
To Restaurant 9.0% 68.0%
To Cinema/Entertainment 0.0% 0.0%
To Residential 0.0% 2.0%
To Hotel 0.0% 0.0%

Weekday

From OFFICE

From RETAIL

From RESTAURANT

From HOTEL

From CINEMA/ENTERTAINMENT

From RESIDENTIAL

Table 7.1a Adjusted Internal Trip Capture Rates for Trip Origins within a Multi-Use Development

Land Use Pairs



AM Peak Hour PM Peak Hour
From Office 0.0% 0.0%
From Retail 4.0% 31.0%
From Restaurant 14.0% 30.0%
From Cinema/Entertainment 0.0% 6.0%
From Residential 3.0% 57.0%
From Hotel 3.0% 0.0%
From Office 32.0% 8.0%
From Retail 0.0% 0.0%
From Restaurant 8.0% 50.0%
From Cinema/Entertainment 0.0% 4.0%
From Residential 17.0% 10.0%
From Hotel 4.0% 2.0%
From Office 23.0% 2.0%
From Retail 50.0% 29.0%
From Restaurant 0.0% 0.0%
From Cinema/Entertainment 0.0% 3.0%
From Residential 20.0% 14.0%
From Hotel 6.0% 5.0%
From Office 0.0% 1.0%
From Retail 0.0% 26.0%
From Restaurant 0.0% 32.0%
From Cinema/Entertainment 0.0% 0.0%
From Residential 0.0% 0.0%
From Hotel 0.0% 0.0%
From Office 0.0% 4.0%
From Retail 2.0% 46.0%
From Restaurant 5.0% 16.0%
From Cinema/Entertainment 0.0% 4.0%
From Residential 0.0% 0.0%
From Hotel 0.0% 0.0%
From Office 0.0% 0.0%
From Retail 0.0% 17.0%
From Restaurant 4.0% 71.0%
From Cinema/Entertainment 0.0% 1.0%
From Residential 0.0% 12.0%
From Hotel 0.0% 0.0%

To HOTEL

Table 7.2a Adjusted Internal Trip Capture Rates for Trip Destinations within a Multi-Use Development

Land Use Pairs
Weekday

To OFFICE

To RETAIL

To RESTAURANT

To CINEMA/ENTERTAINMENT

To RESIDENTIAL
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