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EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  
PRISM Engineering was hired by the City of Los Banos to create a 

sophisticated peak hour traffic model for the City.  The purpose of this work 

effort was to provide the level of detail necessary to properly analyze 

intersection turning movements and street segment traffic operations.  This 

work effort built on the same data used in the current general plan update.  

The intersection levels of service were calculated for significant intersections 

(collectors and arterials) throughout the City, and where level of service C 

conditions were exceeded, mitigations were developed which generally 

included signalizing an intersection or widening of a roadway or intersection 

approach.  Cost estimates were prepared for each mitigation and a resulting 

mitigation fee was developed.   

METHODOLOGY 

The methodology for developing a mitigation fee for the City of Los Banos 

begins with the development of a traffic model for the pm peak hour time 

period, since this is the most critical time period used for intersection level of 

service calculations.  The model had to be a highly detailed traffic projection 

tool in order to also predict intersection turning movements for all major 

intersections in the City.  In fact, every single intersection within the City is 

depicted in this model, as well as future intersections that are planned.  

Once the model is completed and future turning movement data can be 

predicted for each intersection, then it is possible to analyze this data 

through Post Processing in an intersection analysis software program such as 

SynchroPro.  Following this, Mitigations are developed to achieve satisfactory 

levels of service at all locations within the City.  They cost for each 

improvement is estimated, and a resulting fee structure is presented to the 

City for approval. 

DATA COLLECTION 

There were several types of data that needed to be collected in order to 

build a traffic model.  These included: 

• the counting of significant intersections along collectors and arterials 

throughout the City during the PM and AM peak hour time periods.  
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Intersection turning movements were collected in the field at key 

intersections by a field crew using electronic counter board 

technology.  This information was transferred into the computers for 

detailed intersection analysis, and for calibration of the traffic model. 

• Detailed land use information was also collected in a high definition 

video survey.  Three video cameras were mounted in a vehicle, one 

facing forward, one facing left, and one facing right, so that it was 

possible to use this information later in the office to assigned specific 

land use categories to each parcel along Pacheco Boulevard and other 

major streets. 

• The county’s GIS Parcel Data base served as a starting point for 

development of the traffic analysis zones (TAZ) within the traffic 

model.  Each previous TAZ was scrutinized for its size and if it 

exceeded the size of one block in the City, PRISM Engineering split 

this zone into smaller pieces so that a more accurate traffic 

assignment was possible for each TAZ. 

• License plate survey.  The purpose of this survey was to determine 

how many cars and trucks passed through the City and how many 

actually arrived at the City.  A high definition video camera was 

stationed at the western City limits, filming the license plates of all 

vehicles entering the City from the west during the pm peak hour.  At 

the same time, another camera was stationed at the eastern City limit 

filming the license plates of vehicles leaving the City.  It was possible 

to determine if a vehicle or truck passed all the way through the City 

(since it only takes approximately 10 minutes to go from City limit to 

City limit), or whether they stopped over, or whether they never went 

further than the City at all.  This information is critical to properly 

calibrate the model so that the internal and external trip generation 

assignment can reflect the reality of the existing condition. 

TRAFFIC MODEL DEVELOPMENT 

The traffic model was created using the TransCAD software program, a 

traffic modeling and land use data base tool used by the majority of cities 

and counties throughout the United States.  The software provides a visual 

interface into Parcel Data base information as well as output from the model.  

The model was created using the county’s graphical information system 
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(GIS) data set as a starting point, and PRISM Engineering  subdivided all 

traffic analysis zones, and added additional streets and intersection 

information as needed to properly represent the existing condition of the 

City’s transportation system.  PRISM Engineering  utilized video technology 

to document commercial land uses throughout the City so that highly 

accurate pm peak hour trip generation calculations would take place in the 

traffic model.  Newer and smaller traffic analysis zones were created at the 

block level throughout the City, and each parcel within the GIS was assigned 

a specific land use category for trip generation purposes.  The Institute of 

Transportation Engineers (ITE) Trip Generation Manual was consulted to 

provide the best trip generation information available for each parcel in the 

City.  The result of this level of detail was to assign realistic trip generation 

numbers for the pm peak hour to the street system surrounding each block 

since trip generation was calculated for each block.  This methodology made 

it possible to achieve a highly accurate calibration (where traffic volumes 

from the model closely correlate to traffic counts taken in the field).  Table 

one shows the results of the calibration summary a long key street segments 

throughout the City, and communicates a percent error for each roadway 

segment.  A copy of the Calibration Report is given in the Appendix of this 

report.  A summary of the results is given as follows: 

• Overall 4% error on traffic counts compared to model projections. 
• 92% of all links perform at acceptable levels. 
• All of the main roads with larger volumes (the significant ones) have 
acceptable percent errors. 

These results far exceed the minimum Caltrans standards as defined in 

Caltrans Travel Forecasting Guidelines. 

Once the trip generation has been calculated for each parcel end the 

aggregate trip generation summarized for each TAZ in the model, then it can 

be assigned from zone to zone using the gravity model process.  A detailed 

discussion of the gravity model process can be found in the appendix which 

summarizes the four step process used in gravity models such as this one.  

In general, the principle of gravity is assumed to be representative of the 

attraction of traffic between each TAZ in the model.  In other words, the 

closer one TAZ is to another TAZ the stronger the attraction will be and 

people will generally drive the shortest distance possible. 
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BBAACCKKGGRROOUUNNDD  
 

The City of Los Banos has been experiencing significant growth in the past 

decade.  There are several annexation areas that have the potential to 

significantly impact and overload the City’s existing street system, resulting 

in poor or unsatisfactory levels of service.  As a result, this study was 

commissioned to create a traffic model for the City, so that it would be 

possible to determine how to best plan for the City’s future traffic 

improvement needs given the dynamic nature of planning for future growth. 

Caltrans, the County of Merced, and the City of Los Banos have previously 

and independently studied transportation projections for the City, as well as 

studying the benefits of installing a route 152 bypass around the northern 

limits of the City.  These studies have shown that there is a positive benefit 

to existing and future traffic congestion on route 152 (Pacheco Boulevard) 

when the bypass is installed, and that the bypass is needed.  This study also 

validates that conclusion. 

In the MCAG regional transportation impact fee study, 2003, it states that 

the Highway 152 bypass is a part of the planned capital improvement 

program with a 2003 estimated cost of $240,000,000.  77 percent of this 

cost was allocated to Caltrans INTERREGIONAL IMPROVEMENT PROGRAM 

funding, with the remaining being assigned to the REGIONAL 

TRANSPORTATION IMPROVEMENT PROGRAM and the REGIONAL 

IMPROVEMENT PROGRAM funding programs.   

 

SCOPE (PURPOSE OF MASTER PLAN) 

The purpose of this transportation master plan is threefold: 

• First, to determine the deficiencies in the transportation system for 

both the existing conditions and the future cumulative conditions.   

• Second, it is to find out what improvements are needed to achieve 

satisfactory levels of service.   
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• Third, to determine the cost of each improvement and develop 

information needed in the development of the City’s transportation 

mitigation fee update. 

The traffic model was the first item to be developed in this study, to 

determine peak hour and daily traffic conditions for existing and future 

scenarios.  Intersection turning movement volumes were extracted from the 

peak hour traffic model and analyzed using conventional industry standard 

software (SynchroPro).  The software determines whether there is a 

deficiency at a particular intersection and then improvement concepts can be 

explored.  Usually, the least expensive solutions are recommended.  

Estimated costs are given for each improvement and totaled to come up with 

a grand total cost needed to develop recommended transportation mitigation 

fees. 

 

It is important to note that the cost of intersection improvements 

summarized in this report do not include the cost of the planned SR 152 

Bypass.  As stated previously, MCAG and Caltrans have been working 

together to plan and provide funding for this important and needed 

improvement. 
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SSTTUUDDYY  AARREEAA  
 

STUDY AREA 

The study area included all of potential annexation areas studied previously 

as a part of the general plan sphere of influence.  Figure 2.1 shows the 

general plan area included in the traffic model.  It was updated in 2009 as 

part of the Housing Element update, etc.  The source of this figure is the City 

of Los Banos Planning Department.  The study area is not limited to the 

existing City limits, but includes thousands of additional annexation acres of 

planned office, commercial, and residential land uses, etc.  The figure shows 

that the SR 152 planned Bypass would travel along a pathway to the north 

of the City, and that this improvement would interface with at least three 

connections, preferably four, to Los Banos.  This study assumed there would 

be four connections to Los Banos: two to Pacheco Blvd. on each end, one to 

SR 165 on the north, and one to Ingomar Grade Road.  All connections are 

significantly important to the success of the Los Banos Transportation Master 

Plan. 

PLANNING PERIOD 

The time period selected for development of the traffic model coincides with 

that used by other local agencies including the County of Merced, Caltrans, 

and recent general plan traffic modeling for the City of Los Banos.  The 

future cumulative year for analysis purposes was 2030 to give at least a 20 

year window for typical planning purposes. 

CURRENT TRAFFIC GENERATION 

Traffic volumes for the entire City were calculated using the City’s traffic 

model.  Table 2.1 shows the existing conditions trip generation totals for the 

pm peak hour time period. 
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TABLE 2.1 

YEAR 2007 EXISTING CONDITIONS TRIP GENERATION 

By Trip Purpose, PM Peak Hour 

 

SOURCE: City’s TRANSCAD Traffic Model 

HBW=Home Based Work trips, HBSh=Home Based Shopping trips, HBSc=Home Based 

School trips, HBO=Home Based Other trips, NHBW=Non Home Based Work trips, 

NHBO=Non Home Based Other trips, IX=Internal to External trips, XI=External to Internal 

trips, PROD=Production trips, ATTR=Attraction trips. 

Traffic models are set up with Production (PROD) and Attraction (ATTR) trips 

to represent both ends of a trip.  For example, when someone drives from 

home to their work place, this is a PROD trip when thinking of how it 

originates or is “produced” at the home.  On the other end of the trip when 

the driver arrives at the work place, it is thought of as an ATTR trip because 

the driver was “attracted” to that destination.  Traffic models match up the 

production and attraction trips between each zone, so that there is a one to 

one correlation and all trip generation is accounted for. 

Table 2.1 shows that there are approximately 11,114 “production” or 

residential trips calculated for the pm peak hour that generate in the City, 

1336 of which go outside of the City.  The “attraction” or non-residential 

trips are 10,925 including internal-to-external trips.  The attraction trips 

have been balanced and adjusted to match residential trips within the City.  

This traffic represents the “existing condition.” The last column shows trips 

that have origins outside of the City and came into the City (XI = external to 

internal trips). 
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FIGURE 2.1 GENERAL PLAN STUDY AREA       

source: City of Los Banos Planning Department 2009 
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FIGURE 2.2 STUDY AREA AND INTERSECTIONS 
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PPLLAANNNNIINNGG  CCRRIITTEERRIIAA  

ROADWAY CAPACITY 

There are two types of methods for determining the traffic capacity of 

roadway facilities: the planning method and the traffic operations method.   

The planning method is fairly straightforward and simplistic.  The total daily 

or peak hour volume of traffic on a roadway segment is compared against a 

look up table for two, four, or six-lane facilities, which returns a level of 

service.  There is no consideration of traffic congestion from signals, stop 

signs or driveways from adjacent development.  It could be a country road 

or a busy City street, and the capacity is typically the same in the planning 

method.  The planning method is typically used when there is insufficient 

data to perform the traffic operations methodologies.  One of the deficiencies 

for using this method is that intersection performance cannot be evaluated 

in any way. 

The traffic operations method is more sophisticated because software 

programs are employed that take into consideration peak hour traffic flows 

for each turning movement based on intersection geometry, intersection 

traffic control, and even intersection signal timing.  There are several traffic 

operation methods used to determine the level of service on a City street or 

at an intersection.  The most common method is the intersection analysis 

method as defined in the HCM 2000 Highway Capacity Manual.  This method 

is the industry standard for calculating level of service at an intersection, 

and typically returns the most conservative result.  Caltrans often requires 

this method because it is conservative.  PRISM Engineering  used the HCM 

2000 methodology throughout this study for all capacity calculations. 

PEAK HOUR 

The pm peak hour is nearly always the analysis time period used for traffic 

studies.  The reason for this is because the am peak hour is typically about 

80% of the pm peak-hour traffic volumes (one of the reasons for this is 

because many stores are not open when people are traveling to work).  

Sometimes there are overriding considerations where the am peak hour has 

higher or more critical volumes, especially in areas where there is a high 
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concentration of employment land uses (such as a business park or 

professional office complex). 

Peak hour analysis is most commonly accomplished with a software 

program.  Most software programs have been standardized upon the HCM 

2000 methodology, with options for other methods (such as ICU (the 

intersection capacity utilization) typically built into the software.  When 

traffic is analyzed at the intersection, there is a complex dynamic that must 

be examined to take into consideration turning movement conflicts, 

intersection traffic control, turn pocket lengths, number of approach lanes, 

intersection geometry, to name a few.  These factors are collectively 

examined in a complex system of calculations that ultimately report a level 

of service for the intersection.  Nearly all congestion and delay that takes 

place on a City street occurs at the intersections where there are either stop 

signs or signals in place, and where the driver may be delayed.  For this 

reason, the intersections ultimately determine the level of service along a 

City street, and are therefore the primary focus of this City-wide traffic 

study.  

Traffic volumes were initially developed by the City-wide traffic model 

(TransCAD ) for the pm peak hour time period.  Turning movement volumes 

were extracted from the model and imported into intersection analysis 

software in order to get the best possible and most defensible result. 

BASIS OF DESIGN 

Level of service D has been established by the City as the threshold of 

acceptable traffic conditions at existing intersections.  Level of Service C has 

been established by the City as the threshold of acceptable traffic conditions 

for new intersections.  When this condition cannot be attained, it is 

appropriate for mitigation measures to be implemented.  Table 4 has been 

prepared to define the criteria of delay used in categorizing level of service 

throughout the industry.  For example, when a driver is delayed more than 

25 seconds at an unsignalized intersection, it is said that they are 

experiencing LOS D conditions, and if more than 35 seconds of delay 

happens this enters into LOS E conditions which would be unacceptable 

conditions.  Signalized intersections allow for up to 80 seconds of delay 

before the intersection operations is considered a failure condition. 
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TABLE 3.1 

DELAY LEVEL OF SERVICE CRITERIA 

LOS Unsignalized Signalized 

A 1-10 seconds 1-10 seconds 

B 11-15 seconds 11-20 seconds 

C 16-25 seconds 21-35 seconds 

D 26-35 seconds 36-55 seconds 

E 36-50 seconds 56-80 seconds 

F 51+ seconds 81+ seconds 

Source: PRISM Engineering , Synchro Pro, and HCM 

There are several design improvements that can be employed to improve 

level of service at an intersection where the level of service has fallen below 

the acceptable condition (LOS D).  These include: widening the intersection 

to accommodate additional lanes, installing a signal at an unsignalized 

intersection, improving signal timing to favor heavier movements of traffic, 

and revising intersection lane geometry to be more efficient.  In each case, it 

is an attempt to increase the capacity of traffic at an intersection.  

Increasing capacity improves level of service. 

COMPUTER PROGRAMS USED 

PRISM Engineering  utilized several computer programs over the course of 

this traffic study. 

TransCAD.  This software the highly specialized graphical information system 

(GIS) that imported the individual parcel data for the entire City of Los 

Banos and used that information to classify land uses by parcel at the parcel 

level.  This provided for the highest level of accuracy in determining trip 

generation for each parcel, and then aggregating this information into traffic 

analysis zones where traffic was assigned to the street system at the block 

level.  Previous traffic models for the City including ones developed by the 

county assigned traffic for numerous blocks at a time and to a point source 

on a nearby street.  While that method allowed for planning of large 

arterials, it virtually eliminated the ability to examine collector roadways 

with any degree of accuracy.  The TransCAD model was set up to use every 

single road in existence within the City and calculate traffic volumes for each 

individual road segment between intersections.  That traffic model also was 
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capable of tabulating turning movement volumes at each intersection within 

the City.  In summary, this program calculated trip generation for each 

parcel within hundreds of individual block level traffic analysis zones, and 

assigned this traffic to the street system for each block. The program kept 

track of intersection turning movement volumes which would be used in a 

Post Processing software analysis tool. 

 

Traffic volume output for peak hour 

FIGURE 3.1   TRANSCAD SOFTWARE 

 

SynchroPro.  This software is an intersection analysis tool that incorporates 

the Caltrans approved HCM 2000 methodology.  It calculates level of service 

and allows for the building of the entire City street network.   

Traffic volumes are imported from the traffic model into the software for 

“Post Processing” in the level of service analysis   

  

FIGURE 3.2   SYNCHROPRO AND SIMTRAFFIC SOFTWARE 
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SimTraffic.  This software imports intersection geometry, traffic volumes, 

and roadway characteristics from the SynchroPro Software and performs 

micro-simulation where traffic flows are animated at intersections and along 

roadways, incorporating even signal timing of green light, yellow light, and 

red light phasing of traffic flows.  This program also calculates a level of 

service condition based on micro-simulation, which is generally more 

accurate because this software takes into consideration adjacent 

intersections and driveways, etc.  It also accurately models lane blockages 

or left turn pocket overflows that block traffic, etc.  It is an important tool to 

verify or validate the results obtained from the HCM 2000 method.  

Sometimes the micro-simulation results will need to override HCM 2000 

results if there is an anomaly. 

Table 3.2 shows the levels of service for existing conditions at all 

intersections where improvements will be needed by the Year 2030.  There 

five locations (shown in red) where the level of service calculated to 

unacceptable conditions (LOS E or LOS F).   
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TABLE 3.2  CURRENT LEVELS OF SERVICE 

 

Source: SynchroPro and PRISM Engineering 
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FFUUTTUURREE  TTRRAAFFFFIICC  DDEEMMAANNDDSS  
 

Future traffic conditions were determined with the use of the City’s 

TransCAD traffic model.  The land use quantities defined in Chapter Two of 

this report were used to generate traffic throughout the City which was 

assigned to the street system for a variety of scenarios.  One of the 

scenarios was to take a look at what would happen to the City with current 

planned growth (including annexations) and no additional roadways were 

built.  Another scenario was to take a look at how a bypass for route 152 

along the northern edge of the City’s sphere of influence and interfacing with 

the City street system through five different intersections, each providing full 

access to the bypass. 

The Merced County Association of Governments has written: “A bypass is 

needed for State Route 152 around the City of Los Banos, starting from Post 

Mile 16, east of Volta Road and ending at Post Mile 25 on SR 152. This 

project is consistent with the Regional Transportation Plan. The 

Environmental Impact Report has been completed1.”  Furthermore they state 

the following needs for the Bypass: 

• During commute hours, City main corridors, as well as side streets, are 

almost at gridlock. 

• Pacheco Pass (Highway 152) is one of the most heavily traveled routes 

between the coast and California’s Central Valley, due to an increase in 

commuters between Los Banos and the south Bay Area. 

• Hwy 152 is heavily impacted by goods movement from the Port of Oakland. 

• It is the main East/West corridor from Hwy99 to I-5 and Hwy 101 

• Only non-expressway section is through the middle of the City of Los Banos, 

straight through a downtown business section.  

• Small businesses along the route are hurt during commute hours as the 

traffic keeps customers away. 

• Highway 152 is a High Emphasis and Focus Route in the Interregional Road 

System. 

• Los Banos is the crossroads City for State Highways 33, 152, and 165 

• Interstate 5 skirts its western boundaries, all creating substantial congestion. 

                                                           
1
 www.mcagov.org/onevoice/2007/priorities/federal/LBBypass.pdf  
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The future traffic demand for a bypass is not in question.  This chapter 

examines the various alternatives and how to best implement the bypass 

concept for the City of Los Banos.  

WITH BYPASS 

The bypass significantly improves traffic conditions throughout the City for 

the reasons stated in the previous page.  One of the main reasons is 

because all through traffic including trucks can bypass the City and avoid 

impacting all intersections along Pacheco Boulevard.  The level of service on 

Pacheco Blvd. will improve significantly with these reductions in through 

traffic.  The Caltrans plan to have three connections along the northern edge 

of the City ( via route 165, a Johnson Road extension, and via Ingomar-

Grade Road) provides an alternative pathway for much of the City where 

residents will find a faster travel path to leave the City for job destinations, 

etc.  

It is possible to achieve level of service D or better conditions throughout the 

City if the bypass is in place, and if intersection improvements suggested in 

this report are implemented.  This can be done even with Pacheco Boulevard 

remaining in its existing state: a four lane facility.  The City will continue to 

need to improve access control along Pacheco Blvd. with a median and left 

turn pockets to replace the two-way left turn lane whenever traffic 

operations warrant this change. The City should continue to monitor traffic 

operations along Pacheco Blvd. and when warranted, install a raised median 

to limit turning movements if accidents increase, or if traffic delays are 

apparent. 

WITHOUT BYPASS 

If the SR 152 Bypass is not constructed in the future, the growth impacts 

would overwhelm the City street system and cause LOS F conditions at 

numerous locations.  Pacheco Boulevard is currently the backbone that 

carries the vast majority of traffic within and through the City.  It is not 

feasible to mitigate the Year 2025 LOS F conditions that are projected to 

occur along Pacheco Boulevard (with no bypass in place) through normal 

widening (such as widening it from a four lane facility to a six lane facility).  

Pacheco Boulevard must remain a four lane facility because there is no room 

to widen the road.   
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EXPRESSWAY CONFIGURATIONS 

There are several configurations conceptually planned for the route 152 

bypass.  Caltrans has studied several alignments for the bypass, including 

one called alternative 3M, which basically provides for three connections to 

the City of Los Banos.  Each location according to the Caltrans plan would be 

a full blown diamond style interchange (at both ends of Pacheco Boulevard, 

and to the north at route 165).  EPA supports the selection of Alternative 3M 

as the preferred alternative for the project, as it avoids permanent impacts 

to wetlands and the Gadwall Wildlife Area.   

However, it is possible to implement the bypass in an expressway 

configuration.  An expressway is a limited access arterial facility with surface 

street intersections generally spaced at least a mile apart.  The intersections 

would be signalized in order to achieve satisfactory levels of service and 

maximum capacity.  Although the Caltrans alternative 3M (freeway facility) 

envisioned only three connections, this City-wide study examined five at-

grade signalized intersections that would interface the City streets with the 

expressway.  These intersection locations are as follows: 

1. The expressway at Pacheco Boulevard (west) 

2. The expressway at Ingomar Grade Road 

3. The expressway at State Route 165 

4. The expressway at Pacheco Boulevard (east) 

The Bypass would have two lanes in each direction, and would carry up to 

2,500 vehicles per hour (vph) in any one direction during the Year 2030 pm 

peak hour (a total of 4,500 vph) at its busiest section just east of Pacheco 

Blvd. at the west side of the City.  On the east, volumes are project to be as 

high as 2,200 vph for one direction.  At the northern section intersecting 

with SR 165, the highest directional volume for year 2030 was projected to 

be only 1,400 vph. 

LICENSE PLATE SURVEY 

Purpose 

A license plate survey was conducted to determine the travel patterns of 

vehicles within the City of Los Banos.  This information is needed for the 

traffic model to be set up properly.  PRISM Engineering  undertook the 

preparation of an origin-destination survey for the purpose of determining 
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how much traffic enters and leaves the City during the pm peak hour time 

period, or the critical time period for traffic volumes.  Once this information 

can be established, then it is possible to properly set certain parameters in 

the City’s traffic model for internal to external trip generation.  It is also 

possible to determine how much traffic actually passes through the City 

during the survey period (a percentage of total vehicles). 

Methodology 

PRISM Engineering  utilized high speed high definition video cameras to 

collect data.  Cameras were set up to operate in very high shutter speed 

(1/10,000th of a second) so that it was possible to capture via zoom lens the 

license plate detail for every passing vehicle, including trucks.  License plate 

data was collected in this manner at the west end of the City for traffic 

coming into the City, and also at the east end of the City for traffic exiting 

the City, generally at the City limit lines.  Cameras were synchronized so 

that the first vehicles entering the City were the same first vehicles leaving 

the City (a pace car determined the starting time for the exit survey 

station). 

Once the surveys were complete, the video was transferred to computer for 

viewing in high definition, and technicians transcribed each license plate 

detail into a spreadsheet.  Comparisons were made for each entry between 

the survey locations to determine how many license plates matched between 

both sides of town.  Time was also a factor in determining whether some of 

the vehicles that passed through town also made a stop-over in the City 

along the way.  The number of vehicles that were “delayed” in exiting the 

City by more than the 7 minute travel time it took the pace car to travel 

from station to station during peak traffic (a distance of approximately 4 

miles).  The average time of “stop over” was 19 minutes. 15% of the 

vehicles traveling “through” made a stopover, giving some idea of the “pass 

by” percentage factors to use in the model for generalized trip generation. 

Figures 4.1 and 4.2 show the results of the survey as it relates to the traffic 

model.  The Caltrans traffic count data shows that there are (during the pm 

peak hour time period) approximately 1,215 eastbound vehicles per hour 

entering the City of Los Banos at a location just west of Badger Flat Road, 

and 460 vehicles per hour leaving the City going westbound at the same 

location.   
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On the east side of the City, at a location just east of Ward Road, the 

Caltrans traffic count data for the same pm peak hour time period was 824 

vph in the eastbound (outbound) direction, and 646 vph in the westbound 

(inbound) direction. 

Traffic Model Utilization 

This information is key to properly setting up the City of Los Banos traffic 

model in TRANSCAD2.  There are two components to trip generation in a 

City: the internal traffic that starts and stays within the City, and the 

internal to external traffic that starts in the City and leaves the City for a 

remote destination, or vice versa. 

The City of Los Banos traffic model was set up as a pm peak hour model, 

and so the pm peak hour license plate survey was utilized to direct 22% of 

the total traffic generated in the City of Los Banos to interact with areas 

outside of Los Banos.  The balanced trip generation estimates in the 

TRANSCAD model show that there are approximately 11,100 pm peak hour 

trips generated by residential homes in the City, and 10,070 pm peak hour 

trips generated at non-residential locations, such as office, bank, shopping, 

government, etc. 

The model was set up utilizing the license plate survey data to directly input 

the THRU Trips into the model.  280 vehicles per hour went through the City 

in the eastbound direction during the pm peak hour, and 148 vehicles per 

hour went westbound through the City (as measured crossing the western 

City limits).  Once this data was entered into the model directly, then the 

trip generation parameters for internal to external trips were adjusted until 

the traffic volumes crossing the cordon stations in and out of the City 

actually matched existing Caltrans count data. 

                                                           
2
 TRANSCAD is the software used to model traffic in the City of Los Banos.  More  information can be found at 

www.caliper.com  
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This survey result 

indicates that 22% 
of the vehicles that 

entered the City of 
Los Banos from 

the west, passed 
all the way 

through the City of 

Los Banos. 
 

Approximately 280 
vehicles in the pm 

peak hour pass 
through the City 

going east, and 
148 pass through 

westbound. 

FIGURE 4.1  LICENSE PLATE SURVEY RESULTS, TRUCKS AND 

CARS 

This survey result 

indicates that 69% 
of the TRUCKS 

that left the City of 
Los Banos from 

the east side had 
passed all the way 

through the City of 
Los Banos. 

 
This validates the 

value of an SR 152 

Bypass and how 
most trucks pass 

through the City. 

FIGURE 4.2  LICENSE PLATE SURVEY RESULTS, TRUCKS ONLY 
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GENERAL PLAN LAND USES TRAFFIC GENERATION 

Trip generation for the City and annexation areas was calculated in a 

sophisticated spreadsheet set up to aggregate trips calculated by parcel into 

traffic analysis zones, which the TransCAD traffic model utilized to assign 

this traffic to the City street Network System, both existing and future.  The 

spreadsheet utilized a pivot table to calculate acreage totals for each land 

use type within each traffic analysis zone.  Calibrated trip generation rates 

were used to calculate production (residential) trips and attraction 

(nonresidential) trips within the City for use in the model.  The model would 

then balance the trips so that there would be an origin and destination for 

each trip.  The trips were then assigned to the street system using an 

equilibrium methodology built in to the model.  The model is patterned after 

the typical gravity model system utilized in nearly all traffic models in 

operation today.  The theory of the gravity model is that larger trip 

generators have a stronger attraction and as a result can drop traffic from 

farther distances away.  Small trip generators such as a convenience store 

will not typically attract traffic from far away.   

Table 4.1 has been prepared to summarize Existing 2007 trip generation 

calculations by trip purpose.  Table 4.2 summarizes year 2030.  The eight 

trip purposes in the traffic model are identified as follows: 

• Home based work (HBW),  

• home based shopping (HBSh),  

• home based school (HBSc),  

• home based other (HBO),  

• Non-Home based work (NHBW),  

• Non-Home based other (NHBO),  

• internal to external (IX),  

• external to internal (XI).   

These are typical trip purposes used in a sophisticated peak hour traffic 

model.  A home based work trip is where a driver travels from home to a 

work destination.  A Non-Home based other trip could be traveling from a 

work location to a store.  An internal to external trip is a trip that originates 

within the City and has a destination outside of the City. 
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TABLE 4.1 

TRIP GENERATION BY TRIP PURPOSE, PM PEAK HOUR, EXISTING CONDITION YEAR 2007 

 

 

SOURCE: City’s TRANSCAD Traffic Model 

 

This table shows that there are approximately 11,114 “production” residential trips calculated for the pm peak 

hour that generate in the City, 1336 of which go outside of the City.  The “attraction” non-residential trips are 

10,925 including internal-to-external trips.  The attraction trips have been balanced and adjusted to match 

residential trips within the City.  This traffic represents the “existing condition.” 
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TABLE 4.2 

TRIP GENERATION BY TRIP PURPOSE, PM PEAK HOUR, CUMULATIVE YEAR 2030 

 

 

SOURCE: City’s TRANSCAD Traffic Model 

 

This table shows that there are predicted to be approximately 32,075 “production” residential trips calculated 

for the pm peak hour that generate in the City, 3855 of which go outside of the City.  The “attraction” non-

residential trips are 53,782 including internal-to-external trips.  The attraction trips do not balance in this case 

to match residential trips within the City because there is an over-abundance of office and retail in the western 

annexation to the City. 
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TABLE 5.1 

YEAR 2030 CAPACITY ANALYSIS SUMMARY FOR “WITH SR 152 BYPASS” CONDITION 

 

Source: City’s Traffic Model, SynchroPro, and PRISM Engineering 
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PROPOSED TRAFFIC IMPROVEMENTS 

If the Bypass is not built, it is not possible to mitigate the LOS F conditions 

that would occur on Pacheco Blvd.  Therefore no improvement plans are 

shown or prepared for this scenario.  The only way to mitigate the volumes 

of traffic that would use Pacheco Blvd. without the Bypass would be to widen 

Pacheco Blvd. to a six lane divided arterial facility, with three through lanes 

in each direction, and dual left turn pockets and right turn pockets at each 

major intersection.  This would render many, if not all, businesses and 

buildings with no parking lots, essentially condemning these businesses at 

great expense and unacceptable impact to the City.  This is not a feasible 

alternative.  The Bypass is absolutely essential to avoid having traffic 

adversely impact the numerous properties along the Pacheco Blvd. corridor.  

In the pages that follow, the recommended Year 2030 preferred mitigation 

measures are outlined.  These are the mitigation measures that will result in 

LOS D or better conditions if the Bypass is also built. It represents the 

minimum mitigations needed to achieve LOS D at the lowest cost, given that 

the SR 152 Bypass is also built which will relieve the City from future 

impacts relating to SR 152 traffic.  Figure 5.1 shows the improvements 

necessary to achieve LOS D conditions in the future as the Bypass is also 

built out. 

NEW LEVEL OF SERVICE 

LOS D or better conditions is attainable at each of the City’s intersections if 

the SR 152 Bypass is built.  Figure 5.1 shows the new lanes needed, and 

intersections where a new signal is to be installed.  An existing signal is 

designated with a black and white color, and a new signal proposed is shown 

in color.  Existing lanes are shown in black color, new construction lanes are 

shown in red color, a green arrow indicates a new lane or turning movement 

obtained by restriping the roadway, blue indicates locations where the 

improvement is already bonded and will not be a part of the fee, and a lane 

that is to be removed or a turn prohibited is shown in orange (as defined in 

the legend of the illustration).   Table 6.1 shows each intersection diagram 

at a larger scale, and details the improvements / cost in text. 
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Figure 5.1 YEAR 2030 IMPROVEMENTS NEEDED WHEN BYPASS IS BUILT 
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EXISTING IMPROVEMENTS NECESSARY 

There are a few intersection locations that will need to be watched or 

monitored in the future by City Staff.  These are locations where the side 

street is at LOS E or LOS F. It is common that the major street 

(uncontrolled) at such an intersection is at LOS A or LOS B free-flow 

conditions.  These locations are shown in Tables 3.2 for existing conditions, 

and Table 5.1 for future Year 2030 conditions, with an LOS of A/F, for 

example.  The LOS A/F indicates that the major street is at LOS A and the 

side street is at LOS F.  All intersection locations that calculate to an average 

of LOS D or better conditions for the intersection as a whole are not included 

on the list for needed improvements.  There may be side street delay that is 

worse than LOS D, but signal warrants are also checked to determine if 

mitigation is warranted.  All future improvements can be attributed to future 

development, and should be included in the transportation mitigation fee 

program. 

 

FUTURE SYSTEM IMPROVEMENTS 

The following improvements are needed at a total of 54 intersections (some 

intersections do not exist yet, such as intersections with the future Bypass 

corridor), and the ID number correlates with the intersection number shown 

on Figure 5.1.  Table 5.1 shows the deficient and mitigated levels of service 

for the 54 intersections throughout the City of Los Banos that will need to be 

mitigated in the future.  The total cost for signal related improvements or 

installations was $16,900,000, and the remaining costs for widening and 

other types of improvements was $2,555,000, for a grand total of 

$19,455,000.  This is the amount of cost to allocate to the City-wide 

transportation improvement fee, and the remaining roadway widening to be 

completed will be done at developer’s expense and Caltrans’ expense.   
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Once these improvements are put in place, LOS D or better conditions will 

be the resulting level of service at each intersection throughout the City, 

consistent with the City’s General Plan policy.  The improvements for each 

intersection, along with cost estimates and details are given in the pages 

that follow. 

 

TABLE 6.1  INTERSECTION IMPROVEMENTS SUMMARY 

Table 6.1 spans multiple pages, and for each intersection where an 

improvement is needed in the future, it shows the new lanes needed in text 

form, and a graphic showing the appearance and orientation of the 

improvement(s). An existing signal is designated with a black and white 

color signal, and a proposed signal installation is shown in color.  Existing 

lanes are shown in black color, new construction lanes are shown in red 

color, a green arrow indicates a new lane or turning movement obtained by 

restriping the roadway, blue indicates locations where the improvement is 

already bonded and will not be a part of the fee, and a lane that is to be 

removed or a turn prohibited is shown in orange (as defined in the legend of 

the illustration).    

At intersections where a new signal is to be installed, the estimated cost for 

the signal and associated intersection improvements is also given.  The total 

cost at the base of Table 6.1 is $16,900,000 needed for signal installations, 

and $2,555,000 needed to other intersection improvements.  The grand total 

cost is $19,455,000 for the City’s transportation capital improvement 

program cost.  This cost is to be spread out as a mitigation fee to various 

land use types in the City, and is yet to be determined as a part of another 

study currently underway by the City.  The intersection locations where 

widening is being called out as a needed improvement, and where future 

development local to that intersection will pick up the cost, is indicated with 

a “YES” in the last column of Table 6.1. 
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Table 6.1   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

1 H St  
& S. Badger  

Flat Rd. 

Signalize. 
Add EBL, 

EBT, WBL, 
WBR, NBL, 

NBT, SBL, 
SBT. 

 

$350k  YES 

2 H St  

& Ortigalita 

Rd. 
 

(This is a new 
intersection at 

LOS C) 

Signalize. 

Add new SB 

and NB 
approaches.

Add EBL, 
EBT, WBL, 

WBT. 
 

$350k  YES 

3 Overland Ave 

& Santa Lucia 
Ave 

Signalize 

(create new 
N/S 

intersection 
as shown 

with 
connection 

to south)  

$350k  YES 

4 Overland Ave 
& Johnson Rd 

Realign 
Offset 

Intersection. 
Signalize. 

Add WBL, 
EBL. 

Restripe 
NBTR, 

WBTR. 

 

$350k $50k YES 
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

5 Overland Ave 
& Nantes Ave 

Signalize 
Intersection. 

Add EBL 

 

$300k   

6 Overland Ave 

& 2nd St 

Signalize 

Intersection. 
Add EBL, 

WBL. 

 

$400k $100k  

7 Overland Ave 
& 

Stonewood Dr 

Signalize 
Intersection. 

Restripe to 
allow NBL 

and SBL. 

 

$400k   

8 Overland Ave 

& H St 

Eliminate All 

left turns by 
signage and 

median. 
Add WBT 

and EBT. 

 

 $40k YES 
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

9 Overland Ave 
& N Santa Ana 

St 

Eliminate All 
left turns by 

signage, 
median.  

Prohibit NB 
or SB Thru. 

 

 $40k  

10 Overland Ave 

& N Santa 
Paula St 

Eliminate All 

Left Turns 
by Signage, 

median 

 

 $40k  

11 Mercey 
Springs Rd  

& Santa 
Barbara Dr 

Signalize. 
Add extra 

north and 
south 

through 
lanes. 

Restripe for 
EBR.  

$450  YES 

12 H St  

& Colorado 
Ave 

Signalize. 

Add EBL, 
EBT, WBTR, 

and NBT. 
Add SB 

approach 
(SBL, SBT, 

and SBR).  

$400k $100k YES 
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

13 H St  
& Johnson Rd 

Signalize. 
Add WBL, 

and WBT. 

 

$350k $40k  

14 H St  

& Texas Ave 

Signalize. 

Add WBL. 
Add WBT, 

EBT lanes. 

 

$300k $100k  

15 Willmott Ave  
& 2nd St 

Signalize 
Intersection 

in 4 Phase 
Demand 

Sequence 
(no left turn 

pockets 
needed)  

$350k   

16 Willmott Ave  

& 7th St 

Signalize 

Intersection, 
Add left turn 

pockets for 
all 

approaches 

 

$350k   
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

17 H St  
& 2nd St 

Signalize.  
Add WBTR. 

Restripe to 
change EBR 

to EBTR. 

 

$350k   

18 H St  

& 4th St 

Signalize 

Intersection 

(4 phase 
demand 

sequence). 
Add NBL, 

SBL, EBTR, 
WBTR  

$350k   

19 F St  
& 7th St 

Signalize 
Intersection.  

Restripe to 
allow EBL, 

WBL, NBL, 

and SBL. 

 

$350k   

20 B St  
& Mercey 

Springs Rd 
 

Add SBT.  
Restripe to 

allow NBT 
and EBR.  

Modify 
signal 

standards 
(new poles)  

$450k $80k  
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

21 B St  
& Place Rd 

Signalize 
Intersection. 

 

$400k $100k  

22 J St  

& I St 

Block off 

Maryland 

Avenue. 
Create four 

way 
intersection. 

Signalize. 
 

$300k $50k  

23 I St  

& 4th St 
 

Signalize.  

Restripe to 
allow NBL 

and SBL.  
Adjust 

parking. 

 

$300k $50k  

24 H St  
& 6th St  

(Main St) 

Signalize.  
Restripe to 

allow EBT, 
WBT, and 

NBL.  Adjust 
parking. 

 

$300k $20k  
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

25 H St  
& 7th St  

Add SBR on 
7th, EBT, 

WBT on H. 
 

 

 $100k  

26 San Luis St  

& Mercey 

Springs Rd 

Signalize 

Intersection. 

Add NBT 
and SBT. 

 

$450k $75k  

27 Pacheco Blvd 

& S. Badger 
Flat Rd 

Add WBR, 

SBL, SBT, 
SBR, NBT 

(all 
developer 

funded) 

 

  YES 

28 Pacheco Blvd 
& Ortigalita Rd 

Rrestripe 
EBL, NBT. 

Add WBR, 
SBL, SBT, 

SBR (all 
developer 

funded) 
 

$150k $50k YES 

 

 

 
 
 



C h a p t e r  6    C a p i t a l  I m p r o v e m e n t  P a g e  | 40 

City of Los Banos Street System Master Plan 

 

 

 

Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

29 Pacheco Blvd 
& I St 

Add EBR. 
Add bonded 

NBL, NBR, 
and SBR. 

 

  YES 

30 Pacheco Blvd 

& Paradise Ln 

Limit NB 

approach to 
Right Turn 

Only 
(Median 

Along 
Pacheco) 

 

 $40k  

31 Mercey 
Springs Rd 

& Vineyard Dr 

Signalize.  
Add 

Vineyard EB 

approach. 
Add WBL, 

NBL, SBL. 
Add NBT, 

SBT  

$450k $50k YES 

32 Pacheco Blvd 

& 4th St  
 

Add NBL, 

SBL, modify 
Signal. 

Coordinate 

signal with 
Int#37 (4th 

at Wash.) 
 

$450k $200k  
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

33 Pacheco Blvd 
& S 11th St 

Signalize 
Intersection. 

Create 
longer WBL. 

Add NBR 

 

$450k $75k  

34 Pacheco Blvd 

& Place Rd 

Enable or 

Restripe to 

allow for 
SBR, SBT, 

SBL, WBR, 
NBTR, EBL.  

Complete 
signal.  

$250k  YES 

35 Cardoza Rd  
& Ortigalita Rd 

Signalize. 
Add SBL, 

NBL. 
Restripe to 

allow for 

NBT, SBT, 
EBL, WBL 

 

$350k $50k  

36 Birch Ave 
& I St 

Signalize. 
Restripe to 

allow for LT 
pockets on 

each 
approach. 

 

$350k $75k  
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

37 Washington 
Ave & 4th St 

Signalize, 
coordinate 

signal 
timing with 

Intersection 
32. (4th at 

Pacheco) 
 

$350k $75k  

38 Cardoza Rd  

& I St 

Signalize 

Intersection. 

Restripe to 
allow for 

SBL and 
NBL. 

 

$350k $100k  

39 Cardoza Rd  

& Fir Dr 

Signalize 

Intersection, 
coordinate 

timing with 
Intersection 

38. 
Add EBL, 

WBL  

$350k $75k  

40 Cardoza Rd  
& Center Ave 

Signalize. 
Add SBL, 

NBL. 
Add WB 

approach 
with WBL. 

 

$350k $50k YES 
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

41 Scripps Dr  
& Mercey 

Springs Rd 
 

(assuming 
Page extension 

connection in 

place) 

Signalize. 
Add left turn 

pockets all 
approaches. 

Add NBT, 
SBT. 

Add EB 

approach.  

$550k $350k YES 

42 Pioneer Rd  

& Ortigalita Rd 

Signalize. 

Add left turn 
to all four 

approaches.
Add WBT 

and NBT. 

 

$400k $50k YES 

43 Pioneer Rd  
& Center Ave 

Signalize. 
Add left turn 

pockets to 
all four 

approaches. 

 

$450k  YES 

44 Pioneer Rd  

& Blue Ridge 
Ave 

Signalize. 

Restripe for 
WBL, SBT. 

Add NB 
approach. 

 

$450k $50k YES 
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

45 Pioneer Rd  
& S 11th St 

Signalize. 

 

$350k $100k YES 

46 Pioneer Rd  

& Mercey 

Springs Rd 

Signalize, 

Add left turn 

pockets to 
all four 

approaches.  
Add NB and 

SB thru 
lanes.  

$650k  YES 

47 SR 152 
Expressway 

and Pacheco W 

Four Lane 
expressway 

with 
signalized 

access 

(Caltrans to 
do) 

 

Caltrans   

48 SR 152 

Expressway 
and Ingomar 

Grade 
(This is a new 

intersection at 
LOS C) 

Four Lane 

expressway 
with 

signalized 
access 

 

$1,000k   
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

49 SR 152 
Expressway 

and SR 165 

Four Lane 
expressway 

with 
signalized 

access 
(Caltrans to 

do) 
 

Caltrans   

50 SR 152 

Expressway 

and Pacheco E 

Four Lane 

expressway 

with 
signalized 

access 
(Caltrans to 

do) 
 

Caltrans   

51 Overland Ave 

& N Santa Inez 

Eliminate All 

Left Turns 
by Signage, 

median 

 

 $40k  

52 Madison Ave & 
Center St 

Signalize. 
Add SBL. 

 

$350k $100k  
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Table 6.1, cont.   Intersection Improvement and Cost Summary 

ID Intersection 

Mitigation 

Measure 

Mitigation 
Illustration (red is 

new improvement) 

Signal 
Related 
Costs 

Other 
Costs 

Widen

ing by 
New 

Devel. 

53 San Luis St & 
Place Rd 

Signalize. 
Add WBL, 

EBL, NBL, 
SBL, NBTR. 

 

$450k   

54 San Luis St & 

Miller Ln 

Signalize. 

Add WBL, 

EBL.  Split 
n/s signal 

phases. 
Sign for 

school zone. 
 

$450k $40k  

       

   TOTALS $16,650k $4,940k  
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Purpose 

The purpose of the City of Los Banos PM Peak Hour traffic model is to provide 

defensible detailed traffic projections for City streets, to be used in a local capital 

improvement needs program, and to facilitate the creation of a mitigation fee based 

on current development proposals.  The General Plan work recently completed by 

the City does not provide the level of detail needed for scoping out specific 

improvements at the intersection level, a level of detail which is often left to traffic 

impact studies to determine.  The development of this detailed pm peak hour traffic 

projection model will facilitate the City’s ability to create a capital improvement 

program that will have intersection level details.  The City will be able to determine 

the City-wide mitigation fee with this tool, and not have to rely on piece-meal 

development agreements, many of which do not address the bigger picture.  This 

model addresses the whole of the City as far as traffic projections is concerned, and 

the projections are to be used in a post-processing software package (SynchroPro 

and SimTraffic) to calculate levels of service at the intersection level. 

 

Methodology 

PRISM Engineering utilized the TRANSCAD software to develop the City’s traffic 

model.  The pm peak hour was selected as the primary analysis period, and daily 

and am peak hour projections are created as a factor of the pm peak hour 

projections.   

A parcel map was obtained from the Merced County Association of Governments 

(MCAG) which contained information for each parcel in the City of Los Banos.  This 

information was used to determine trip generation for each parcel.  TRANSCAD was 

used to load this parcel shape file, and group the parcels into Traffic Analysis Zones 

(TAZ’s) created by PRISM Engineering.  PRISM Engineering initially utilized the 

TAZ’s created by MCAG and then subdivided these TAZ’s into smaller zones that 

would generally mirror the block level in Los Banos.  In this manner, traffic could be 

directly assigned to the street adjacent to each block, and yield a more even 

distribution of traffic flow to the street system.  TRANSCAD was used to combine 

the parcels into the new TAZ boundaries, and add a new TAZ field to the parcel file. 

Once the new smaller TAZ areas were created, PRISM Engineering developed an 

EXCEL spreadsheet that imported the parcel file from TRANSCAD, complete with 

new TAZ numbers. A PIVOT TABLE was created to summarize all parcels by TAZ 

number, so that all parcels could be totaled by acreage for each TAZ.  The 

spreadsheet contained a large table containing all of the various TAZ rows with 



A P P E N D I C E S   P a g e  | 50 

City of Los Banos Street System Master Plan 

 

 

 

 

 

detailed land use data by columns.  PRISM Engineering conducted a detailed VIDEO 

SURVEY of Pacheco Blvd. in the City of Los Banos to determine highly detailed land 

use information.  For example, in the MCAG model, RETAIL COMMERCIAL was 

examined, TAZ by TAZ in the field to determine if it was Fast Food, Shopping 

Center, Gas Station, Hotel, Restaurant, etc., so that a very detailed picture of trip 

generation could be constructed throughout the City.  ITE PM Peak Hour trip 

generation rates were used to calculate the traffic projections for each TAZ for each 

of the land use categories.  These land use categories included: 

Airport, Auto Care Center, Auto Dealer, Auto Parts Store, Bank, Cemetery, 

Church, College, Convenience Market, Drinking Place, Elementary School, 

Fast Food W/ Drive Thru, Fast Food W/O Drive Thru, Fire station, Gas Station 

W/ Food, Gas Station W/O Food, General Office, Hardware Store, Heavy 

Industrial, High School, High Turn Restaurant, Hospital, Laundromat, Light 

Industrial, Medical Office, Middle School, Ministorage, Multipurpose Rec. 

Center, Park, Pharmacy, Preschool, Quality Restaurant, Quick Lube Station, 

Self Car Wash, Shopping Center, Specialty Retail, Supermarket, Utility, Video 

Rental Store, Hotel, Motel, Apartment, Mobile Home, Retirement Residential, 

and S.F. Residential. 

The trip generation was then adjusted in another spreadsheet to assign trips to the 

various trip purposes, such as Home Based Work, Home Based Shopping, Non 

Home Based, etc., and even assign portions of these external to the City or internal 

to the City. 

 

PRISM Engineering conducted a traffic origin destination survey (see Memorandum 

No. 1, License Plate Survey, Origin Destination Study, PRISM Engineering) to aid in 

the determination of how much traffic passes through the City versus arrives as the 

City. This survey was used to determine how to set traffic model parameters to 

cause an appropriate internal/external trip assignment to and from the City of Los 

Banos. 

Once trip generation was calculated based on pm peak hour trip generation rates 

by TAZ, traffic was converted to productions and attractions for used in the 

TRANSCAD traffic model.  Trips were balanced, the gravity model run, and traffic 

assigned to the street network according to the “equilibrium” method. 

During the calibration process, speeds of roads were adjusted until traffic counts 

could be closely matched for the street system. Because the model was created 

with accurate land use data, in a detailed pm peak hour trip generation setting, the 

results were initially fairly close to traffic counts.  Some corrections were made to 
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the initial parcel data to add a structural improvement value to the parcel, so that 

trip generation could be calculated (Los Banos is ever developing, and some parcels 

still show as “vacant” in the MCAG data).  PRISM used the field survey effort to 

make as many corrections to this changing data set as possible, to bring it up to 

date.  The model street network speeds were adjusted until the model was 

calculating traffic projections at the level needed to pass acceptance with the 

intersection level of detail. 

Calibration Results 

The bottom line in a calibration is how well the model performs in matching traffic 

count data.  Table 1A and 1B summarize the results of the traffic model 

performance, which far exceed the minimum requirements set by Caltrans in the 

Travel Forecasting Guidelines document, dated November 1992.  The results of the 

Los Banos pm peak hour traffic model exceed Caltrans’ thresholds for acceptability: 

 

• Overall 4% error on traffic counts compared to model projections. 
• 92% of all links perform at acceptable levels. 
• All of the main roads with larger volumes (the significant ones) have 
acceptable percent errors. 
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Table 1A  Traffic Model Performance by Street Segment 
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Table 1B  Traffic Model Performance by Street Segment 
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The Caltrans guidelines for traffic model performance is set forth in Table 2, which 

shows the allowable maximum deviation of a traffic model projections from a traffic 

count. 

 

Table 2 

Caltrans Criteria for Allowable % Error in a Model 

 

PM Peak Hour Volume Allowable % Error 

  
0 60% 

250 55% 

500 49% 

1000 38% 

1500 32% 

2000 26% 

2500 24% 

3000 22% 

4000 20% 

5000 18% 

6000 16% 

7000 14% 

 

The contents of Table 2 were derived from Figure 3-9 in the Caltrans Travel 

Forecasting Guidelines document (see attached graphic).  PRISM Engineering 

assumed a 10% factor for pm peak hour volumes. 
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Purpose 

The purpose of a license plate survey is to determine the travel patterns of vehicles 

within a certain area, this area being the City of Los Banos.  PRISM Engineering 

undertook the preparation of an origin-destination survey for the purpose of 

determining how much traffic enters and leaves the City during the pm peak hour 

time period, or the critical time period for traffic volumes.  Once this information 

can be established, then it is possible to properly set certain parameters in the 

City’s traffic model for internal to external trip generation.  It is also possible to 

determine how much traffic actually passes through the City during the survey 

period (a percentage of total vehicles). 

 

Methodology 

PRISM Engineering utilized high speed high definition video cameras to collect data.  

Cameras were set up to operate in very high shutter speed (1/10,000th of a 

second) so that it was possible to capture via zoom lens the license plate detail for 

every passing vehicle, including trucks.  License plate data was collected in this 

manner at the west end of the City for traffic coming into the City, and also at the 

east end of the City for traffic exiting the City, generally at the City limit lines.  

Cameras were synchronized so that the first vehicles entering the City were the 

same first vehicles leaving the City (a pace car determined the starting time for the 

exit survey station). 

 

Once the surveys were complete, the video was transferred to computer for viewing 

in high definition, and technicians transcribed each license plate detail into a 

spreadsheet.  Comparisons were made for each entry between the survey locations 

to determine how many license plates matched between both sides of town.  Time 

was also a factor in determining whether some of the vehicles that passed through 

town also made a stop-over in the City along the way.  The number of vehicles that 

were “delayed” in exiting the City by more than the 7 minute travel time it took the 

pace car to travel from station to station during peak traffic (a distance of 

approximately 4 miles).  The average time of “stop over” was 19 minutes. 15% of 

the vehicles traveling “through” made a stop over, giving some idea of the “pass 

by” percentage factors to use in the model for generalized trip generation. 

Figure 1 shows the results of the survey as it relates to the traffic model. 
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This survey result 

indicates that 22% 

of the vehicles that 

entered the City of 

Los Banos from the 

west, passed all the 

way through the City 

of Los Banos. 

 

Approximately 280 

vehicles in the pm 

peak hour pass 

through the City 

going east, and 148 

pass through 

westbound. 

Figure 1  License Plate Survey Results, Trucks and Cars 

 

This survey result 

indicates that 69% 

of the TRUCKS that 

left the City of Los 

Banos from the east 

side had passed all 

the way through the 

City of Los Banos. 

 

This validates the 

value of an SR 152 

Bypass and how 

most trucks pass 

through the City. 

Figure 2  License Plate Survey Results, Trucks Only 
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The Caltrans traffic count data shows that there are (during the pm peak hour time 

period) approximately 1,215 eastbound vehicles per hour entering the City of Los 

Banos at a location just west of Badger Flat Road, and 460 vehicles per hour 

leaving the City going westbound at the same location.   

On the east side of the City, at a location just east of Ward Road, the Caltrans 

traffic count data for the same pm peak hour time period was 824 vph in the 

eastbound (outbound) direction, and 646 vph in the westbound (inbound) direction. 

 

Traffic Model Utilization 

This information is key to properly setting up the City of Los Banos traffic model in 

TRANSCAD3.  There are two components to trip generation in a city: the internal 

traffic that starts and stays within the city, and the internal to external traffic that 

starts in the city and leaves the city for a remote destination, or vice versa. 

The City of Los Banos traffic model was set up as a pm peak hour model, and so 

the pm peak hour license plate survey was utilized to direct 22% of the total traffic 

generated in the City of Los Banos to interact with areas outside of Los Banos.  The 

trip generation estimates in the TRANSCAD model show that there are 

approximately 11,100 pm peak hour trips generated by residential homes in the 

City, and 10,070 pm peak hour trips generated at non-residential locations, such as 

office, bank, shopping, government, etc. 

The model was set up utilizing the license plate survey data to directly input the 

THRU Trips into the model.  280 vehicles per hour went through the City in the 

eastbound direction during the pm peak hour, and 148 vehicles per hour went 

westbound through the City (as measured crossing the western City limits).  Once 

this data was entered into the model directly, then the trip generation parameters 

for internal to external trips were adjusted until the traffic volumes crossing the 

cordon stations in and out of the City actually matched existing Caltrans count data. 

 

                                                           
3
 TRANSCAD is the software used to model traffic in the City of Los Banos.  More  information can be found at 

www.caliper.com  


