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Introduction and Study Parameters 

Introduction 

This report presents an analysis of the potential transportation impacts that would be associated with 
development of the proposed Costco on the east side Airport Park Boulevard approximately one-half of 
a mile south of Talmage Road in the City of Ukiah.  The study was completed in accordance with 
criteria established by the City of Ukiah and the California Department of Transportation (Caltrans), 
and is consistent with standard traffic engineering techniques.  The project’s potential effects on key 
intersections, US 101, pedestrian and bicycle circulation, and transit facilities were assessed, and 
measures necessary to mitigate potentially significant impacts identified. 

The transportation analysis was prepared for the following background traffic scenarios: 

• Existing 
• Baseline 
• Future 

Project-generated trips were added to the Existing, Baseline and Future volumes to evaluate the 
following scenarios: 

• Existing plus Project Buildout 
• Baseline plus Project Buildout 
• Future plus Project Buildout 

Project Profile 

The proposed project would consist of a new 148,000 square foot Costco Wholesale warehouse with a 
tire center, a food court and a Costco fuel station that includes 16 fueling stations with the potential to 
expand to 20 fueling stations.  The 15.33-acre project site is currently vacant and is located on the east 
side of Airport Park Boulevard between the existing Ken Fowler Auto Center and the Mendocino 
Brewing Company. 

Study Area 

The proposed project is located on the west side of US 101 south of Talmage Road (SR 222) and 
Commerce Drive.  The project property is within the Redwood Business Park on Airport Park 
Boulevard.  The adjacent parcels to the north are currently developed as a unified shopping center 
including Walmart, FoodMaxx, Staples, Friedman’s Home Improvement Center and a number of small to 
medium sized retail stores, restaurants and a gas station.  Several hotels, a Starbucks coffee shop, a bank 
and other services are located on the opposite side of Airport Park Boulevard.  The shopping center 
and adjacent commercial uses are a destination for local shoppers from within the community as well as 
those from throughout the greater region since the nearest similar shopping opportunities are in Eureka 
to the north and Windsor to the south. 

The project is located amongst a mix of transportation resources that provide local and regional access 
to the site including US Route 101 and the Talmage Road (State Route 222) interchange, regional and 
local streets, bike lanes, sidewalks and transit.  The local circulation system serving the project site is 
shown in Figure 1.  Primary access to the Costco project site would be via two new access points on 
Airport Park Boulevard, while secondary access driveways are proposed on the existing roadway that 
provides access to Ken Fowler Auto Center. 
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US Route101 is the primary route connecting the City of Ukiah to the City of Santa Rosa and the San 
Francisco Bay Area to the south and Mendocino County to the north.  Within Ukiah, US 101 is a four-
lane freeway with interchanges at Talmage Road (SR 222), Gobbi Street and Perkins Street. 

Talmage Road-State Route (SR) 222 is a major arterial with a highway interchange along the eastern City 
Limits, and provides a direct connection between South State Street and US 101, a regional corridor.  
Talmage Road-SR 222 is a Caltrans facility between the railroad crossing (west of Airport Park 
Boulevard) and the community of Talmage to the east of US 101. 

Airport Park Boulevard extends from just north of Talmage Road along the project frontage to its 
terminus approximately three-quarters of a mile south of Talmage Road.  North of Talmage Road, 
Airport Park Boulevard connects to residential streets that eventually intersect with Gobbi Street and 
Perkins Street.  The southern terminus of Airport Park Boulevard intersects Airport Road, which 
ultimately intersects South State Street via Hastings Road.  Airport Park Boulevard provides primary 
access to the project site.  Along the project frontage, it has two travel lanes in each direction separated 
by planted medians and/or intermittent left turn lanes. 

South State Street is designated as an arterial street in the Ukiah Valley General Plan.  Within the City 
Limits, this roadway is generally a four-lane street that runs north-south and parallel to the US 101.  The 
posted speed limit on South State Street ranges from 35 miles per hour (mph) south of Talmage Road 
(SR 222), to 30 mph between Talmage Road (SR 222) and Gobbi Street, and 25 mph north of Gobbi 
Street.  Curbs, gutters and sidewalks exist along both sides of the street. 

Hastings Avenue-Airport Road runs along the northern and eastern side of the Airport and connects South 
State Street to Airport Park Boulevard at the intersection with Commerce Drive.  This street includes 
two lanes, on-street bicycle lanes on both sides of the street, and sidewalks on the northeastern side of 
the street.  The southern terminus of Airport Road connects to Airport Park Boulevard. 

Gobbi Street is a major arterial that provides a connection between South State Street and US 101 and 
has a highway interchange.  Gobbi Street is a three-lane street with a two-way left-turn lane separating 
the east-west travel lanes.  Sidewalks and bike lanes exists along both sides of Gobbi Street. 

Mill Street, west of South State Street, is primarily a residential road with one lane in each direction with 
parking, curb, gutter and sidewalks on both sides of the street.  This segment of Mill Street has a posted 
speed limit of 25 mph.  Mill Street east of South State Street provides a connection to Main Street, 
where it currently terminates. 

Waugh Lane is a narrow north-south collector street that connects Gobbi Street and Talmage Road (SR 
222).  This two-way street does not have centerline striping, sidewalks or bike lanes.  The posted speed 
limit is 25 mph. 

The following ten study intersections selected for analysis are shown in Figure 1.  The controlling 
jurisdiction (if not the City of Ukiah), is indicated in parentheses. 

1. South State Street/Mill Street 
2. South State Street/Gobbi Street 
3. South State Street/Talmage Road-SR 222 (Caltrans) 
4. South State Street/Hastings Avenue-Airport Road 
5. Talmage Road-SR 222/Waugh Lane (Caltrans) 
6. Talmage Road-SR 222/Airport Park Boulevard (Caltrans) 
7. Talmage Road-SR 222/US 101 South Ramps (Caltrans) 
8. Talmage Road-SR 222/US 101 North Ramps (Caltrans) 
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9. Talmage Road-SR 222/Hastings Frontage Road-Babcock Lane (Caltrans) 
10. Airport Park Boulevard/Commerce Drive 

Segments of US 101 to the north and south of the Talmage Road (SR 222) interchange were evaluated. 

Study Peak Periods 

The traffic analysis was focused on weekday a.m. and p.m. peak hours, which represent the two typical 
weekday peak hours.  The weekday a.m. and p.m. peak hours are the highest volume hours between 
7:00 and 9:00 a.m. and 4:00 and 6:00 p.m. respectively. 

Traffic counts during the Saturday midday peak were previously collected at the intersection of Talmage 
Road/Airport Park Boulevard to determine the extent of the potential project impacts during the 
Saturday midday peak.  Traffic volumes during the Saturday peak were approximately 31 percent lower 
than those during the weekday p.m. peak hour.  Potential impacts of the project on Saturdays are 
discussed in subsequent sections of this report, but a full quantitative analysis for Saturday conditions 
were not completed. 

Intersection Analysis 

Level of Service Methodologies 

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic 
volumes and roadway capacity using a series of letter designations ranging from A to F. Generally, Level 
of Service A represents free flow conditions and Level of Service F represents forced flow or 
breakdown conditions.  A unit of measure that indicates a level of delay generally accompanies the LOS 
designation. 

The study intersections were analyzed using methodologies published in the Highway Capacity Manual 
(HCM), Transportation Research Board, 2000.  This source contains methodologies for various types of 
intersection control, all of which are related to a measurement of delay in average number of seconds 
per vehicle. 

The ranges of delay associated with the various intersection Levels of Service are indicated in Table 1. 
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Table 1 
Intersection Level of Service Criteria 

LOS Two-Way Stop-Controlled All-Way Stop-Controlled Signalized 

A Delay of 0 to 10 seconds.  Gaps in 
traffic are readily available for 
drivers exiting the minor street. 

Delay of 0 to 10 seconds.  Upon 
stopping, drivers are immediately 
able to proceed. 

Delay of 0 to 10 seconds.  Most 
vehicles arrive during the green 
phase, so do not stop at all. 

B Delay of 10 to 15 seconds.  Gaps in 
traffic are somewhat less readily 
available than with LOS A, but no 
queuing occurs on the minor street. 

Delay of 10 to 15 seconds.  Drivers 
may wait for one or two vehicles to 
clear the intersection before 
proceeding from a stop. 

Delay of 10 to 20 seconds.  More 
vehicles stop than with LOS A, but 
many drivers still do not have to 
stop. 

C Delay of 15 to 25 seconds.  
Acceptable gaps in traffic are less 
frequent, and drivers may approach 
while another vehicle is already 
waiting to exit the side street. 

Delay of 15 to 25 seconds.  Drivers 
will enter a queue of one or two 
vehicles on the same approach, and 
wait for vehicle to clear from one or 
more approaches prior to entering 
the intersection. 

Delay of 20 to 35 seconds.  The 
number of vehicles stopping is 
significant, although many still pass 
through without stopping. 

D Delay of 25 to 35 seconds.  There 
are fewer acceptable gaps in traffic, 
and drivers may  enter a queue of 
one or two vehicles on the side 
street. 

Delay of 25 to 35 seconds.  Queues 
of more than two vehicles are 
encountered on one or more 
approaches. 

Delay of 35 to 55 seconds.  The 
influence of congestion is noticeable, 
and most vehicles have to stop. 

E Delay of 35 to 50 seconds.  Few 
acceptable gaps in traffic are 
available, and longer queues may 
form on the side street. 

Delay of 35 to 50 seconds.  Longer 
queues are encountered on more 
than one approach to the 
intersection. 

Delay of 55 to 80 seconds.  Most, if 
not all, vehicles must stop and 
drivers consider the delay excessive. 

F Delay of more than 50 seconds.  
Drivers may wait for long periods 
before there is an acceptable gap in 
traffic for exiting the side streets, 
creating long queues. 

Delay of more than 50 seconds.  
Drivers enter long queues on all 
approaches. 

Delay of more than 80 seconds.  
Vehicles may wait through more 
than one cycle to clear the 
intersection. 

Reference: Highway Capacity Manual, Transportation Research Board, 2000. 

 
Analysis of Two-Way Stop-Controlled Intersections 

The intersections of Talmage Road-SR 222/Waugh Lane, Talmage Road-SR 222/US 101 South Ramps, 
Talmage Road-SR 222/US 101 North Ramps and Talmage Road-SR 222/Hastings Frontage Road-Babcock 
Lane, which have one or two approaches stop controlled, were analyzed using the “Two-Way Stop-
Controlled” intersection capacity method from the HCM.  This methodology determines a level of 
service for each minor turning movement by estimating the level of average delay in seconds per vehicle.  
Results are presented for individual movements together with the weighted overall average delay for the 
intersection. 

Analysis of All-Way Stop-Controlled Intersections 

The intersection of Airport Park Boulevard/Commerce Drive, which is the only intersection controlled 
by all-way stop controls, was analyzed using the "All-Way Stop-Controlled Intersection" methodology 
contained in the HCM.  This methodology evaluates delay for each approach based on turning 
movements, opposing and conflicting traffic volumes, and the number of lanes.  Average vehicle delay is 
computed for the intersection as a whole, and is then related to a Level of Service. 

Analysis of Signalized Intersections 

The intersections of South State Street/Mill Street, South State Street/Gobbi Street, South State 
Street/Talmage Road-SR 222, South State Street/Hastings Avenue-Airport Road and Talmage Road-SR 
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222/Airport Park Boulevard, which are currently controlled by traffic signals were evaluated using the 
signalized methodology from the HCM.  This methodology is based on factors including traffic volumes, 
green time for each movement, phasing, whether or not the signals are coordinated, truck traffic, and 
pedestrian activity.  Average stopped delay per vehicle in seconds is used as the basis for evaluation in 
this LOS methodology. 

Level of Service Standards 

The Ukiah Valley General Plan and Growth Management Program (1995) establishes the criteria for 
acceptable operation.  Policy CT-16.2 states that, “LOS D is the minimum acceptable LOS for state 
highways, freeways, expressways, arterials and collectors.”  All of the study intersections fall under this 
criterion.  Based on discussions with the City of Ukiah it was determined that the level of service 
standard of LOS D would be applied to the overall intersection operation of stop-controlled 
intersections rather than individual movements or approaches of an intersection. 

Traffic Signal Warrants 

The point at which signalization should be considered as a mitigation measure was determined based on 
information contained in the Manual on Uniform Traffic Control Devices (MUTCD, California supplement), 
Federal Highway Administration, 2003.  For the purposes of this study, Warrant 3, the Peak Hour 
volume warrant, which determines the need for traffic control based on the highest volume hour of the 
day, was used as an initial indication of traffic control needs.  The use of this signal warrant is common 
practice for planning studies.  Other warrants, which are more generally applicable to existing traffic 
issues, require collection of traffic volumes for the highest four or eight hours of the day, review of the 
collision history, and evaluation of the system surrounding the location. 

Analysis of Interchange Area Queuing 

Adverse queuing conditions can result in traffic impacts at closely spaced intersections, particularly at 
freeway interchanges where queues can potentially affect mainline freeway operation.  For these 
reasons, an analysis of queuing was performed for the Talmage Road corridor between Waugh Lane and 
Hastings Frontage Road-Babcock Lane, including the intersections of Talmage Road at Airport Park 
Boulevard, US 101 Southbound Ramps and US 101 Northbound Ramps.  The analysis was focused on 
the p.m. peak hour as this time period has the highest delays and the greatest potential for queuing 
impacts. 

The projected vehicle queues were determined using the applied timing schemes in SIMTRAFFIC, which 
is a traffic simulation extension of SYNCHRO.  SIMTRAFFIC generates random “seeding” of vehicles on 
the street network and then simulates how vehicles will flow through the system using the actual 
volumes, phasing, and timing developed in SYNCHRO.  Because each SIMTRAFFIC run is unique, a 
series of six separate “runs” was used to develop queuing estimates.  The maximum queues that occur 
for each lane in the six SIMTRAFFIC runs were averaged and are reported as the maximum queue.  The 
signal phasing and storage lengths for each lane were obtained from Caltrans’ construction plans.  The 
timing schemes for baseline and future conditions were assumed to remain unchanged upon the addition 
of project-generated traffic.  Queuing impacts were considered significant if the calculated 95th percentile 
queue lengths either exceeded the available or proposed storage lengths of a left-turn pocket or was 
projected to queue back into the next controlled intersection or mainline freeway or freeway ramp 
facility. 

Analysis of US 101 Freeway 

The freeway analysis methodology contained in Chapter 23 of the HCM, “Basic Freeway Segments,” was 
used to determine levels of service on US 101.  The method uses variables such as traffic volumes, 
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geometric configuration of the freeway (i.e., number of lanes, widths of lanes and shoulders), 
topography, the percentage of heavy vehicles, and free-flow speeds to determine LOS criteria including 
the “service flow rate.”  Service flow rates are indicative of the travel demand on a freeway facility and 
are measured in the number of passenger cars per hour per lane.  The ranges of service flow rates 
associated with the various Levels of Service are presented in Table 2. 

Table 2 
Freeway Level of Service Criteria 

Level of Service Maximum Service Flow Rate 

A 710 pc/h/ln 

B 1,170 pc/h/ln 

C 1,680 pc/h/ln 

D 2,090 pc/h/ln 

E 2,350 pc/h/ln 

F Greater than 2,350 pc/h/ln 

Notes: pc/h/ln = passenger cars per hour per lane 
  Criteria are for a freeway with 65 mph free-flow speed 
  Source: Caltrans Guide for the Preparation of Traffic Impact Studies, 2002 

 
Caltrans maintains a target LOS at the transition between LOS C and LOS D for freeway facilities, which 
translates to a service flow rate of approximately 1,680 passenger cars per hour per lane.  Where an 
existing freeway is operating at less than the LOS C/D threshold an existing “measure of effectiveness” 
should be maintained.  In determining whether a project would create an adverse impact to a freeway 
facility already operating at LOS E or F, the forecasted service flow rate was compared to ideal freeway 
capacity to establish a theoretical volume-to-capacity (v/c) ratio.  The impact was considered 
cumulatively significant if the project would increase the freeway v/c ratio on a facility already operating 
at LOS E or F by 0.01 or more. 
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Existing Conditions 

Traffic Volumes 

Intersection vehicle turning movement volumes used in the analysis were collected in February of 2010.  
The existing intersection traffic volumes used in the analysis are shown in Figure 2. 

Traffic volumes for the US 101 freeway segments were obtained from the Caltrans “Traffic and Vehicle 
Data Systems Unit” internet site and reflect 2008 conditions. 

Intersection Conditions 

Levels of Service 

All of the study intersections are currently operating acceptably at LOS D or better overall during both 
peak periods evaluated.  It should be noted that even though the southbound right-turn lane at the 
intersection of Talmage Road/US 101 Southbound Ramps is currently operating at LOS E during the p.m. 
peak period, this intersection is operating at LOS A or B overall and therefore is considered to fall 
within acceptable levels of service. 

The existing levels of service for each of the study intersections are summarized in Table 3.  Level of 
service calculation sheets are provided in Appendix A. 
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Existing Traffic Volumes
Figure 2
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Table 3 
Summary of Existing Level of Service Calculations 

Intersection AM Peak Hour PM Peak Hour 

 Minor Approach Delay LOS Delay LOS 

1. South State St/Mill St 9.1 A 11.6 B 

2. South State St/Gobbi St 24.6 C 35.9 D 

3. South State St/Talmage Rd 22.5 C 29.9 C 

4. South State St/Hastings Ave 34.1 C 22.2 C 

5. Talmage Rd/Waugh Ln 1.3 A 2.6 A 

 Southbound Approach 14.3 B 24.7 C 

6. Talmage Rd/Airport Park Blvd 18.9 B 27.1 C 

7. Talmage Rd/US 101 SB Off-Ramp 7.5 A 13.0 B 

 Southbound Right-Turn 19.1 C 36.4 E 

 Northbound Right-Turn 12.6 B 31.6 D 

8. Talmage Rd/US 101 NB Off-Ramp 2.2 A 3.0 A 

 Northbound Approach 13.3 B 16.5 C 

9. Talmage Rd/Hastings Frontage Rd 1.9 A 2.5 A 

 Northbound Approach 16.2 C 24.8 C 

 Southbound Approach 15.0 C 20.7 C 

10. Airport Park Blvd/Commerce Dr 9.2 A 11.0 B 

US 101 Freeway Segments Northbound Southbound 

 PM Peak Hour Vp LOS Vp LOS 

 North of Talmage Rd-SR 222 704 A 697 A 

 South of Talmage Rd-SR 222 372 A 368 A 

Notes: Delay is in average seconds per vehicle; LOS = Level of Service; Vp = Service flow rate, 
measured in passenger cars per hour per lane 

 
Interchange Area Queuing 

Potential queuing interactions between the closely spaced intersections along the Talmage Road 
corridor from Airport Park Boulevard to east of US 101 Northbound Ramps were evaluated for both 
the a.m. and p.m. peak hours.  Although both peak periods were analyzed, queuing results for only the 
p.m. peak hour are discussed below as this peak resulted in far worse queuing than a.m. peak conditions. 

Under Existing p.m. peak hour conditions, the projected maximum queues between intersections and in 
turn pockets near the Talmage Road interchange are accommodated within the available storage except 
at one location.  The US 101 Southbound Off-Ramp at Talmage Road is calculated to have maximum 
queues that extend beyond the available storage.  A summary of the Existing p.m. peak hour queues is 
presented in Table 4.  Copies of the SIMTRAFFIC Queuing Projections are contained in Appendix A. 
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 Table 4 
PM Peak Hour Queues Near Talmage Road-SR 222 Interchange – Existing 

Intersection Northbound Southbound Eastbound Westbound 

 L T R L T R L T R L T R 

6. Talmage Rd/Airport Park Blvd             

 Available Storage 250 - 250 50 - 165 50 400 400 175 500 500 

 Maximum Queue 108 - 138 33 - 84 31 212 167 171 94 54 

7. Talmage Rd/US 101 SB Off-Ramp             

 Available Storage - - 1840 - - 600 - - 270 50 - - 

 Maximum Queue - - 109 - - 728 - - 0 16 - - 

8. Talmage Rd/US 101 NB Off-Ramp             

 Available Storage 930 - - - - - - - - - - - 

 Maximum Queue 113 - - - - - - - - - - - 

Notes: Maximum Queue represents the actual maximum queues that develop within SIMTRAFFIC (values 
represent the average of 6 SIMTRAFFIC runs); All distances are measured in feet 
Bold = movements where queues exceed available storage 

 
Collision History 

The collision history for the study area was reviewed to determine any trends or patterns that may 
indicate a safety issue.  Collision rates were calculated based on the most recent available records from 
January 1, 2006, through December 31, 2010, obtained from the California Highway Patrol and 
published in their Statewide Integrated Traffic Records System (SWITRS) reports.  As presented in 
Table 5, the calculated collision rates for the study intersections were compared to average collision 
rates for similar facilities statewide, as indicated in 2007 Accident Data on California State Highways, 
California Department of Transportation. 

Table 5 
Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(1/1/06-12/31/10) 

Calculated 
Collision Rate 

(c/mve) 

Statewide Average 
Collision Rate 

(c/mve) 

1. South State St/Mill St 18 0.55 0.43 

2. South State St/Gobbi St 8 0.18 0.43 

3. South State St/Talmage Rd 13 0.36 0.28 

4. South State St/Hastings Ave 4 0.12 0.43 

5. Talmage Rd/Waugh Ln 6 0.18 0.22 

6. Talmage Rd/Airport Park Blvd 9 0.20 0.43 

7. Talmage Rd/US 101 SB Off-Ramp 2 0.05 0.14 

8. Talmage Rd/US 101 NB Off-Ramp 1 0.03 0.14 

9. Talmage Rd/Hastings Frontage Rd 3 0.16 0.22 

10. Airport Park Blvd/Commerce Dr 5 0.24 0.41 

Notes: c/mve = collisions per million vehicles entering; Bold = collision rates that exceed the statewide average 
for similar facilities 
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Two of the existing study intersections have experienced higher collision rates than the statewide 
averages, while eight intersections experienced lower than average rates.  Copies of the collision 
calculation sheets are provided in Appendix B. 

The intersection of South State Street/Mill Street has a collision rate for the five-year study period that 
is slightly higher than the Statewide average rate.  The percentage of collisions that involved injuries was 
55.6 percent, which is above the statewide average of 43.9 percent.  Of the 18 collisions experienced at 
this intersection, eight were broadside collisions and six were rear-end collisions.  With the high 
number of rear-end and broadside collisions there may be traffic signal timing and vehicle detection 
deficiencies which put drivers in a ‘dilemma zone’ when approaching this intersection.  The City may 
wish to examine the traffic signal timing and detection system to ensure that this traffic signal is 
operating acceptably. 

The intersection of South State Street/Talmage Road had a collision rate slightly higher than the 
Statewide average rate.  The percentage of collisions that involved injuries was 46.2 percent, which is 
also slightly above the statewide average of 43.3 percent.  Collisions at this intersection were primarily 
rear-end and collisions.  The high incidence of rear-end crashes is fairly common at signalized locations, 
especially during periods of congestion.  Efforts by the City to improve signal timing could be effective in 
addressing the rear-end collision pattern experienced at this study intersection. 

Freeway Conditions 

The segments of US 101 to the north and south of Talmage Road are currently operating at LOS A in 
both the northbound and southbound directions during the p.m. peak hour.  The existing levels of 
service for the freeway segments are summarized in Table 3.  Level of service calculation sheets for 
freeway segments are included in Appendix C. 

Alternative Transportation Conditions 

The Costco project site is located more than 0.75 mile from the nearest residential neighborhoods to 
the north and west of the site.  Therefore, it is reasonable to assume that project patrons or employees 
are unlikely to walk to the site, since it is more than the typical desirable walking distance of 0.25 mile.  
However, some patrons or employees may walk from transit stops or bicycle to the project site. 

Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, pedestrian signals, curb ramps, and streetscape 
amenities.  In general, a network of sidewalks, crosswalks, pedestrian signals, and curb ramps provide 
access for pedestrians in the vicinity of the proposed project site; however, significant sidewalk gaps, 
obstacles, and barriers can be found along each of the roadways connecting to the project site.  Existing 
gaps and obstacles along the connecting roadways impact convenient and continuous access for 
pedestrians and present safety concerns in those locations where appropriate pedestrian infrastructure 
would address potential conflict points.  A summary description of existing pedestrian conditions is 
provided below. 

• Talmage Road – Intermittent sidewalk coverage is provided on Talmage Road with significant gaps on 
one or both sides of the street between Hastings Frontage Road-Babcock Lane on the east side of 
US 101 and South State Street.  Curb ramps and crosswalks at side street approaches are 
intermittent, non-existent, or not compliant with current ADA standards.  High-speed movements 
associated with the Talmage Road/US 101 interchange are in conflict with pedestrian movements.  
Overhead streetlights provide lighting of the corridor. 
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• Airport Park Boulevard – There is intermittent sidewalk coverage on Airport Park Boulevard.  
Currently sidewalks do not exist on the east side of the street along the project frontage.  Sidewalks 
are provided along the developed properties on the west side of the street between Talmage Road 
and Commerce Drive.  South of Commerce Drive, limited sidewalk coverage is provided along 
developed property frontages.  Marked crosswalks are not provided at the Airport Park Boulevard/ 
Commerce Drive intersection, and curb ramps are not in compliance with current ADA standards.  
Street lighting is not provided on Airport Park Boulevard. 

• Airport Road – Continuous sidewalks exist on the north side of Airport Road between Commerce 
Drive and Hastings Avenue.  Sidewalks are not provided on the south side of the street.  There are 
no streetlights on this road. 

• Hastings Avenue – Continuous sidewalks are provided on the north side of Hastings Avenue between 
Airport Road and approximately 275 feet east of South State Street.  Sidewalks are not provided on 
the south side of the street.  Hastings Avenue has no street lighting. 

• South State Street – Sidewalks are generally provided on both sides of South State Street with 
intermittent gaps along undeveloped property frontages.  Overhead streetlights provide lighting for 
the corridor. 

• Waugh Lane, Betty Street, Lorraine Street, and Henderson Lane are all narrow local streets that provide 
access to residences on the north side of Talmage Road.  Sidewalks and streetlights are generally 
not provided along these local streets. 

Bicycle Facilities 

The 2006 Mendocino County Bikeway Plan identifies the following types of bikeways: 

• Class I – These facilities are commonly referred to as "bike paths.”  They provide a completely 
separated right-of-way for the exclusive use of bicycles and pedestrians with cross flows of 
motorists minimized. 

• Class II – These facilities are commonly referred to as "bike lanes.”  They provide a restricted right-
of-way designated for the exclusive or semi-exclusive use of bicycle traffic, with through travel by 
motor vehicles or pedestrians prohibited.  Adjacent vehicle parking and cross flows by pedestrians 
and motorists are permitted. 

• Class III – These facilities are commonly referred to as "bike routes.”  They are generally on-street 
facilities that provide right-of-way designated by signs and/or pavement markings and are shared 
with pedestrians and motorists. 

In the project area, Class II bike lanes exist on Hastings Avenue between Airport Road and South State 
Street.  Bicyclists ride in the roadway and/or on sidewalks along all other streets within the project 
study area. 

The following bicycle and pedestrian improvements are listed as planned improvements in Ukiah’s 
General Plan or Bicycle Master Plan.  It should be noted that the planned improvements listed in Ukiah’s 
General Plan or Bicycle Master Plan did not include specifics about the timing or funding for 
implementation of these projects. 

• Planned Class III bike route on Talmage Road between South State Street and Ukiah’s eastern city 
limit. 
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• Planned North Western Pacific Rail Trail (Class I pathway) along the rail corridor just west of the 
project site between Ford Road and Norgard Lane. 

Transit Facilities 

The Mendocino Transit Authority (MTA) provides fixed route bus service in Ukiah.  MTA Local Route 9 
provides loop service to destinations throughout the City and stops on Commerce Drive between 
Walmart and FoodMaxx.  Stops on this route are within a reasonable walking distance to the project 
site.  Route 9 operates Monday through Friday with approximately one-half hour headways between 
7:00 a.m. and 8:30 p.m.  Saturday service operates with approximately one-half hour headways between 
10:00 a.m. and 5:00 p.m. 

Routes 20, 21, and 30 provide inland service between Willits, the Redwood Valley, Calpella, and Ukiah.  
Each route stops on Commerce Drive between Walmart and FoodMaxx and operate Monday through 
Friday with approximately one to three hour headways between 8:00 a.m. and 5:30 p.m. 

Route 75, the South Mendocino Coast Bus, provides service between Gualala, Fort Bragg, and Ukiah, 
with a stop on Commerce Drive between Walmart and FoodMaxx.  Route 75 operates Monday through 
Saturday with northbound and southbound service in the morning and afternoon. 

Two bikes can be carried on most MTA buses.  Bike rack space is on a first come, first served basis.  In 
Ukiah, bikes are not allowed on the bus south of downtown.  Within Ukiah, bikes are not permitted 
south of School Street and Perkins Street on the Local #9.  Based on discussions with MTA staff it was 
determined that bikes are actually allowed south of Downtown, School Street and Perkins Street with 
one specific restriction.  Buses with the front loading bicycle racks in use have a difficult time negotiating 
the intersection of South State Street/Gobbi Street.  Therefore, before buses access this intersection 
bus riders with bicycles on the front racks are asked to remove their bikes and ride to the next stop 
before re-boarding the bus. 

Dial-a-ride, also known as paratransit, or door-to-door service, is available for those who are unable to 
independently use the transit system due to a physical or mental disability.  MTA Paratransit is designed 
to serve the needs of individuals with disabilities within Ukiah and greater Mendocino County. 

Local Regulations 

Relevant policies from the City’s General Plan are provided below. 

2004 City of Ukiah General Plan 

The Ukiah General Plan indicates that, “Developing bicycle and pedestrian paths as an attractive, 
integrated part of the transportation system can enhance the quality of life in the City and County.  Easy 
to use paths, with convenient secured bicycle parking, and safe travel ways will encourage people to use 
bikes or walk on trips and errands.”  The following Goals, Policies, and Implementation Actions from the 
General Plan are relevant to the proposed project. 

Goal CT-3: Design new development and redevelopment projects to be as accessible by foot, bicycle, 
and transit, as they are by auto 

Policy Ct-3.1:  New development and redevelopment projects shall specifically include plans for 
pedestrian facilities, bike lanes, bike racks, and transit stops. 
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Implementation CT-3.1(a):  Working with the Mendocino Transit Authority and other appropriate 
agencies, the City and County shall include in the land development code a menu of options to 
facilitate and encourage alternative modes of travel and transportation. 

Goal CT-6: Increase the use of bicycle transportation 

Implementation CT-6.1(a):  Utilize the Land Development Code to ensure that there is secure and 
safe parking for bicycles in new parking facilities. 

Policy CT-6.2:  Promote the use of bicycles as a viable and attractive alternative to cars. 

Implementation CT-6.2(b):  Provide incentives and technical support to encourage employers to 
provide convenient, safe, and secure bicycle parking at places of employment. 

Policy CT-6.3:  Provide bicycle lanes or paths along major streets. 

Implementation CT-6.3(a):  Require that streets linking residential areas with school facilities and 
shopping areas be designed to include bicycle lanes. 

Implementation CT-6.3(b):  Consider bicycle operating characteristics in the design of intersections 
and traffic control systems and include appropriate features in intersection design standards. 

Goal CT-7: Develop pedestrian access 

Policy CT-7.1:  Treat pedestrian access as an integral part of all road improvements within the City 
and within urbanized development areas of the County. 

Implementation CT-7.1(b):  Pedestrian walkways shall be integrated and designed to provide direct 
access between areas. 

Implementation CT-7.1(d):  Pedestrian access shall be accessible to the handicapped with appropriate 
curb cuts, grades, and ramps. 

Goal CT-8: Encourage increased use of public transportation 

Policy CT-8.1:  Make it easier to utilize bus service. 

Implementation CT-8.1(d):  The City and County shall work with MTA and Caltrans to ensure that 
project design maximizes potential sources of transit ridership through the use of shelters, 
passengers amenities, and service schedules. 

Goal CT-9: Maximize the use of public transportation through efficient land use patterns and 
supporting incentive programs 

Policy CT-9.1:  Include design features in new commercial and residential areas that make public 
transportation convenient. 

Implementation CT-9.1(b):  As a part of project review for new development, seek comments and 
recommendations from the Mendocino Transit Authority concerning the agency’s needs to better 
serve the project. 

Implementation CT-9.1(d):  No mitigation measures or project conditions shall exceed the direct 
relationship between the economic cost of the requirement measured against the project’s actual 
impact. 
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Policy CT-9.2:  Support a strategy to provide funding and incentives to increase ridership 
opportunities. 

Implementation CT-9.2(a):  Develop an overall strategy to mitigate traffic and air quality impacts from 
new development which cannot directly be served by public transit.  Consider a range of 
alternatives designed to encourage people to use alternatives to the automobile.  These programs 
may include, and are not limited to, incentives for public transit ridership, or construction of nearby 
or convenient bus stops. 



 

 

Costco DEIR Traffic & Circulation Report for the City of Ukiah 
June 28, 2012 Page 17 

Roadway Improvements 

Planned Intersection Improvements 

At the time of this report, the City of Ukiah is in the process of designing treatments to improve traffic 
operations at intersections #4, South State Street/Hastings Avenue-Airport Road, and #11, Airport Park 
Boulevard/Commerce Drive. 

Following is a description of the improvements that are being designed. 

• Intersection #4 – South State Street/Hastings Avenue-Airport Road:  The intersection will be 
reconfigured to provide a left-turn lane on the westbound Hastings Avenue approach.  Based on 
information provided by Public Works construction of this planned improvement is expected to 
begin in 2012 or 2013.  Therefore, this planned improvement was included in the traffic analysis of 
Baseline and Future conditions. 

• Intersection #11 – Airport Park Boulevard/Commerce Drive:  Installation of a traffic signal is planned.  The 
lane configuration at this signalized intersection will remain the same as under Existing conditions.  
Construction of this planned improvement is expected to begin in 2012 or 2013.  Therefore, this 
planned improvement was included in the traffic analysis of Baseline and Future conditions. 

Originally, modifications to Talmage Road at the intersections with Airport Park Boulevard and the US 101 
SB Ramps were planned.  However, previous analysis from the Walmart Expansion DEIR Traffic & Circulation 
report determined that the original planned intersection improvements would not mitigate the project 
traffic impacts to an acceptable level.  Although the subject Walmart Expansion project was not approved, 
this report was still used as a reference and therefore, these improvements were not included in the 
analysis. 

Talmage Road Interchange 

The Walmart Expansion DEIR Traffic & Circulation report included an assessment of potential interchange 
modification alternatives to accommodate existing deficiencies and increased traffic at the Talmage Road 
interchange.  Two alternatives were presented for the southbound ramp intersection; however, since 
the Walmart Expansion project was not approved, no mitigation measures were officially adopted.  For 
the purpose of this study though, the traffic signal alternative presented in the Walmart report was used 
as a basis for determining necessary improvements with appropriate modification,  if needed.  It should 
be noted that the roundabout alternative presented in the Walmart Expansion DEIR Traffic & Circulation 
report was not incorporated into this analysis.   

The interchange improvements considered in this previous study includes the closure of the existing 
stop-controlled US 101 Southbound Off-Ramp right-turn to westbound Talmage Road.  All US 101 
Southbound Off-Ramp traffic would be redirected to access Talmage Road via a new full access 
intersection where the current loop ramp connects with Talmage Road so that all off-ramp traffic would 
utilize the off-loop ramp.  The existing US 101 Southbound Off-Ramp loop would be reconfigured to a 
more standard 90-degree angle.  Under this mitigation, the intersection of the loop ramp with Talmage 
Road would be controlled by a traffic signal.  Both the eastbound Talmage Road and northbound US 101 
Southbound Off-Ramp right-turn lanes will have right-turn overlap phasing, while the westbound Talmage 
Road approach would include protected left-turn phasing.  This mitigation would allow the existing two-lane 
Talmage Road overcrossing to be maintained. 

The design would also provide for two left-turn lanes on the westbound Talmage Road approach to 
Airport Park Boulevard, which should extend the entire distance to the adjacent intersection.  Since the 
left-turn lanes would extend all the way to the intersection, it is important that signs and markings on the 
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off-ramp are provided to direct drivers to the correct lane for their destination.  Further, intersection 
markings should be incorporated that provide guidance so that not to create a trap-lane situation for 
drivers in the far northbound left lane.  In order to avoid unacceptable vehicle queuing on eastbound 
Talmage Road between Airport Park Boulevard and US 101 Southbound Ramps, it would be necessary to 
remove the existing northbound right-turn overlap phasing at Airport Park Boulevard/Talmage Road.  This 
change may appear counterintuitive to improving operations, but the purpose of the change is to meter 
vehicles enter the segment, and instead use the space on northbound Airport Park Boulevard where more 
queuing space is available.   



Talmage Road Interchange Option A
Figure 3A
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 Background Traffic Conditions 

Baseline Traffic Scenario 

The Baseline traffic scenario represents a near-term horizon of the end of 2013 or 2014, when the 
proposed Project would be completed.  This scenario reflect conditions with traffic from projects that 
the City deems likely to be constructed and generating traffic by this horizon year.  For the purposes of 
this analysis, the following projects affecting the study area were included in the Baseline scenario. 

• The Branches Wood Fired Chop House, a 12,295 square foot quality restaurant which opened at 
the end of 2010, is located on the northwestern corner of Airport Park Boulevard/Commerce 
Drive-Hastings Avenue and is within the Airport Business Park. 

• The Arco AM/PM Market site is located approximately 0.75 miles northeast of Costco, occupying 
the currently developed but vacant building located on the southwest corner of Talmage Road/ 
Hastings Frontage Road-Babcock Lane.  Buildout of the proposed project would allow development 
of 3,000 square feet of convenience market space with a six-vehicle fueling position gas station.  The 
Arco AM/PM Market project has been approved by the City. 

• The Guillon project has been approved by the City, and is sited on the west side of Airport Park 
Boulevard south of Commerce Drive-Hastings Avenue, within the Airport Business Park.  This 
project includes up to 16,000 square feet of retail and commercial space. 

• The Kunzler Terrace Mine project site is located approximately three miles northeast of Costco, 
and will add minimal vehicle traffic to the US 101 ramp intersections on Talmage Road. 

The traffic associated with these projects was added to existing traffic volumes in order to obtain 
Baseline volumes.  The Baseline Traffic Volumes, which do not include trips associated with the 
proposed Costco project, are presented in Figure 4.  Baseline traffic volume projections for US 101 
were developed by adding the traffic volumes associated with the four Baseline projects to existing 2008 
volumes collected by W-Trans. 

Intersection Conditions 

With Baseline traffic volumes, all of the study intersections are projected to continue operating at 
acceptable levels of service.  These LOS results are summarized in Table 6.  As shown in Table 6, 
conditions for intersection #4, South State Street/Hastings Avenue-Airport Road and intersection #10, 
Airport Park Boulevard/Commerce Drive include the City’s planned improvements. 
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Table 6 
Summary of Baseline Level of Service Calculations 

Intersection AM Peak Hour PM Peak Hour 

 Minor Approach Delay LOS Delay LOS 

1. South State St/Mill St 9.2 A 12.0 B 

2. South State St/Gobbi St 25.0 C 37.1 D 

3. South State St/Talmage Rd 23.2 C 32.0 C 

4. South State St/Hastings Ave* 34.0 C 24.6 C 

5. Talmage Rd/Waugh Ln 1.3 A 2.6 A 

 Southbound Approach 14.4 B 25.4 D 

6. Talmage Rd/Airport Park Blvd 19.2 B 28.9 C 

 With Two WB Left-Turn Lanes 22.1 C 27.7 C 

7. Talmage Rd/US 101 Southbound Off-Ramp 7.9 A 17.2 C 

 Southbound Right-Turn 20.4 C 49.1 E 

 Northbound Right-Turn 12.8 B 37.5 E 

 Interchange Alternative – (Traffic Signal) 21.0 C 22.6 C 

8. Talmage Rd/US 101 Northbound Off-Ramp 2.3 A 3.3 A 

 Northbound Approach 13.6 B 17.9 C 

9. Talmage Rd/Hastings Frontage Rd 2.1 A 3.2 A 

 Northbound Approach 16.8 C 26.9 D 

 Southbound Approach 15.5 C 22.9 C 

10. Airport Park Blvd/Commerce Dr* 5.8 A 6.8 A 

US 101 Freeway Segments Northbound Southbound 

 PM Peak Hour Vp LOS Vp LOS 

 North of Talmage Rd-SR 222 718 B 716 B 

 South of Talmage Rd-SR 222 380 A 375 A 

Notes: Delay is in average seconds per vehicle; LOS = Level of Service; * = Includes planned improvements; Vp = 
Service flow rate, measured in passenger cars per hour per lane 

 
Interchange Area Queuing 

Under Baseline p.m. peak hour conditions, the projected maximum queues between intersections and in 
turn pockets near the Talmage Road interchange can be accommodated within the available storage 
except at two locations.  The westbound Talmage Road left-turn lanes at Airport Park Boulevard are 
projected to have maximum queues that extend beyond the available storage.  Also, the US 101 
Southbound Off-Ramp at Talmage Road is projected to have maximum queues that extend well beyond 
the available storage.  A summary of the Baseline p.m. peak hour queues is presented in Table 7.  Copies 
of the SIMTRAFFIC Queuing Projections are contained in Appendix A. 
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Table 7 
PM Peak Hour Queues Near Talmage Road-SR 222 Interchange – Baseline 

Intersection Northbound Southbound Eastbound Westbound 

 L T R L T R L T R L T R 

6. Talmage Rd/Airport Park Blvd             

 Available Storage 250 - 250 50 - 165 50 400 400 175 500 500 

 Maximum Queue 97 - 149 19 - 78 50 233 215 209 82 62 

 With  Two WB Left-Turn Lanes             

 Available Storage 250 - 250 50 - 165 50 400 400 285 285 285 

 Maximum Queue 120 - 104 35 - 91 26 192 176 182 146 101 

7. Talmage Rd/US 101 SB Off-Ramp             

 Available Storage - - 1840 - - 600 - - 270 50 - - 

 Maximum Queue - - 104 - - 1078 - - 0 31 - - 

 Interchange Alternative – (Traffic 
Signal) 

            

 Available Storage 900 - 900 - - - - 285 285 260 940 - 

 Maximum Queue 257 - 102 - - - - 251 236 44 135 - 

8. Talmage Rd/US 101 NB Off-Ramp             

 Available Storage 930 - - - - - - - - - - - 

 Maximum Queue 116 - - - - - - - - - - - 

Notes: Maximum Queue represents the actual maximum queues that develop within SIMTRAFFIC (values 
represent the average of 6 SIMTRAFFIC runs); All distances are measured in feet; Bold = movements 
where queues exceed available storage 

 
Finding A:  Under Baseline conditions, unacceptable queuing is expected to occur in the westbound left-
turn lane at Talmage Road/Airport Park Boulevard. 

Recommendation A:  Two left-turn lanes approach should be installed on the westbound Talmage 
Road approach to Airport Park Boulevard.  In order to operate acceptably, these improvements 
need to be accompanied by the improvements involving the southbound off-ramp previously 
discussed. 

Finding B:  Under Baseline conditions, traffic volumes and operations contribute to inadequate queuing 
storage in the southbound approach of the freeway off-ramp at the intersection of Talmage Road/US 
101 Southbound Off-Ramp.  The Peak Hour Volume traffic signal warrant would be met 

Recommendation B:  Implementation of the Talmage Road Interchange Improvements previously 
discussed will result in acceptable queuing conditions at Talmage Road/US 101 Southbound Off-
Ramp. 

Freeway Conditions 

The segments of US 101 both to the north and to the south of Talmage Road (SR 222) are projected to 
operate acceptably at LOS A or B under Baseline Conditions.  The LOS results are summarized in Table 
6 and calculation sheets are provided in Appendix C. 
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Future Background Traffic Projections 

The Ukiah Valley Area Plan (UVAP) travel demand forecasting model was used as the basis for the 
Future 2030 traffic conditions.  Based on discussions and direction from MCOG staff, the “2030 No 
Project with 2007 Network (no improvements)” scenario was used as the basis for determining future 
traffic projections.  The 2030 No Project with improvements presumes the completion of certain road 
projects that are not all funded or universally agreed-upon.  Therefore, the Existing Network condition 
was selected since it represents a worst-case scenario. 

The City provided a land use inventory for the area bounded by Talmage Road, US 101 and the airport 
property.  This data indicated that there is currently 640,418 square feet of developed floor space and 
464,872 square feet of potential development floor space in the Redwood Business Park area.  These 
estimates by the City were based on actual development and the current lot coverage applied to the 
vacant parcels.  In examining the UVAP model land use assumptions, it was determined that the model 
included an estimated 797,000 square feet of developed floor space for the base condition (2007) and 
569,000 square feet of potential development in the subject area.  These estimates were based on the 
full zoning of all the parcels in the business park possibly without consideration for constraints such as 
parking requirements, landscaping, setbacks, etc.  Therefore, the UVAP model may have overestimated 
traffic volume increases generated within the Redwood Business Park area by approximately 22 percent.  
For the purpose of this study, the Future background traffic volumes were adjusted to create a 
condition where the Costco project site was vacant.  Therefore, trips which were assumed to be 
generated by the site in the UVAP model were removed from the Future volumes.  It should also be 
noted that the previously proposed Walmart expansion was not included in these Future Traffic 
projections. 

Two conditions were considered for the future analysis: 

• “Future with Current Redwood Business Park Growth” – This future scenario is consistent with the 
City’s estimates and presumes that all vacant parcels will be developed with a lot coverage ratio 
similar to other development in the business park. 

• “Future with Fully Zoned Redwood Business Park” – This scenario is consistent with the assumption 
from the UVAP model and includes the full development potential for the remaining undeveloped 
parcels. 

Based on historical trends and constraints including parking requirements, landscaping, building setbacks, 
etc, the City has determined that the remaining parcels are likely to be developed with intensities similar 
to or lower than the current uses.  Since the traffic analysis includes other layers of conservative 
assumptions, including the project trip generation, it was determined that the “Future with Fully Zoned 
Redwood Business Park” scenario would result in unrealistically high traffic volumes.  Also, based on 
earlier sensitivity analyses, both of these scenarios are going to require similar mitigation measures at 
the Talmage Road interchange.  Therefore, based on discussions of these issues with City staff, only the 
“Future with Current Redwood Business Park Growth” scenario, which is referred to as “Future” was 
presented for this traffic study. 

Future Conditions 

The following process was used to estimate intersection turning movement projections for the Future 
scenarios while also considering the overestimate of land use by the UVAP model: 

• Future growth in traffic was determined by taking the difference between the UVAP 2030 condition 
and the 2007 base year on a link segment basis. 
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• The growth increment was converted to intersection turning movements using the existing turning 
movements as a guideline for the distribution of traffic. 

• The growth increment turning movements were then reduced by an appropriate volume of traffic to 
reflect the City’s lower estimate of 464,872 square feet of potential development in the Redwood 
Business Park compared with the UVAP model estimate. 

• The adjusted growth increment volumes were then added back to the existing turning movements 
to represent the Future conditions. 

Intersection Traffic Volumes 

The applied Future traffic volumes are shown in Figure 5. 

Future Intersection Lane Configurations 

The future 2030 lane configurations were assumed to be the same as Existing conditions.  Conditions 
with the planned intersection improvements were also evaluated. 

Freeway Volumes 

Future traffic volume projections for US 101 were obtained from the UVAP model. 

Future Traffic Operations 

Intersection Conditions 

With Future traffic volumes, all of the study intersections are projected to continue operating at 
acceptable levels of service.  A summary of the Future Level of Service results is presented in Table 8.  
As shown in Table 8, conditions for intersection #4, South State Street/Hastings Avenue-Airport Road, 
and intersection #10, Airport Park Boulevard/Commerce Drive, include the City’s planned 
improvements.  Although the Southbound US 101 Off-Ramp at Talmage Road was identified as having 
individual movements that would operate at LOS F, the overall intersection is expected to operate 
acceptably at LOS B or C. 
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Table 8 
Summary of Future LOS Calculations 

Intersection AM Peak Hour PM Peak Hour 

 Minor Approach Delay LOS Delay LOS 

1. South State St/Mill St 10.4 B 13.0 B 

2. South State St/Gobbi St 25.5 C 42.8 D 

3. South State St/Talmage Rd 24.4 C 28.9 C 

4. South State St/Hastings Avenue* 47.0 D 25.0 C 

5. Talmage Rd/Waugh Ln 1.3 A 3.0 A 

 Southbound Approach 13.6 B 29.2 D 

6. Talmage Rd/Airport Park Blvd 19.2 C 29.2 C 

 With Two WB Left-Turn Lanes 25.5 C 29.1 C 

7. Talmage Rd/US 101 SB Off-Ramp 12.1 B 16.8 C 

 Southbound Right-Turn 32.5 D 46.9 E 

 Northbound Right-Turn 12.6 B 41.8 E 

 Interchange Alternative – (Traffic Signal) 15.1 B 23.9 C 

8. Talmage Rd/US 101 NB Off-Ramp 2.6 A 3.1 A 

 Northbound Approach 13.6 B 17.6 C 

9. Talmage Rd/Hastings Frontage Rd 1.9 A 2.9 A 

 Northbound Approach 17.7 C 28.7 D 

 Southbound Approach 16.1 C 23.8 C 

10. Airport Park Blvd/Commerce Dr* 6.3 A 6.4 A 

US 101 Freeway Segments Northbound Southbound 

 PM Peak Hour Vp LOS Vp LOS 

 North of Talmage Rd-SR 222 696 A 949 B 

 South of Talmage Rd-SR 222 541 A 616 A 

Notes: Delay is in average seconds per vehicle; LOS = Level of Service; * = Includes planned improvements; 
  Vp = Service flow rate, measured in passenger cars per hour per lane 

 
Interchange Area Queuing 

Under Future p.m. peak hour conditions, the projected maximum queues between intersections and in 
turn pockets near the Talmage Road interchange can be accommodated within the available storage 
except at two locations.  The westbound Talmage Road left-turn lanes at Airport Park Boulevard are 
both projected to have maximum queues that extend beyond the available storage.  Also, the US 101 
Southbound Off-Ramp at Talmage Road is projected to have maximum queues that extend well beyond 
the available storage. 

A summary of the Future p.m. peak hour queues is presented in Table 9.  Copies of the SIMTRAFFIC 
Queuing Projections are contained in Appendix A. 
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Table 9 
PM Peak Hour Queues Near Talmage Road-SR 222 Interchange – Future Conditions 

Intersection Northbound Southbound Eastbound Westbound 

 L T R L T R L T R L T R 

6. Talmage Rd/Airport Park Blvd             

 Available Storage 250 - 250 50 - 165 50 400 400 175 500 500 

 Maximum Queue 113 - 235 43 - 72 22 291 266 184 98 63 

 With Two WB Left-Turn Lanes             

 Available Storage 250 - 250 50 - 165 50 400 400 285 285 285 

 Maximum Queue 156 - 236 35 - 78 30 261 286 191 199 148 

7. Talmage Rd/US 101 SB Off-Ramp             

 Available Storage - - 1840 - - 600 - - 270 50 - - 

 Maximum Queue - - 228 - - 1161 - - 4 26 - - 

 Interchange Alternative – (Traffic 
Signal) 

            

 Available Storage 900 - 900 - - - - 285 285 260 940 - 

 Maximum Queue 248 - 113 - - - - 259 256 40 136 - 

8. Talmage Rd/US 101 NB Off-Ramp             

 Available Storage 930 - - - - - - - - - - - 

 Maximum Queue 59 - - - - - - - - - - - 

Notes: Maximum Queue represents the actual maximum queues that develop within SIMTRAFFIC (values 
represent the average of 6 SIMTRAFFIC runs); All distances are measured in feet 
Bold = movements where queues exceed available storage 

 
Finding C:  Under Future conditions, unacceptable queuing is expected to occur in the westbound left-
turn lane at Talmage Road/Airport Park Boulevard. 

Recommendation C:  See Recommendation A. 

Finding D:  Under Future conditions, traffic volumes and operations contribute to inadequate queuing 
storage in the southbound approach of the freeway off-ramp at the intersection of Talmage Road/US 
101 Southbound Off-Ramp.  The Peak Hour Volume traffic signal warrant would be met. 

Recommendation D:  Implementation of the realignment and signalization of the intersection would 
result in acceptable queuing conditions at Talmage Road/US 101 Southbound Off-Ramp. 

Freeway Conditions 

The segments of US 101 both to the north and to the south of Talmage Road (SR 222) are projected to 
operate acceptably at LOS A or B under Future Conditions.  The LOS results are summarized in Table 8 
and calculation sheets are provided in Appendix C. 
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Project Impact Analysis 

Significance Criteria 

The applied thresholds of significance for impacts associated with the proposed development are based 
on those included in the City of Ukiah’s General Plan, Caltrans Guide for the Preparation of Traffic 
Impact Studies as well as criteria contained in the California Environmental Quality Act (CEQA) 
Guidelines. 

The Project would create a significant circulation impact if it would: 

• The Ukiah Valley General Plan and Growth Management Program (1995) establishes the criteria for 
acceptable operation.  Policy CT-16.2 states that, “LOS D is the minimum acceptable LOS for state 
highways, freeways, expressways, arterials and collectors.”  All of the study intersections fall under this 
criterion.  Based on discussions with the City of Ukiah it was determined that the level of service 
standard of LOS D would be applied to the overall intersection operation of stop-controlled 
intersections rather than individual movements or approaches of an intersection. 

• Caltrans maintains a target LOS at the transition between LOS C and LOS D for freeway facilities, 
which translates to a service flow rate of approximately 1,680 passenger cars per hour per lane.  
Where an existing freeway segment is operating at less than the LOS C/D threshold the existing 
“measure of effectiveness” should be maintained.  In determining whether a project would create an 
adverse impact to a freeway facility already operating at LOS E or F, the forecast service flow rate 
was compared to ideal freeway capacity to establish a theoretical volume-to-capacity (v/c) ratio.  A 
significant cumulative impact was considered to occur if a project would increase the freeway v/c 
ratio on a facility already operating at LOS E or F by 0.01 or more. 

• Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness for the 
performance of the circulation system, taking into account all modes of transportation including mass 
transit and non-motorized travel and relevant components of the circulation system, including but not 
limited to intersections, streets, highways and freeways, pedestrian and bicycle paths, and mass transit; 

• Conflict with an applicable congestion management program, including, but not limited to level of 
service standards and travel demand measures, or other standards established by the county 
congestion management agency for designated roads or highways; 

• Result in a change in air traffic patterns, including either an increase in traffic levels or a change in 
location that results in substantial safety risks; 

• Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous intersections) 
An example of a safety risk may be a lane or lanes queuing back from an intersection into the next 
controlled intersection or mainline freeway or freeway ramp facility or exceeding the available 
storage length of a left-turn pocket ; 

• Result in inadequate emergency access; or 

• Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian 
facilities, or otherwise decrease the performance or safety of such facilities. 

Project Description 

The proposed project would consist of a new 148,000 square foot Costco Wholesale warehouse with a 
tire center, a food court and a Costco fuel station that includes 16 fueling stations with the potential to 
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expand to 20 fueling stations.  Per the project applicant’s request, the trip generation evaluation is based 
on a 148,000 square foot warehouse and 20 fueling stations.  The 15.33-acre project site is currently 
vacant and is located on the east side of Airport Park Boulevard between the existing Ken Fowler Auto 
Center and the Mendocino Brewing Company.  As proposed, 643 parking stalls will be provided.  The 
project site plan is shown in Figure 6. 

Project Trip Generation 

The estimate of new project generated vehicle trips was based on traffic surveys gathered at three 
Costco stores in similar market areas, all of which include Costco fueling stations.  This information was 
provided by Kittleson & Associates and is included in Appendix D.  The p.m. peak hour trip generation 
rate for the proposed Costco project was based on the average p.m. peak hour rate of the three 
representative Costco sites.  Since the data for these representative sites did not include daily or a.m. 
peak hour trip generation information, rates for these periods were obtained using a ratio between this 
custom average rate and the average rates for Discount Club uses (Land Use Code 857) published by 
the Institute of Transportation Engineers (ITE) in Trip Generation, 8th Edition, 2008. 

It should be noted that the surveyed trip generation rates include traffic associated with only a 12-
position fueling station, while the project is proposing a potential for expanding to 20 fueling positions.  
Therefore, potential trips associated with the eight additional fueling stations were added to the overall 
trips by applying the average rate for Gas Stations (Land Use Code 944) published by the Institute of 
Transportation Engineers (ITE) in Trip Generation, 8th Edition, 2008. 

A summary of the surveyed Costco sites as well as the p.m. peak hour trips and associated trip rates are 
shown in Table 10. 

Table 10 
Existing Costco Sizes and PM Peak Hour Trips/Rates 

Costco Location Total Store Size PM Peak Hour Trips PM Peak Hour Trip Rate 
(trips per 1,000 square feet) 

Turlock, California 136,778 910 6.65 

Eureka, California 121,202 877 7.24 

Carson City, Nevada 148,663 948 6.38 

Average 135,548 912 6.76 

 
As shown in Table 11, the project’s total trip generation is projected to be 11,204 new trips per weekday.  
Of these, 144 are expected during the a.m. peak hour, and 700 are expected during the p.m. peak hour. 

Table 11 
Proposed Costco Trip Generation Summary 

Land Use Size Daily AM Peak Hour PM Peak Hour 

Rate Trips Rate Trips In Out Rate Trips In Out 

Costco w/ 12 vfp Gas Station 148 ksf 66.6 9,856 0.89 132 94 38 6.76 1,000 491 509 

Additional Gas Positions 8 vfp 168.56 1,348 12.16 97 50 47 13.87 111 55 56 

Sub-total   11,204  229 144 85  1,111 546 565 

 Pass-by Trips   n/a 37% -85 -53 -32 37% -411 -202 -209 

Total Trips   11,204  144 91 53  700 344 356 

Note: vfp = vehicle fueling positions; ksf = thousand square feet 
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Saturday Trips 

The project is expected to generate 8,708 net new trips per weekend day, which is less than the 11,204 
weekday trips.  However, while the project would generate approximately 907 net new trips during the 
Saturday peak hour, which is more than the weekday peak hour trip generation of 700 trips, existing 
traffic volumes during the Saturday peak were approximately 31 percent lower than those during the 
weekday p.m. peak hour.  In order to ensure that there were not unidentified impacts during the 
Saturday peak, these conditions were evaluated and these results are presented in another section. 

Pass-by Trips 

Some portion of traffic associated with commercial uses is typically drawn from existing traffic on nearby 
streets.  These vehicle trips are not considered "new," but are instead comprised of drivers who are 
already driving on the adjacent street and choose to make an interim stop.  These types of trips are 
referred to as “pass-by.”  Based on trip type data collected at Costco sites throughout the country that 
is included in Appendix D, an average pass-by trip percentage of 37 percent is experienced during both 
the a.m. and p.m. peak periods.  These pass-by trips were assumed to be attracted from both Talmage 
Road as well as traffic on Airport Park Boulevard. 

Project Trip Distribution 

Based on the population densities for the market area provided from the market study completed for 
the Costco project, the distribution of project traffic was determined.  The distribution assumptions 
shown in Table 12 were used to assign the project vehicle generated trips throughout the surrounding 
circulation system. 

Table 12 
Trip Distribution 

Origin/Destination Distribution 
Percentage 

US 101 north of Talmage Rd 34 
US 101 south of Talmage Rd 8 
South State St north of Mill St 22 
South State St south of Hastings Ave 5 
Washington Ave west of South State St 2 
Gobbi St west of South State St 7 
Mill St west of South State St 7 
Gobbi Street east of South State St 5 
Babcock Ln north of Talmage Rd 1 
Mill St east of South State St 1 
Waugh Ln north of Talmage Rd 1 
Talmage Rd east of Hastings Frontage Rd 7 

TOTAL 100 
 
Since through traffic is prohibited on the northbound approach at the intersection of Talmage 
Road/Airport Park Boulevard, trips exiting the project site destined for the residential neighborhoods 
north of Talmage Road were distributed to this area via Waugh Lane, South State Street and Gobbi 
Street.  Although southbound through traffic is permitted at the intersection of Talmage Road/Airport 
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Park Boulevard, inbound project related trips from this residential neighborhood were distributed to the 
project site via alternative routes.  If traffic volumes had been assigned via the southbound approach 
from the neighborhood, the resulting traffic volume increase on this approach would not have been 
significantly different. 

It is likely that some vehicle trips would be made between the proposed project and surrounding uses 
such as Walmart, Staples and FoodMaxx.  Because quantifying the proportion of these types of linked 
trips would be difficult and subject to change over time, the traffic analysis is conservative in that it 
includes no deductions, so all trips were assumed to be arriving from and destined to areas beyond the 
immediate vicinity. 

The Project-Only traffic volumes resulting from the applied trip generation and distribution estimates 
are presented in Figure 7.  These traffic volumes present the potential increase in traffic that would be 
generated by the proposed project, including turning movements associated with pass-by trips coming 
from Talmage Road and Airport Park Boulevard.  Potential traffic impacts associated with the proposed 
project were determined by adding these project-generated trips to the established existing, baseline 
and future traffic volumes described above, and the resulting changes considered in light of the applied 
significance criteria. 

Existing plus Project Traffic Impacts 

Intersection Conditions 

With Existing plus Project traffic volumes, all of the study intersections are expected to continue 
operating at acceptable levels of service during both peak periods, except intersection #6, Talmage 
Road/Airport Park Boulevard, which is expected to operate at LOS E overall during the p.m. peak hour.  
Existing plus Project traffic operation at the study intersections is summarized in Table 13.  These 
conditions do not include any of the planned improvements. 
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Table 13 
Summary of Existing plus Project Level of Service Calculations 

Intersection AM Peak Hour PM Peak Hour 
 Minor Approach Delay LOS Delay LOS 

1. South State St/Mill St 9.3 A 14.0 B 

2. South State St/Gobbi St 25.2 C 43.0 D 

3. South State St/Talmage Rd 23.7 C 39.1 D 

4. South State St/Hastings Ave 41 D 54.1 D 

5. Talmage Rd/Waugh Ln 1.3 A 2.8 A 

 Southbound Approach 14.5 B 27.8 D 

6. Talmage Rd/Airport Park Blvd 20.5 C 62.7 E 

 Mitigation – Two WB Left-Turn Lanes 23.4 C 33.1 C 

7. Talmage Rd/US 101 SB Off-Ramp 9.2 A 39.6 D 

 Southbound Right-Turn 24.9 C 122.1 F 

 Northbound Right-Turn 12.9 B 57.8 F 

 Mitigation Alternative – (Traffic Signal) 21.2 C 27.7 C 

8. Talmage Rd/US 101 NB Off-Ramp 2.4 A 4.0 A 
 Northbound Approach 13.7 B 20.6 C 

9. Talmage Rd/Hastings Frontage Rd 1.9 A 2.7 A 

 Northbound Approach 16.5 C 27.5 D 
 Southbound Approach 15.2 C 22.3 C 

10. Airport Park Blvd/Commerce Dr 10.2 B 27.0 D 

US 101 Freeway Segments Northbound Southbound 

 PM Peak Hour Vp LOS Vp LOS 

 North of Talmage Rd-SR 222 767 B 758 B 
 South of Talmage Rd-SR 222 386 A 383 A 

Notes: Delay is in average seconds per vehicle; LOS = Level of Service; Bold = Deficient level of service; Shaded 
Cells = Mitigation measures; Vp = Service flow rate, measured in passenger cars per hour per lane 

 
Impact 1:  Under Existing plus Project conditions, the intersection of Talmage Road/Airport Park 
Boulevard is expected to operate unacceptably at LOS E during the p.m. peak period.  This is considered 
a Significant Impact. 

Mitigation Measure 1:  Two left-turn lanes on should be installed the westbound Talmage Road 
approach to Talmage Road/Airport Park Boulevard.  In order to operate acceptably, these 
improvements need to be accompanied by the improvements involving the southbound off-ramp.  
Prior to issuance of building permits, the project applicant shall provide proportional-share 
payments to the City of Ukiah for planned and recommended improvements. 

Significance after Mitigation:  Implementation of the recommended improvements at Talmage Road/ 
Airport Park Boulevard would result in acceptable operating conditions during both the a.m. and 
p.m. peak hours. 

Interchange Area Queuing 

Under Existing plus Project p.m. peak hour conditions, the projected maximum queues between 
intersections and in turn pockets near the Talmage Road interchange can be accommodated within the 
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available storage except at two location.  The westbound Talmage Road left-turn lanes at Airport Park 
Boulevard are both projected to have maximum queues that extend beyond the available storage.  Also, 
the US 101 Southbound Off-Ramp at Talmage Road is anticipated to have maximum queues that extend 
beyond the available storage.  The northbound right-turn queue on Airport Park Boulevard at Talmage 
Road was found to extend beyond the adjacent driveway, but since this is a not a signalized intersection, 
the impact is considered to less than significant.  A summary of the Existing plus Project p.m. peak hour 
queues is presented in Table 14.  Copies of the SIMTRAFFIC Queuing Projections are contained in 
Appendix A. 

Table 14 
PM Peak Hour Queues Near Talmage Road-SR 222 Interchange – Existing plus Project 

Intersection Northbound Southbound Eastbound Westbound 

 L T R L T R L T R L T R 

6. Talmage Rd/Airport Park Blvd             

 Available Storage 250 - 250 50 - 165 50 400 400 175 500 500 

 Maximum Queue 137 - 262* 36 - 80 23 255 235 252 185 77 

 Mitigation – Two WB Left-Turn Lanes             

 Available Storage 250 - 250 50 - 165 50 400 400 285 285 285 

 Maximum Queue 119 - 261 21 - 72 27 165 192 187 146 114 

7. Talmage Rd/US 101 SB Off-Ramp             

 Available Storage - - 1840 - - 600 - - 270 50 - - 

 Maximum Queue - - 163 - - 1037 - - 4 23 - - 

 Mitigation Alternative – (Traffic Signal)             

 Available Storage 900 - 900 - - - - 285 285 260 940 - 

 Maximum Queue 441 - 94 - - - - 227 253 42 150 - 

8. Talmage Rd/US 101 NB Off-Ramp             

 Available Storage 930 - - - - - - - - - - - 

 Maximum Queue 79 - - - - - - - - - - - 

Notes: Maximum Queue represents the actual maximum queues that develop within SIMTRAFFIC (values represent the 
average of 6 SIMTRAFFIC runs); All distances are measured in feet; Bold = movements where queues exceed 
available storage; Shaded Cells = mitigation options 

  * Queue is not considered significant since it does not extend into a controlled intersection. 
 
Impact 2:  Under Existing plus Project conditions, unacceptable queuing is expected to occur in the 
westbound left-turn lane at Talmage Road/Airport Park Boulevard.  This is considered a Significant 
Impact. 

Mitigation Measure 2:  See Mitigation Measure 1. 

Significance after Mitigation:  Implementation of the recommended improvements at Talmage Road/ 
Airport Park Boulevard would result in acceptable queuing conditions during both the a.m. and p.m. 
peak hours. 

Impact 3:  Under Existing plus Project conditions, traffic associated with the proposed project would 
contribute to inadequate queuing storage in the southbound approach of the freeway off-ramp at the 
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intersection of Talmage Road/US 101 Southbound Off-Ramp.  The Peak Hour Volume traffic signal 
warrant would be met.  This is considered a Significant Impact. 

Mitigation Measure 3:  Implementation of either interchange modification would result in acceptable 
queuing conditions at Talmage Road/US 101 Southbound Off-Ramp. 

Significance after Mitigation:  Interchange modifications would result in acceptable queuing conditions 
during both the a.m. and p.m. peak hours. 

Freeway Conditions 

The segments of US 101 both to the north and to the south of Talmage Road (SR 222) are expected to 
operate acceptably at LOS A or B under Existing plus Project Conditions.  The LOS results are 
summarized in Table 13 and calculation sheets are provided in Appendix C. 

Baseline plus Project Traffic Impacts 

Intersection Conditions 

With Baseline plus Project traffic volumes, all of the study intersections are expected to continue 
operating at acceptable levels of service during both peak periods, except intersection #6, Talmage 
Road/Airport Park Boulevard, which is expected to operate at LOS E overall, and #7, Talmage Road/US 
101 Southbound Off-Ramp would operate at LOS F, both during the p.m. peak hour.  Baseline plus 
Project traffic operation at the study intersections is summarized in Table 15.  As shown in Table 15, 
conditions for intersection #4, South State Street/Hastings Avenue-Airport Road, and intersection #10, 
Airport Park Boulevard/Commerce Drive, include the City’s planned improvements. 
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Table 15 
Summary of Baseline plus Project Level of Service Calculations 

Intersection AM Peak Hour PM Peak Hour 
 Minor Approach Delay LOS Delay LOS 

1. South State St/Mill St 9.3 A 14.8 B 

2. South State St/Gobbi St 25.4 C 45.1 D 

3. South State St/Talmage Rd 24.5 C 42.8 C 

4. South State St/Hastings Ave* 41.8 D 35.9 D 

5. Talmage Rd/Waugh Ln 1.3 A 2.8 A 

 Southbound Approach 14.6 B 28.7 D 

6. Talmage Rd/Airport Park Blvd 20.7 C 73.5 E 

 Mitigation – Two WB Left-Turn Lanes 23.8 C 37.3 D 

7. Talmage Rd/US 101 SB Off-Ramp 10.2 A 52.9 F 

 Southbound Right-Turn 27.9 C 163.7 F 

 Northbound Right-Turn 13.2 B 75.3 F 

 Mitigation Alternative – (Traffic Signal) 21.3 C 32.1 C 

8. Talmage Rd/US 101 NB Off-Ramp 2.5 A 4.6 A 
 Northbound Approach 14.0 B 23.2 C 

9. Talmage Rd/Hastings Frontage Rd 2.1 A 3.4 A 

 Northbound Approach 17.0 C 30.2 D 
 Southbound Approach 15.6 C 24.7 C 

10. Airport Park Blvd/Commerce Dr* 5.8 A 11.6 B 

US 101 Freeway Segments Northbound Southbound 

 PM Peak Hour Vp LOS Vp LOS 

 North of Talmage Rd-SR 222 785 B 780 B 
 South of Talmage Rd-SR 222 396 A 391 A 

Notes: Delay is in average seconds per vehicle; LOS = Level of Service; * = Includes planned improvements; 
Bold = Deficient level of service; Shaded Cells = Mitigation measures; Vp = Service flow rate, measured 
in passenger cars per hour per lane 

 
Impact 4:  Under Baseline plus Project conditions, the intersections of Talmage Road/Airport Park 
Boulevard and Talmage Road/US 101 Southbound Off-Ramp are expected to operate unacceptably at 
LOS E and LOS F, respectively, both during the p.m. peak period.  This is considered a Significant Impact. 

Mitigation Measure 4:  See Mitigation Measure 1. 

Significance after Mitigation:  Implementation of the recommended improvements at Talmage Road/ 
Airport Park Boulevard and the Talmage Road/US 101 Southbound Off-Ramp would result in 
acceptable operating conditions during both the a.m. and p.m. peak hours. 

Interchange Area Queuing 

Under Baseline plus Project p.m. peak hour conditions, the projected maximum queues between 
intersections and in turn pockets near the Talmage Road interchange can be accommodated within the 
available storage except at three locations.  The northbound Airport Park Boulevard right-turn lane as 
well as the westbound Talmage Road left-turn lanes at the intersection of Talmage Road/ Airport Park 
Boulevard are expected to have maximum queues that extend beyond the available storage.  Also, the 
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US 101 Southbound Off-Ramp at Talmage Road is anticipated to have maximum queues that extend well 
beyond the available storage.  A summary of the Baseline plus Project p.m. peak hour queues is 
presented in Table 16.  Copies of the SIMTRAFFIC Queuing Projections are contained in Appendix A. 

Table 16 
PM Peak Hour Queues Near Talmage Road-SR 222 Interchange – Baseline plus Project 

Intersection Northbound Southbound Eastbound Westbound 

 L T R L T R L T R L T R 

6. Talmage Rd/Airport Park Blvd             

 Available Storage 250 - 250 50 - 165 50 400 400 175 500 500 

 Maximum Queue 124 - 271 28 - 70 45 251 237 259 312 111 

 Mitigation – Two WB Left-Turn Lanes             

 Available Storage 250 - 250 50 - 165 50 400 400 285 285 285 

 Maximum Queue 170 - 271* 24 - 83 47 177 246 254 254 133 

7. Talmage Rd/US 101 SB Off-Ramp             

 Available Storage - - 1840 - - 600 - - 270 50 - - 

 Maximum Queue - - 242 - - 1192 - - 4 26 - - 

 Mitigation Alternative – (Traffic Signal)             

 Available Storage 900 - 900 - - - - 285 285 260 940 - 

 Maximum Queue 508 - 135 - - - - 271 282 44 160 - 

8. Talmage Rd/US 101 NB Off-Ramp             

 Available Storage 930 - - - - - - - - - - - 

 Maximum Queue 67 - - - - - - - - - - - 

Notes: Maximum Queue represents the actual maximum queues that develop within SIMTRAFFIC (values represent the 
average of 6 SIMTRAFFIC runs); All distances are measured in feet; Bold = movements where queues exceed 
available storage; Shaded Cells = mitigation options; * Queue is not considered significant since it does not 
extend into a controlled intersection. 

 
Impacts and Mitigation 

Impact 5:  Under Baseline plus Project conditions unacceptable queuing is expected to occur in the 
northbound right-turn lane as well as the eastbound left-turn lanes at Talmage Road/Airport Park 
Boulevard.  This is considered a Significant Impact. 

Mitigation Measure 5:  See Mitigation Measure 1. 

Significance after Mitigation:  Implementation of the recommended improvements at Talmage Road/ 
Airport Park Boulevard would result in acceptable queuing conditions during both the a.m. and p.m. 
peak hours, except in the northbound right-turn lane on Airport Park Boulevard at Talmage Road 
where the maximum queue is expected to extend past the available storage.  However; the queues 
on the northbound approach would not be considered significant under the significance criteria 
applied because they do not extend into a controlled intersection. 

Impact 6:  Under Baseline plus Project conditions, traffic associated with the proposed project would 
contribute to inadequate queuing storage in the southbound approach at the intersection of Talmage 
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Road/US 101 Southbound Off-Ramp.  The Peak Hour Volume traffic signal warrant would be met.  This 
is considered a Significant Impact. 

Mitigation Measure 6:  The recommended intersection improvements would result in acceptable 
queuing conditions at Talmage Road/US 101 Southbound Off-Ramp. 

Significance after Mitigation:  The off-ramp realignment and signalization would result in acceptable 
queuing conditions during both the a.m. and p.m. peak hours. 

Freeway Conditions 

The segments of US 101 both to the north and to the south of Talmage Road (SR 222) are expected to 
operate acceptably at LOS A or B under Baseline plus Project Conditions.  The LOS results are 
summarized in Table 15 and calculation sheets are provided in Appendix C. 

Future plus Project Traffic Impacts 

Intersection Conditions 

With Future plus Project traffic volumes, all of the study intersections are anticipated to continue 
operating at acceptable levels of service during both peak periods evaluated, except for intersections #4, 
South State Street/Hastings Avenue-Airport Road, #6, Talmage Road/Airport Park Boulevard, and #7, 
Talmage Road/US 101 Southbound Off-Ramp, which are expected to operate at LOS E or worse overall 
during one or both peak periods evaluated.  A summary of the Future plus Project traffic operation at 
the study intersections is provided in Table 17.  As shown in Table 17, conditions for intersection #4, 
South State Street/Hastings Avenue-Airport Road, and intersection #10, Airport Park 
Boulevard/Commerce Drive, include the City’s planned improvements. 
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Table 17 
Summary of Future plus Project LOS Calculations 

Intersection AM Peak Hour PM Peak Hour 

 Minor Approach Delay LOS Delay LOS 

1. South State St/Mill St 10.5 B 16.6 B 

2. South State St/Gobbi St 26.7 C 50.7 D 

3. South State St/Talmage Rd 28.6 C 45.9 D 

4. South State St/Hastings Ave* 54.7 D 68.8 E 

 Mitigation – Eastbound Left-Turn Lane 29.2 C 31.7 C 

5. Talmage Rd/Waugh Ln 1.3 A 3.3 A 

 Southbound Approach 13.7 B 33.4 D 

6. Talmage Rd/Airport Park Blvd 22.5 C 77.7 F 

 Mitigation – Two WB Left-Turn Lanes 28.0 C 49.9 D 

7. Talmage Rd/US 101 SB Off-Ramp 15.5 C 45.6 D 

 Southbound Right-Turn 42.0 E 135.0 F 

 Northbound Right-Turn 12.9 B 85.5 F 

 Mitigation Alternative – (Traffic Signal) 13.2 B 24.8 C 

8. Talmage Rd/US 101 NB Off-Ramp 2.7 A 4.2 A 

 Northbound Approach 14.0 B 22.1 C 

9. Talmage Rd/Hastings Frontage Rd 1.9 A 3.1 A 

 Northbound Approach 18.0 C 31.9 D 

 Southbound Approach 16.3 C 25.7 D 

10. Airport Park Blvd/Commerce Dr* 6.6 A 9.3 B 

US 101 Freeway Segments Northbound Southbound 

 PM Peak Hour Vp LOS Vp LOS 

 North of Talmage Rd-SR 222 763 B 1014 B 

 South of Talmage Rd-SR 222 555 A 632 A 

Notes: Delay is in average seconds per vehicle; LOS = Level of Service; * = Includes planned improvements; 
Bold = Deficient level of service; Shaded Cells = Mitigation measures; Vp = Service flow rate, measured 
in passenger cars per hour per lane 

 
Impact 7:  Under Future plus Project conditions, the intersection of South State Street/Hastings Avenue-
Airport Road is expected to operate unacceptably at LOS E during the p.m. peak period.  This is 
considered a Significant Impact. 

Mitigation Measure 7:  In addition to the planned left-turn lane on the westbound approach of 
Airport Road, a left-turn lane on the eastbound Hastings Avenue approach should be installed at 
South State Street/Hastings Avenue-Airport Road. 

Significance after Mitigation:  Implementation of the planned and recommended improvements at 
South State Street/Hastings Avenue-Airport Road would result in acceptable operating conditions 
during the and p.m. peak hour. 
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Impact 8:  Under Future plus Project conditions, the intersection of Talmage Road/Airport Park 
Boulevard is expected to operate unacceptably at LOS F during the p.m. peak period.  This is considered 
a Significant Impact. 

Mitigation Measure 8:  See Mitigation Measure 1. 

Significance after Mitigation:  Implementation of the recommended improvements at Talmage Road/ 
Airport Park Boulevard would result in acceptable operating conditions during both the a.m. and 
p.m. peak hours. 

Impact 9:  Under Future plus Project conditions, the intersection of Talmage Road/US 101 Southbound 
Off-Ramp is expected to operate unacceptably at LOS E during the p.m. peak hour.  The Peak Hour 
Volume traffic signal warrant would be met.  This is considered a Significant Impact. 

Mitigation Measure 9:  See Mitigation Measure 6. 

Significance after Mitigation:  The off-ramp realignment and signalization would result in acceptable 
operating conditions during both the a.m. and p.m. peak hours. 

Interchange Area Queuing 

Under Future plus Project p.m. peak hour conditions, the projected maximum queues between 
intersections and in turn pockets near the Talmage Road interchange can be accommodated within the 
available storage except at two locations.  The  the westbound Talmage Road left-turn lanes at the 
intersection of Talmage Road/Airport Park Boulevard is expected to have maximum queues that extend 
beyond the available storage.  Also, the US 101 Southbound Off-Ramp at Talmage Road is anticipated to 
have maximum queues that extend well beyond the available storage.  A summary of the Future plus 
Project p.m. peak hour queues is presented in Table 18.  Copies of the SIMTRAFFIC Queuing 
Projections are contained in Appendix A. 
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Table 18 
PM Peak Hour Queues Near Talmage Road-SR 222 Interchange – Future plus Project 

Intersection Northbound Southbound Eastbound Westbound 

 L T R L T R L T R L T R 

6. Talmage Rd/Airport Park Blvd             

 Available Storage 250 - 250 50 - 165 50 400 400 175 500 500 

 Maximum Queue 183 - 242 38 - 90 27 281 288 255 281 288 

 Mitigation – Two WB Left-Turn Lanes             

 Available Storage 250 - 250 50 - 165 50 400 400 285 285 285 

 Maximum Queue 341
* 

- 475* 32 - 83 51 241 354 244 279 147 

7. Talmage Rd/US 101 SB Off-Ramp             

 Available Storage - - 1840 - - 600 - - 270 50 - - 

 Maximum Queue - - 203 - - 118
0 

- - 7 29 - - 

 Mitigation Alternative – (Traffic Signal)             

 Available Storage 900 - 900 - - - - 285 285 260 940 - 

 Maximum Queue 445 - 144 - - - - 273 264 58 120 - 

8. Talmage Rd/US 101 NB Off-Ramp             

 Available Storage 930 - - - - - - - - - - - 

 Maximum Queue 76 - - - - - - - - - - - 

Notes: Maximum Queue represents the actual maximum queues that develop within SIMTRAFFIC (values 
represent the average of 6 SIMTRAFFIC runs); All distances are measured in feet; Bold = movements 
where queues exceed available storage; Shaded Cells = mitigated conditions 
* Queue is not considered significant since it does not extend into a controlled intersection. 

 
Impact 10:  Under Future plus Project conditions unacceptable queuing is expected to occur in the 
northbound right-turn lane as well as both westbound left-turn lanes at Talmage Road/Airport Park 
Boulevard.  This is considered a Significant Impact. 

Mitigation Measure 10:  See Mitigation Measure 1. 

Significance after Mitigation:  Implementation of the recommended improvements at Talmage Road/ 
Airport Park Boulevard would result in acceptable queuing conditions during, except in the 
northbound right-turn lane on Airport Park Boulevard at Talmage Road where the maximum queue 
is expected to extend past the available storage.  However; the queues on the northbound approach 
would not be considered significant because they do not extend into a controlled intersection (per 
the significance criteria). 

Impact 11:  Under Future plus Project conditions, traffic associated with the proposed project would 
contribute to inadequate queuing storage in the southbound approach at the intersection of Talmage 
Road/US 101 Southbound Off-Ramp.  The Peak Hour Volume traffic signal warrant would be met.  This 
is considered a Significant Impact. 

Mitigation Measure 11:  See Mitigation Measure 6. 
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Significance after Mitigation:  The recommended off-ramp realignment and signalization would result in 
acceptable queuing conditions during both the p.m. peak hour. 

Freeway Conditions 

The segments of US 101 both to the north and to the south of Talmage Road (SR 222) are anticipated 
to operate acceptably at LOS A or B under Future plus Project Conditions.  The LOS results are 
summarized in Table 17 and calculation sheets are provided in Appendix C. 

Saturday Peak Hour Conditions 

Because the project has its highest single hourly trip generation on a Saturday, conditions during this 
weekend peak hour were evaluated for Future plus Project conditions.  The impacts to the intersections 
of Talmage Road/Airport Park Boulevard and Talmage Road/US 101 Southbound Ramps were found to 
be similar to what would be experienced during the weekday p.m. peak hour.  These conditions were 
then tested with recommended mitigation measures and it was determined that the impacts during the 
Saturday peak hour would be fully mitigated to levels of service that are higher than projected for the 
weekday p.m. peak hour. 

Site Access and Internal Circulation 

Primary access to the Costco project site would be via two new access points on Airport Park 
Boulevard, while secondary driveways are proposed on the existing roadway that provides access to 
Ken Fowler Auto Center.  It is expected that the majority of inbound traffic movements will be made via 
an unsignalized driveway on Airport Park Boulevard near the middle of the project frontage where an 
85-foot long southbound left-turn pocket currently exists. 

Sight Distance 

At unsignalized intersections, a substantially clear line of sight should be maintained between the driver 
of a vehicle waiting at the crossroad and the driver of an approaching vehicle.  Adequate time must be 
provided for the waiting vehicle to either cross, turn left, or turn right, without requiring the through 
traffic to radically alter their speed.  Sight distances along Airport Park Boulevard at the proposed 
project access driveway locations were evaluated based on sight distance criteria contained in the 
Highway Design Manual.  The recommended sight distances for minor street approaches that are either a 
private road or a driveway are based on stopping sight distance, with the approach travel speeds as the 
basis for determining the recommended sight distance. 

Sight distances at the proposed Airport Park Boulevard project access driveway locations were field 
measured.  Although sight distance requirements are not technically applicable to driveways, the 
stopping sight distance criterion for private street intersections was applied for evaluation purposes.  
The speed limit along the segment of Airport Park Boulevard at the proposed project access driveways 
is posted at 30 mph.  Based on a design speed of 30 mph, the minimum stopping sight distance needed is 
200 feet. 

The estimated sight distance from the proposed project access driveways is clear for approximately 325 
feet in both directions, which exceeds the minimum sight distance recommended for speeds up to 40 
mph.  Therefore, it was determined that there is adequate sight distance in both directions from the 
proposed project access driveway locations. 

Though sight distance requirements are met at the proposed project access driveway locations, it is 
possible that vegetation situated on either side of the driveway or along the project frontage could 
impede clear sight lines if not maintained. 
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Impact 12:  Though sight distance requirements are met, vegetation could impede clear sight lines. 

Mitigation Measure 12: Vegetation located on either side of the project access driveway and along 
the project frontage should be periodically trimmed to maintain clear sight lines. 

Internal Circulation 

On-site circulation was evaluated for adequate maneuverability, including room to turn around, for both 
passenger vehicles and larger vehicles like delivery, garbage and fire trucks.  Through use of the 
AutoTurn software application it was determined that both typical passenger vehicles as well as larger 
trucks would be able to negotiate the entire site.  The project access driveways have widths and curve 
radii adequate to allow passenger vehicles and larger trucks to access the project site. 

Future Alternative Transportation Assessment 

Pedestrian Circulation and Facilities 

Impact 13:  The Costco project may be expected to result in a minor increase in pedestrian activity 
along the pedestrian routes leading to the project site from the local transit stop and within the project 
parking areas.  This is considered a Significant Impact. 

Mitigation Measure 13a: Install sidewalks along the project frontage on Airport Park Boulevard as 
identified in the project site planMitigation Measure 13b:  Install high visibility crosswalk markings 
across driveway entrances to the project to increase visibility of pedestrians. 

Mitigation Measure 13c:  Install ADA compliant curb ramps at driveway crossings and transition 
points along the project frontage. 

Mitigation Measure 17d:  Install crosswalks across all four legs of the intersection of Airport Park 
Boulevard/Commerce Drive. 

Significance after Mitigation:  Construction of the recommended improvements would reduce the 
impact to less-than-significant. 

Bicycle Circulation and Facilities 

Impact 14:  The Costco project would be expected to increase bicycle activity along the roadways and 
routes leading to the project site as well as increase the demand for short- and long-term bicycle 
parking at the project site. 

Mitigation Measure 14a:  Install Class II bike lanes along the project on Airport Park Boulevard. 

Mitigation Measure 14b:  Install short-term bicycle parking for project patrons and employees at a 
convenient location adjacent to the store’s primary entry points. Per Article 7, Section 9086 of the 
Ukiah City Zoning Code the number of bicycle parking spaces required shall be not less than ten 
percent (10%) of the number of required off-street automobile parking spaces.  Racks should be an 
appropriate design and installed correctly to ensure proper function.  Long-term parking for 
employees in the form of bicycle lockers or covered parking spaces to reduce exposure to the 
elements and vandalism should be installed as a portion of the overall parking requirement.  
Resource information on bicycle parking facilities and installation guidelines can be found at 
http://www.bicyclinginfo.org/engineering/parking.cfm 
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Mitigation Measure 14c: The provision of through bicycle access on northbound Airport Park 
Boulevard into the Lorraine Street neighborhood is recommended to improve connectivity for 
bicyclists.  Currently northbound movements from Airport Park Boulevard at Talmage Road are 
limited to left and right turns only.  Providing access for northbound bicyclists via a bike lane pocket 
will improve access for northbound bicyclists. 

Mitigation Measure 14d: As a component of the redesign and construction of the Hastings Road/ 
South State Street intersection the westbound Class II bike lane should be extended to the 
intersection to ensure continuous bicycle access to adjacent commercial and residential destinations 
on South State Street and in Ukiah’s western neighborhoods. 

Significance after Mitigation: Completion of the recommended facilities would reduce the impact to 
less-than-significant. 

Transit Circulation and Facilities 

Impact 15:  The Costco project would increase ridership on transit routes that provide service to the 
project site. 

Mitigation Measure 15:  The project applicant shall work with the Mendocino Transit Authority and 
the City of Ukiah to identify a suitable location to install a bus stop with shelter along the project 
frontage on Airport Park Boulevard. 
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Intersection Level of Service and Queuing Calculations 
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Appendix B 

Collision Rate Calculations 





Date of Count:  Thursday, February 11, 2010

Number of Collisions:  18
Number of Injuries:  10

Number of Fatalities:  0
ADT:  17800

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

18 x
17,800 x x 5

Study Intersection  0.55 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Thursday, February 11, 2010

Number of Collisions:  8
Number of Injuries:  5

Number of Fatalities:  0
ADT:  24500

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

8 x
24,500 x x 5

Study Intersection  0.18 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  
1,000,000

0.0% 62.5%
0.4% 43.9%

collision rate =  

Collision Rate Fatality Rate Injury Rate

365

December 31, 2010
January 1, 2006

NUMBER OF COLLISIONS x 1 MILLION

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

55.6%
43.9%

South State Street & Gobbi Street

0.4%

INTERSECTION COLLISION RATE CALCULATIONS

January 1, 2006
December 31, 2010

Costco EIR for the City of Ukiah

1: 

collision rate =  
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

0.0%
Collision Rate Injury RateFatality Rate

1,000,000
collision rate =  

365

Intersection # South State Street & Mill Street

Intersection # 2: 

Whitlock & Weinberger Transportation, Inc.
1/12/2012

Page 1 of 5



Date of Count:  Wednesday, February 17, 2010

Number of Collisions:  13
Number of Injuries:  6

Number of Fatalities:  0
ADT:  19900

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  TEE
Control Type:  SIGNALS

Area:  URBAN

13 x
19,900 x x 5

Study Intersection  0.36 c/mve
Statewide Average*  0.28 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Thursday, February 11, 2010

Number of Collisions:  4
Number of Injuries:  0

Number of Fatalities:  0
ADT:  18300

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

4 x
18,300 x x 5

Study Intersection  0.12 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Fatality Rate Injury Rate

January 1, 2006

collision rate =  
1,000,000

365

ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

43.9%

INTERSECTION COLLISION RATE CALCULATIONS

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

0.4%
0.0% 0.0%

Collision Rate

1,000,000
365

Collision Rate Fatality Rate Injury Rate
0.0%

collision rate =  

46.2%
0.4% 43.3%

December 31, 2010

NUMBER OF COLLISIONS x 1 MILLION

Intersection # 4: South State Street & Hastings Avenue

ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

December 31, 2010

collision rate =  

Costco EIR for the City of Ukiah

Intersection # 3: South State Street & Talmage Road

collision rate =  
NUMBER OF COLLISIONS x 1 MILLION

January 1, 2006

Whitlock & Weinberger Transportation, Inc.
1/12/2012

Page 2 of 5



Date of Count:  Thursday, February 11, 2010

Number of Collisions:  6
Number of Injuries:  2

Number of Fatalities:  0
ADT:  18000

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  FOUR-LEGGED
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

6 x
18,000 x x 5

Study Intersection  0.18 c/mve
Statewide Average*  0.22 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, February 10, 2010

Number of Collisions:  9
Number of Injuries:  5

Number of Fatalities:  0
ADT:  24700

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

9 x
24,700 x x 5

Study Intersection  0.20 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

43.9%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

collision rate =  
1,000,000

365

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate

0.4%

collision rate =  
NUMBER OF COLLISIONS x 1 MILLION

ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

Fatality Rate Injury Rate
0.0% 55.6%

January 1, 2006
December 31, 2010

Collision Rate Fatality Rate Injury Rate
0.0% 33.3%

Intersection # 6: Talmage Road & Airport Park Boulevard

0.7% 42.2%

collision rate =  
NUMBER OF COLLISIONS x 1 MILLION

ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  
1,000,000

365

January 1, 2006
December 31, 2010

Intersection # 5: Talmage Road & Waugh Lane

INTERSECTION COLLISION RATE CALCULATIONS

Costco EIR for the City of Ukiah

Whitlock & Weinberger Transportation, Inc.
1/12/2012

Page 3 of 5



Date of Count:  Thursday, February 11, 2010

Number of Collisions:  2
Number of Injuries:  0

Number of Fatalities:  0
ADT:  21500

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  TEE
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

2 x
21,500 x x 5

Study Intersection  0.05 c/mve
Statewide Average*  0.14 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Thursday, February 11, 2010

Number of Collisions:  1
Number of Injuries:  1

Number of Fatalities:  0
ADT:  17200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  TEE
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

1 x
17,200 x x 5

Study Intersection  0.03 c/mve
Statewide Average*  0.14 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

0.8% 42.4%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 100.0%

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  
1,000,000

365

collision rate =  

January 1, 2006
December 31, 2010

Intersection # 8: Talmage Road & US 101 Northbound Off-Ramp

0.8% 42.4%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  
1,000,000

365

collision rate =  

January 1, 2006
December 31, 2010

Intersection # 7: Talmage Road & US 101 Southbound Off-Ramp

INTERSECTION COLLISION RATE CALCULATIONS

Costco EIR for the City of Ukiah

Whitlock & Weinberger Transportation, Inc.
1/12/2012
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Date of Count:  Thursday, February 11, 2010

Number of Collisions:  3
Number of Injuries:  5

Number of Fatalities:  0
ADT:  10500

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  FOUR-LEGGED
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

3 x
10,500 x x 5

Study Intersection  0.16 c/mve
Statewide Average*  0.22 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, February 10, 2010

Number of Collisions:  5
Number of Injuries:  3

Number of Fatalities:  0
ADT:  11400

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  FOUR-LEGGED
Control Type:  4 WAY STOP

Area:  URBAN

5 x
11,400 x x 5

Study Intersection  0.24 c/mve
Statewide Average*  0.41 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

0.5% 45.0%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 60.0%

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  
1,000,000

365

collision rate =  

January 1, 2006
December 31, 2010

Intersection # 10: Airport Park Boulevard & Commerce Drive

0.7% 42.2%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 166.7%

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  
1,000,000

365

collision rate =  

January 1, 2006
December 31, 2010

INTERSECTION COLLISION RATE CALCULATIONS

Costco EIR for the City of Ukiah

Intersection # 9: Talmage Road & Hastings Frontage Road

Whitlock & Weinberger Transportation, Inc.
1/12/2012

Page 5 of 5
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Appendix C 

Freeway Level of Service Calculations 
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Appendix D 

Costco Trip Generation Surveys 
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