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Executive Summary 

The Vineyard Crossing Subdivision would allow for the development of 91 single family dwellings, 32 attached 
housing units and up to 20 accessary units.  If all of the accessary units were developed, the proposed project 
would generate an average of 1,185 daily trips with 92 trips in the a.m. peak hour and 121 trips in the p.m. peak 
hour. Nine intersections in the vicinity of the project site were evaluated for safety and operational impacts.  While 
six of the study locations had average collision rates that were higher than the Statewide averages, all had below-
average injury rates.  The one location with an above-average injury rate had a below-average collision rate.  Based 
on the review performed, it was determined that none of the intersections has an existing safety issue that could 
be exacerbated by adding project-generated traffic. 

All of the study intersections are currently operating acceptably, and are expected to do so upon adding project-
generated traffic.  Under projected future volumes all of the intersections are expected to operate acceptably, 
indicating a less-than-significant project impact.  The ramp intersections at the US 101/North State Street 
interchange are expected to experience high delays for stop-controlled movements or excessive queuing, 
indicating potential need for improvements.  Caltrans has previously developed a plan for modifying the lane 
configurations, but analysis indicates that the improvements proposed would have limited benefit in terms of 
reducing delays.  Instead it is recommended that the County and Caltrans develop a plan for improvements at the 
ramps on North State Street, including installing traffic signals or roundabouts at both locations, and create a 
proportional share fee fund to collect contributions from projects as they are proposed and developed. 

The intersection of Lovers Lane/KUKI Road was also evaluated for operation during the mid-afternoon school 
dismissal period and as regards queuing.  The project was determined to have a less-than-significant impact as 
regards both those issues. 

Pedestrian and bicycle access to and around the site will be improved through the construction of sidewalks along 
all project streets and a bike path at the western edge of the project.  Access to transit is limited by the distance to 
the nearest bus stop, so it is recommended that the applicant approach MTA about serving the area and 
establishing a bus stop near the site if demand warrants it. 

Sight distance from the new streets created by the project is adequate for the approach speeds at each location, 
though it is recommended that 15-mph advisory speeds be installed on the curve to the east of the project site to 
encourage lower approach speeds.  Left-turn pockets are not warranted.  Stop signs are recommended on the 
new side streets only and not on Lovers Lane. 
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Introduction 

This report presents an analysis of the potential traffic impacts that would be associated with development of a 
proposed subdivision to be located west of US 101 and north of Lovers Lane, just north of the limits of the City of 
Ukiah in the County of Mendocino.  The traffic study was completed in accordance with the criteria established by 
the County of Mendocino, and is consistent with standard traffic engineering techniques. 

Prelude 

The purpose of a traffic impact study is to provide County staff and policy makers with data that they can use to 
make an informed decision regarding the potential traffic impacts of a proposed project, and any associated 
improvements that would be required to mitigate these impacts to a level of insignificance as defined by the 
County’s General Plan or other policies.  Vehicular traffic impacts are typically evaluated by determining the 
number of new trips that the proposed use would be expected to generate, distributing these trips to the 
surrounding street system based on existing travel patterns or anticipated travel patterns specific to the proposed 
project, then analyzing the impact the new traffic would be expected to have on critical intersections or roadway 
segments.  Impacts relative to access for pedestrians, bicyclists, and to transit are also addressed. 

Project Profile 

The proposed project is a subdivision that would accommodate 91 new single-family homes comprised of 72 
single family residences and 19 alley-access single family residences, up to 20 accessory dwelling units, and 32 
attached housing units that would either be duplexes or townhomes, on land that is currently being used for 
agriculture.  The project site is located north of the City of Ukiah, bordered by Lovers Lane south of the project site 
and Masonite Industrial Road to the north of the project site, as shown in Figure 1. 
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Transportation Setting 

Operational Analysis 

Study Area and Periods 

The study area includes the project access points as well as the following intersections: 

1. North State Street/Orr Springs Road 
2. North State Street/US 101 North Ramps 
3. North State Street/US 101 South Off-Ramp 
4. North State Street/US 101 South On-Ramp 
5. Lovers Lane/Despina Drive 
6. Lovers Lane/KUKI Road 
7. North State Street/KUKI Road 
8. South Empire Drive/Despina Drive 
9. North State Street/South Empire Drive-Ford Road 

Operating conditions during the a.m. and p.m. peak periods were evaluated to capture the highest potential 
impacts for the proposed project as well as the highest volumes on the local transportation network.  The morning 
peak hour occurs between 7:00 and 9:00 a.m. and reflects conditions during the home to work or school commute, 
while the p.m. peak hour occurs between 4:00 and 6:00 p.m. and typically reflects the highest level of congestion 
during the homeward bound commute.  Due to potential concerns about operation during the mid-afternoon 
peak when the nearby high school is dismissed, the intersection of North State Street/KUKI Road was also 
evaluated for this additional peak period. 

Study Intersections 

North State Street/Orr Springs Road is an unsignalized tee intersection with stop controls on the eastbound approach. 

North State Street/US 101 North Ramps is an unsignalized tee intersection with stop controls on the westbound 
approach.  The east leg, which has a marked crosswalk, serves as the on- and off-ramps to US 101 North. 

North State Street/US 101 South Off-Ramp is a tee intersection with stop controls and a marked crosswalk on the 
eastbound approach, which serves as the US 101 South Off-Ramp. 

North State Street/US 101 South On-Ramp is an uncontrolled tee intersection with a marked crosswalk on the 
east leg, the US 101 South On-Ramp. 

Lovers Lane/Despina Drive is an unsignalized tee intersection with stop controls on the northbound approach. 

Lovers Lane/KUKI Road is a tee intersection with stop controls on the southbound approach.  A marked crosswalk 
is provided on the north leg. 

North State Street/KUKI Road is a four-legged signalized intersection with protected left-turn phasing on the 
northbound and southbound approaches and permitted left turns on the side-street approaches.  The eastbound 
approach is a driveway for the Raley’s shopping center.  There are crosswalks provided on the west and south legs. 

South Empire Drive/Despina Drive is an unsignalized tee intersection with stop controls on the westbound 
approach.  Marked crosswalks are provided on the south and east legs. 
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North State Street/South Empire Drive-Ford Road is a four-legged signalized intersection with protected left-
turn phasing on each approach. 

The locations of the study intersections and the existing lane configurations and controls are shown in Figure 1. 

Collision History 

The collision history for the study area was reviewed to determine any trends or patterns that may indicate an 
existing safety issue.  Collision rates were calculated based on records available from the California Highway Patrol 
as published in their Statewide Integrated Traffic Records System (SWITRS) reports.  The most current five-year 
period available is January 1, 2012 through December 31, 2016. 

As presented in Table 1, the calculated collision rates for the study intersections were compared to average 
collision rates for similar facilities statewide, as indicated in 2013 Collision Data on California State Highways, 
California Department of Transportation (Caltrans).  Seven of the nine study intersections experienced collision 
rates higher than the statewide average, with the exceptions of the North State Street/Orr Springs Road and North 
State Street/US 101 South Off-Ramp intersections.  Only one location had an injury rate higher than the Statewide 
average. 

The collision rate calculations are provided in Appendix A. 

Table 1 – Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(2012-2016) 

Calculated 
Collision 

Rate 
(c/mve) 

Statewide 
Average 
Collision 

Rate 
(c/mve) 

Calculated 
Injury Rate 

(%) 

Statewide 
Average 

Injury Rate 
(%) 

1. N State St/Orr Springs Rd 3 0.12 0.15 66.7 41.9 

2. N State St/US 101 N Ramps 11 0.29 0.18 18.2 36.4 

3. N State St/US 101 S Off-Ramp 4 0.10 0.18 25.0 36.4 

4. N State St/US 101 S On-Ramp 4 0.09 0.06 25.0 38.2 

5. Lovers Ln/Despina Dr 0 0.00 0.18 0.0 36.4 

6. Lovers Ln/KUKI Rd 2 0.23 0.18 0.0 36.4 

7. N State St/KUKI Rd 15 0.42 0.27 40.0 41.9 

8. S Empire Dr/Despina Dr 1 0.24 0.18 0.0 36.4 

9. N State St/S Empire Dr-Ford Rd 17 0.41 0.27 41.2 41.9 

Note: c/mve = collisions per million vehicles entering; Bold text indicates values higher than the Statewide average. 

 
The most common type of collision that occurred on the freeway ramps were rear-end collisions and collisions with 
objects, most likely signage posted at the ramps.  These collisions were primarily caused by speeding, unsafe starting 
or backing, or other unsafe movements including improper turning, violating traffic signs, or right-of-way violations.  
It is noted that both ramp intersections had injury rates that are below the Statewide average, so while the overall 
number of crashes was slightly above average, the lack of injuries shows that this is not translating into a safety 
concern. 

The intersection of Lovers Lane/KUKI Road experienced a collision rate higher than the statewide average with 
only two collisions.  Both collisions were sideswipe crashes, with one caused by a driver traveling on the wrong 
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side of the road and the second one caused by unsafe starting or backing.  Additionally, because the volumes are 
relatively low at this intersection, even a low number of crashes would result in an above-average collision rate.  
Since neither of these crashes resulted in injuries, there is not a safety concern at this intersection. 

Similarly, South Empire Drive/Despina Drive experienced an above-average collision rate with just one collision 
occurring at this intersection within the most recent five-year period.  Given the minimal number of collisions at 
these two locations, there do not appear to be safety concerns despite the above-average collision rates.  Again, 
there were no injuries associated with the single crash, so safety is not an issue at this location. 

Collisions at the intersection of North State Street/KUKI Road were primarily rear-end and sideswipe crashes.  The 
majority of rear-end collisions were caused by northbound or southbound vehicles following at an unsafe speed.  
Sideswipe collisions were primarily caused by unsafe lane changes, also involving vehicles on North State Street.  
As noted for other intersections, the injury rate at this location was lower than the Statewide average, so despite 
the collision rate being above-average, that has not resulted in a safety concern. 

At the intersection of North State Street/South Empire Drive-Ford Road the majority of collisions were vehicles 
hitting objects, rear-end crashes, and broadside crashes.  There is no clear pattern to determine which objects 
were being hit, as these types of collisions were experienced on multiple legs.  However, there are light poles, 
signs, and signal poles on each corner of the intersection that were likely hit as vehicles made various turning 
movements.  Rear-end collisions were primarily caused by vehicles traveling northbound or southbound and 
following too closely.  The injury rate was approximately equal to the Statewide average, thought slightly lower, 
indicating that while the collision rate was above-average, there is not an associated safety problem resulting in 
injuries. 

The one location where the injury rate was above average was North State Street/Orr Springs Road, where two of 
three crashes resulted in juries.  Due to the low number of crashes, the percentage of injuries jumps by more than 
33 percent with only one additional injury collision.  Given the minimal number of crashes, the sample is too small 
to be statistically significant.  Since the collision rate was lower than the average, despite the above-average injury 
rate no safety concerns were identified for this location.   

Alternative Modes 

Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and 
various streetscape amenities such as lighting, benches, etc.  In general, there are no sidewalks within the project 
area given its rural setting and surrounding agricultural land uses. 

Bicycle Facilities 

The Highway Design Manual, Caltrans, 2012, classifies bikeways into three categories: 

 Class I Multi-Use Path – a completely separated right-of-way for the exclusive use of bicycles and pedestrians 
with cross flows of motorized traffic minimized. 

 Class II Bike Lane – a striped and signed lane for one-way bike travel on a street or highway. 
 Class III Bike Route – signing only for shared use with motor vehicles within the same travel lane on a street 

or highway. 

In the project area, Class II bike lanes exist on North State Street between West Lake Mendocino Drive and South 
Empire Drive.  Class II bike lanes also exist on Despina Drive from Tokay Lane to Low Gap Road, and along North 
Brush Street from South Empire Drive to Low Gap Road.  Future plans include a new Class II bike lane along Empire 
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Drive, between Despina Drive and North State Street.  Table 2 summarizes the existing and planned bicycle 
facilities in the project vicinity, as contained in the 2012 Mendocino County Regional Bikeway Plan. 

Table 2 – Bicycle Facility Summary 

Status 
Facility 

Class Length 
(miles) 

Begin Point End Point 

Existing     

North State St II 1.76 West Lake Mendocino Dr South Empire Dr 

Despina Dr* II 0.41 Tokay Ln Low Gap Rd 

North Brush St* II 0.57 Despina Dr  North State St 

Planned     

Empire Drive* II 3.00 Despina Dr North State St 

Lovers Lane III 0.74 Despina Dr KUKI Rd 

Notes: * All or portions of these bikeways are located within the City of Ukiah 
Source: Mendocino County Regional Bikeway Plan, 2012 

 
Transit Facilities 

The Mendocino County Transit Authority (MTA) provides fixed route bus service in Mendocino County.  MTA 
Routes 7, 9, 20 and 75 provide local and regional service within the project area. 

Route 7, referred to as the Ukiah Jitney, provides direct connections between north and south Ukiah.  Route 7 
operates Monday through Friday, with one stop in the a.m. and one in the p.m., in both the northbound and 
southbound direction.  The closest Route 7 stop to the project site is located approximately 0.7 miles south at the 
intersection of North State Street/Bicarelli Drive. 

Route 9 provides service between locations within Ukiah.  This route operates Monday through Friday, with 
approximately one-half hour headways between 6:30 a.m. and 10:00 p.m. 

Route 20 provides connections to Willits and Mendocino Community College, with stops along North State Street 
and North Bush Street.  Route 20 operates Monday through Friday with approximately one-hour headways from 
7:00 a.m. and 7:00 p.m. 

Routes 9 and 20 are served by two bus stops on Feed Lot Road, which is approximately 0.30 miles south of the 
project site. 

Route 75 provides connections from Ukiah to the South Coast. This route runs Monday through Saturday, with 
one stop in the morning and one in the evening at the stop near North State Street/Bicarelli Drive. 

Two bicycles can be carried on most MTA buses.  Bike rack space is on a first come, first served basis.  Additional 
bicycles are allowed on MTA buses at the discretion of the driver. 

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 the greater Ukiah area. 
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Capacity Analysis 

Intersection 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, 2010.  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 Levels of Service for the intersections with side street stop controls, or those which are unsignalized and 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. 

The study intersections that are currently controlled by a traffic signal, or may be upgraded to a traffic signal in the 
future, 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.  For purposes of this study, delays were calculated using optimized traffic signal timing. 

The ranges of delay associated with the various levels of service are indicated in Table 3. 

Table 3 – Intersection Level of Service Criteria 

LOS Two-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.  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 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 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 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 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 80 seconds.  Vehicles may wait 
through more than one cycle to clear the 
intersection. 

Reference: Highway Capacity Manual, Transportation Research Board, 2010 
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Traffic Operation Standards 

County of Mendocino 

The County of Mendocino considers LOS D operation at signalized intersections to be the poorest acceptable 
operation during peak periods.  For unsignalized intersections with stop controls on the side street, only the 
County does not have an adopted operational standard.  For the purposes of this study, the following standard 
was applied to the study intersections under the County’s jurisdiction. 

On some arterial streets, it is typical to have all the side street approaches operating at LOS E or F with long traffic 
delays, even where side street volumes are very low.  In fact, it may be operationally, physically, and/or financially 
infeasible to provide mitigation that would allow LOS D or better operation for all side streets during peak hours.  
The most typical mitigation measure used to improve operation for the side street is a traffic signal, and it is both 
operationally and financially undesirable to provide a traffic signal at every intersection along most street 
segments.  For these reasons, mitigation measures were considered only when LOS F conditions were projected 
for minor movements at unsignalized intersections and overall operation of the intersection fell below LOS C. 

Caltrans 

Caltrans indicates that they endeavor to maintain operation at the transition from LOS C to LOS D.  Based on 
previous discussions with Caltrans staff, it is understood that the standard is to be applied to the overall average 
intersection delay, and not that associated with any single movement or approach.  Under this approach, if one 
movement experiences very high delay and also has moderate to high traffic volumes, the overall delay and level 
of service should reflect the critical nature of the condition.  However, if one movement is expected to experience 
high delay, but has very low traffic volumes, the overall intersection operation will likely still meet Caltrans 
standards. 

Existing Conditions 

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes 
during the a.m. and p.m. peak periods.  This condition does not include project-generated traffic volumes.  Volume 
data was collected March 2017 at the intersections of Lovers Lane/Despina Drive, Lovers Lane/KUKI Road, and 
South Empire Drive/Despina Drive.  Counts at the remaining intersections were collected in June 2016. 

Intersection Levels of Service 

Under existing conditions, all study intersections are operating acceptably at LOS C or better overall.  The existing 
traffic volumes are shown in Figure 2.  A summary of the intersection level of service calculations is contained in 
Table 4, and copies of the Level of Service calculations are provided in Appendix B. 

  



mex108.ai 8/17

Traffic Impact Study for the Vineyard Crossing Subdivision

Project
Site

Creek Road

Orr Springs Road

Lovers Lane

D
e

sp
in

a
 D

ri
ve

Ford Road
South Empire Drive

N
o

rt
h

 S
ta

te
 S

tr
e

e
t

Masonite Industrial Road

KUKI RoadChablis Drive

N
o

rt
h

 B
u

sh
 S

tr
e

e
t

Feed Lot RoadC
a

rr
ig

a
n

 L
a

n
e

Hollow Tree

101

1

2

3

4

5

6 7

8

9

32
  (

29
)

37
5(

55
8)

2  
  (

0)

(28)17
(0)  1

(93)79 (6
6)

  7
4

(6
03

)5
25

(2
)  

  5

0(0)
0(0)
0(0)

1

186(151)
154(240)

48
7(

68
2)

20
  (

34
)

(5
64

)4
32

(4
09

)2
09

2

(9
56

)6
31

63
9(

90
6)

(18)  22
(324)401

3

91
2(

10
15

)
12

5(
21

6)

(9
62

)6
24

(2
23

)1
81

4

(3)3
(3)2

(1
)  

2
(1

6)
27

2    (5)
107(23)

5

0  
(11

)
2  

(2
)

85
(7

7)

(0)    0
(121)162

(2)    5

(1
)0

(2
)1

(8
)6

180(122)
198(126)
4    (10)

6

32
5(1

67
){1

57
}

81
6(7

01
){6

49
}

43
  (1

95
){1

45
}

{166}(121)190
{13}  (24)    4
{30}  (57)  56

{76
}  (

66
)  5

3
{81

2}(
92

2)6
85

{48
}  (

73
)   

 9

37(202){151}
5  (25)  {18}
6  (43)  {27}

7

6    (13)
116(41)

26
0(

49
)

29
  (

6)

(6
4)

  5
8

(5
0)

12
1

8

14
9(

16
7)

57
1(

55
2)

55
  (

33
)

(230)242
(57)  39
(50)  51 (9

5)
  3

9
(7

21
)3

76
(1

45
)  

60

44(70)
24(64)
73(91)

9

Figure 2 – Existing Traffic Volumes

North

Not to Scale

* Evaluated at Intersection #7 only

{xx} MD Peak Hour Volume*
(xx) PM Peak Hour Volume
xx AM Peak Hour Volume

Study Intersection
LEGEND



11 

 

Traffic Impact Study for the Vineyard Crossing Subdivision 
August 24, 2017 

Table 4 – Existing Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. N State St/Orr Springs Rd 1.7 A 1.8 A 

Eastbound (Orr Springs Rd) Approach 13.1 B 15.6 C 

2. N State St/US 101 N Ramps 3.2 A 5.2 A 

Westbound (US 101 N Off-ramp) Approach 13.5 B 26.5 D 

3. N State St/US 101 S Off-ramp 5.9 A 4.6 A 

Eastbound (US 101 S Off-ramp) Approach 23.8 C 29.4 D 

4. N State St/US 101 S On-ramp 0.8 A 1.7 A 

5. Lovers Ln/Despina Dr 7.3 A 6.2 A 

Northbound (Despina Dr) Approach  8.6 A 8.9 A 

6. Lovers Ln/KUKI Rd 2.2 A 2.3 A 

Southbound (Lovers Ln) Approach 15.1 C 12.4 B 

7. N State St/KUKI Rd 10.8 B 16.2 B 

8. S Empire Dr/Despina Dr 3.3 A 2.5 A 

Westbound (S Empire Dr) Approach 14.2 B 9.6 A 

9. N State St/S Empire Dr-Ford Rd 23.0 C 26.9 C 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way 
stop-controlled intersections are indicated in italics 

 
North State Street/KUKI Road Mid-Afternoon Peak Hour 

It is understood that Lovers Lane is used by traffic leaving the high school, resulting in some congestion at North 
State Street/KUKI Road during the mid-afternoon dismissal peak.  Counts were taken at this intersection during 
the mid-afternoon peak and it was determined that North State Street/KUKI Road is operating acceptably at LOS 
B with an average of 16.5 seconds of delay during the mid-afternoon peak period. 

Future Conditions 

Future traffic volumes on US 101 were estimated using the Caltrans District I growth factors.  This data indicates a 
20-year growth factor of 1.30 for US 101 in the Ukiah area.  This growth factor was applied to all movements at all 
study intersections, though it is noted that many movements would likely experience a lesser increase due to 
limited potential for development in some areas.  Under these projected Future volumes, and assuming no 
changes to their geometrics or controls, the study intersections are expected to operate acceptably at LOS C or 
better overall during both peak periods.  Delays indicating LOS E or F operation are expected on the stop-
controlled approaches at North State Street/US 101 North Ramps during the p.m. peak hour, and during both peak 
periods at North State Street/US 101 South Off-Ramp.  Future volumes are shown in Figure 3 and operating 
conditions are summarized in Table 5. 
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Table 5 – Future Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. N State St/Orr Springs Rd 1.7 A 2.2 A 

Eastbound (Orr Springs Rd) Approach 14.2 B 19.8 C 

2. N State St/US 101 N Ramps 3.9 A 10.9 B 

Westbound (US 101 N Off-Ramp) Approach 16.3 C 56.7 F 

Improvement:  Caltrans Ramp Improvements 4.9 A 10.6 B 

 Westbound (US 101 N Ramp) Approach 21.0 C 55.7 F 

Improvement:  Signal  8.3 A 10.6 B 

3. N State St/US 101 S Off-Ramp 10.4 B 9.5 A 

Eastbound (US 101 S Off-Ramp) Approach 41.5 E 61.6 F 

Improvement:  Caltrans Ramp Improvements 10.4 B 9.5 A 

 Eastbound (US 101 S Ramp) Approach 41.5 E 61.6 F 

Improvement:  Signal 10.0 B 10.2 B 

4. N State St/US 101 S On-Ramp 0.9 A 2.1 A 

5. Lovers Ln/Despina Dr 7.3 A 6.0 A 

Northbound (Despina Dr) Approach  8.7 A 8.4 A 

6. Lovers Ln/KUKI Rd 2.5 A 2.9 A 

Southbound (Lovers Ln) Approach 17.4 C 13.5 B 

7. N State St/KUKI Rd 12.0 B 28.1 C 

8. S Empire Dr/Despina Dr 3.7 A 2.8 A 

Westbound (S Empire Dr) Approach 16.2 C 9.8 A 

9. N State St/S Empire Dr-Ford Rd 24.8 C 33.1 C 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way 
stop-controlled intersections are indicated in italics; Bold text = deficient operation; Shaded cells = conditions 
with recommended improvements 

 
In 2008, Caltrans released plans for proposed improvements at the US 101/North Sate Street interchange in their 
report, Ukiah Ramps Improvements on State Route 101 in Mendocino County.  The improvements at the northbound 
ramps include adding a channelized right turn on the westbound off-ramp approach, reducing northbound North 
State Street from two through lanes to one, removing the center two-way left-turn lane, and providing a left-turn 
lane on the southbound approach.  At the southbound off-ramp, a channelized right turn would be installed on 
the eastbound off-ramp approach.  The County has expressed interest in pursuing these improvements and 
therefore they were analyzed as a potential means of achieving lower delays on the stop-controlled movements 
under Future conditions.  However, the channelized right turns would create additional conflicts with bicyclists 
traveling the corridor as bicyclists traveling through these intersections would be in conflict with vehicles merging 
into the through lane as they exit the channelized right turn.  Additionally, as shown in Table 5, the 
implementation of these plans would only be expected to nominally change delay on the westbound north off-
ramp approach and remain the same for the eastbound approach at the US 101 South off-ramp. 

In order to achieve an acceptable level of service in the Future, it is recommended that North State Street/US 101 
North Ramps and North State Street/US 101 South Off-Ramp are signalized.  These intersections would operate at 
LOS A or B during both peak periods with the installation of a signal.   The County and Caltrans should develop a 
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plan for improvements at the ramps on North State Street and create a proportional share fee fund to collect 
contributions from projects as they are proposed and developed. 

North State Street/KUKI Road Mid-Afternoon Peak Hour 

Under future conditions, the intersection of North State Street/KUKI Road is expected to operate acceptably at 
LOS C with 21.2 seconds of delay. 

Project Description 

The proposed project is a subdivision to allow construction of 91 single family homes (comprised of 72 single 
family homes and 19 alley-access single family homes), up to 20 accessory dwelling units, and 32 attached housing 
units that would either be duplexes or townhomes on land that is currently farmed.  The site would be accessed 
via two new driveways on Lovers Lane. 

The proposed project site plan is shown in Figure 4. 

Trip Generation 

The anticipated trip generation for the proposed project was estimated using standard rates published by the 
Institute of Transportation Engineers (ITE) in Trip Generation Manual, 9th Edition, 2012 for single family detached 
dwellings (ITE LU #210), while apartment trip rates were used for the secondary units (ITE LU #220) and trip rates 
for residential condominium/townhomes were used for the proposed attached housing (ITE LU #230).  Based on 
application of these standard rates, the proposed project is expected to generate an average of 1,185 trips per 
day, including 92 a.m. peak hour trips and 120 trips during the p.m. peak hour.  These results are summarized in 
Table 6. 

Table 6 – Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

  Rate Trips Rate Trips In Out Rate Trips In Out 

Single Family Dwelling 91 9.52 866 0.75 68 17 51 1.00 91 57 34 

Accessory Dwelling 
Units 

20 6.65 133 0.51 10 2 8 0.62 12 8 4 

Attached Housing 32 5.81 186 0.44 14 2 12 0.52 17 11 6 

Total   1,185  92 21 71  120 76 44 

Note: du = dwelling unit 

Trip Distribution 

The pattern used to allocate new project trips to the street network was determined by reviewing employment 
patterns for residents of Ukiah.  Based on the applied assumptions shown in Table 7, the following distribution 
assumptions are proposed. 
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Table 7 – Trip Distribution Assumptions 

Route Percent Daily Trips AM Trips PM Trips 

N State St south of N Bush St 50% 592 46 60 

US 101 to the north of Ukiah 25% 296 23 30 

N State St north of US 101 10% 119 9 12 

S Empire Dr west of N Bush St 10% 119 9 12 

US 101 to the south of Ukiah 5% 59 5 6 

TOTAL 100% 1,185 92 120 

Intersection Operation 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the Existing volumes, the study intersections are expected to 
continue operating acceptably.  These results are summarized in Table 8.  Project traffic volumes are shown in 
Figure 5. 

Table 8 – Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

Existing Conditions Existing plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. N State St/Orr Springs Rd 1.7 A 1.8 A 1.7 A 1.8 A 

Eastbound (Orr Springs Rd) Approach 13.1 B 15.6 C 13.1 B 15.8 C 

2. N State St/US 101 N Ramps 3.2 A 5.2 A 3.2 A 5.9 A 

Westbound (US 101 N Off-Ramp) Approach 13.5 B 26.5 D 13.6 B 27.6 D 

3. N State St/US 101 S Off-Ramp 5.9 A 4.6 A 6.1 A 5.2 A 

Eastbound (US 101 S Off-Ramp) Approach 23.8 C 29.4 D 24.5 C 32.7 D 

4. N State St/US 101 S On-Ramp 0.8 A 1.7 A 0.8 A 1.7 A 

5. Lovers Ln/Despina Dr 7.3 A 6.2 A 7.4 A 6.7 A 

Northbound (Despina Dr) Approach  8.6 A 8.9 A 8.6 A 8.5 A 

6. Lovers Ln/KUKI Rd 2.2 A 2.3 A 3.8 A 3.4 A 

Southbound (Lovers Ln) Approach 15.1 C 12.4 B 17.9 C 14.0 B 

7. N State St/KUKI Rd 10.8 B 16.2 B 11.8 B 18.3 B 

8. S Empire Dr/Despina Dr 3.3 A 2.5 A 3.3 A 2.4 A 

Westbound (S Empire Dr) Approach 14.2 B 9.6 A 14.5 B 9.7 A 

9. N State St/S Empire Dr-Ford Rd 23.0 C 26.9 C 22.8 C 26.8 C 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to 
two-way stop-controlled intersections are indicated in italics 
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It should be noted that with the addition of project-related traffic volumes, average delay at the intersections of 
South Empire Drive/Despina Drive and North State Street/South Empire Drive-Ford Road decreases during the 
p.m. peak hour.  While this is counter-intuitive, this condition occurs when a project adds trips to movements that 
are currently underutilized or have delays that are below the intersection average, resulting in a better balance 
between approaches and lower overall average delay.  The project adds traffic predominantly to the through 
movement, which has an average delay that is lower than the average for the intersection as a whole, resulting in 
a slight reduction in the overall average delay.  The conclusion could incorrectly be drawn that the project 
improves operation based on this data alone; however, it is more appropriate to conclude that the project trips 
are expected to make use of excess capacity, so drivers would experience little, if any, change in conditions as a 
result of the project. 

North State Street/KUKI Road Mid-Afternoon Peak Hour  

The two public schools that residents’ children would likely attend are Ukiah High School, located on Despina 
Drive, and Frank Zeek Elementary School on North Bush Street.  Residents of the proposed project would likely 
access Ukiah High School via Lovers Land and Despina Drive, and therefore would be unlikely to add new trips to 
the North State Street/KUKI Road intersection during the mid-afternoon peak.  The same reasoning can be applied 
to Frank Zeek Elementary School, as trips would likely be dispersed amongst multiple routes, either on Despina 
Drive or through local neighborhood streets, with some traveling through North State Street/KUKI Road.  
However, to determine how North State Street/KUKI Road would operate with the addition of new trips during 
the mid-afternoon school peak, all p.m. project trips were added to the intersection, and under these conservative 
assumptions the intersection is expected to operate acceptably at LOS B with 17.8 seconds of delay, 1.3 seconds 
higher than Existing conditions.  Therefore, with the lower number of project trips that would actually be expected 
to be added to this analysis scenario, the proposed project would have minimal impact to operation of North State 
Street/KUKI Road during the mid-afternoon peak hour. 

Finding – The study intersections are expected to continue operating acceptably at the same levels of service 
upon the addition of project-generated traffic to Existing volumes. 

Future plus Project Conditions 

Upon the addition of project-generated traffic to the anticipated Future volumes, the study intersections are 
expected to continue operating acceptably overall.  Delays indicating LOS E or F operation are expected to 
increase on the stop-controlled approach at North State Street/US 101 North Ramps during the p.m. peak hour, 
and during both peak periods at North State Street/US 101 South Off-Ramp.  The Future plus Project operating 
conditions are summarized in Table 9. 
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Table 9 – Future and Future plus Project Peak Hour Levels of Service 

Study Intersection 
Approach 

Future Conditions Future plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. N State St/Orr Springs Rd 1.7 A 2.2 A 1.9 A 2.2 A 

Eastbound (Orr Springs Rd) Approach 14.2 B 19.8 C 14.5 B 20.0 C 

2. N State St/US 101 N Ramps 3.9 A 10.9 B 3.9 A 11.5 B 

Westbound (US 101 N Off-Ramp) Approach 16.3 C 53.3 F 16.5 C 60.2 F 

Improvement:  Caltrans Ramp Improvements 4.9 A 10.6 B 5.0 A 11.4 B 

 Westbound (US 101 N Ramp) Approach 21.0 C 55.7 F 21.3 C 59.3 F 

3. N State St/US 101 S Off-Ramp 10.4 B 9.5 A 10.8 B 11.5 B 

Eastbound (US 101 S Off-Ramp) Approach 41.5 E 61.6 F 43.3 E 72.5 F 

Improvement:  Caltrans Ramp Improvements 10.4 B 9.5 A 10.8 B 11.5 B 

 Eastbound (US 101 S Ramp Approach) 41.5 E 61.6 F 43.3 E 72.5 F 

4. N State St/US 101 S On-Ramp 0.9 A 2.1 A 0.9 A 2.6 A 

5. Lovers Ln/Despina Dr 7.3 A 6.0 A 7.3 A 6.4 A 

Northbound (Despina Dr) Approach 8.7 A 8.4 A 8.7 A 8.5 A 

6. Lovers Ln/KUKI Rd 2.5 A 2.9 A 4.1 A 3.6 A 

Southbound (Lovers Ln) Approach 17.4 C 13.5 B 21.0 C 15.2 C 

7. N State St/KUKI Rd 12.0 B 28.1 C 13.0 B 30.1 C 

8. S Empire Dr/Despina Dr 3.7 A 2.8 A 3.7 A 2.5 A 

Westbound (S Empire Dr) Approach 16.2 C 9.8 A 16.4 C 9.9 A 

9. N State St/S Empire Dr-Ford Rd 24.8 C 33.1 C 24.7 C 33.2 C 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way 
stop-controlled intersections are indicated in italics; ** = delay greater than 120 seconds; Bold text = deficient 
operation; Shaded cells = conditions with recommended improvements 

 
As noted under Existing plus Project conditions, overall delay at South Empire Drive/Despina Drive decreases with 
the addition of project generated trips as project-trips are primarily added to the through movement, which has 
an average delay that is lower than the average for the intersection as a whole, resulting in a slight reduction in 
the overall average delay.  

North State Street/KUKI Road Mid-Afternoon Peak Hour 

As stated under Existing plus Project conditions, school traffic generated by the proposed project would likely be 
dispersed on multiple routes and many trips would return to the subdivision without ever entering North State 
Street, resulting in minimal impact to the operation of the intersection during the mid-afternoon peak.  However, 
for a conservative analysis, the intersection was analyzed during this period with the addition of p.m. peak trips. 

Under Future conditions, with p.m. peak trips added to the intersection of North State Street/KUKI Road during 
the mid-afternoon peak hour, the intersection would operate at LOS C, with 25.3 seconds of delay, 4.1 seconds 
higher than under Future conditions. 
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Finding – The study intersections would continue operating acceptably overall with project traffic added, at the 
same Levels of Service as without it.  The side-street ramp approaches at North State Street/US 101 North Ramps 
and North State Street/US 101 South Off-Ramp are expected to continue to operate with high delays with the 
addition of project-generated trips, as it does without it, though overall operation would remain acceptable under 
the Caltrans standards of significance applicable to these locations.  The ramp intersections are also expected to 
continue operating with high delays on the stop-controlled ramp approaches with the improvements proposed 
by Caltrans.  

Vehicle Miles Traveled 

The project’s VMT was assessed using trip length estimates for the Ukiah Transportation Analysis Zone (TAZ) as 
contained in the statewide model.  VMT for residential land uses was calculated by multiplying the average 
household size in Ukiah by the number of housing units and the home-based VMT estimates for residential land 
uses in Ukiah.  According to the 2010 US Census, the average household size in Ukiah is 2.64 people per household.  
Based on the TAZ, residents are expected to travel 2.62 miles per day.  Based on these factors, the estimated VMT 
for the proposed project is 836 miles.  There are currently no standards of significance against which to evaluate 
this estimate.  Additionally, the County of Mendocino does not have a regional model to provide a comparison of 
VMT with or without the proposed project. Therefore, the VMT estimate is provided for informational purposes 
only. 

Queuing 

The projected 95th percentile queues for the eastbound through/left-turn approach to North State Street/KUKI 
Road were determined for the a.m. and p.m. future plus project scenarios as these would reflect the highest 
volume scenarios. 

During the a.m. peak hour, 95th percentile queues are expected to reach 121 feet, equivalent to approximately five 
vehicles.  During the p.m. peak hour, 95th percentile queues are expected to reach 176 feet, which equates to 
approximately seven vehicles.  This queue would extend past the intersection of Lovers Lane/KUKI Road during 
both peak periods by approximately one to three cars. 

Storage at the southbound left-turn lane at Lovers Lane/KUKI Road was evaluated using a  methodology contained 
in “Re-validating and Improving Queue Length Models at Two-Way Stop Controlled Intersections,” Transportation 
Planning and Analysis Unit, Transportation Development Division, Oregon Department of Transportation, 
December 2013.  At the intersection of Lovers Lane/KUKI Road, southbound left-turning vehicle queues would be 
approximately six vehicles during the a.m. peak hour and five vehicles during the p.m. peak hour.  Though the 
eastbound through/left-turn queue is expected to extend past the entrance to Lovers Lanes at times, the signal 
provides gaps in traffic and an opportunity for drivers to turn left out of Lovers Lane. 

Finding – While queuing at Lovers Lane/KUKI Road is expected to extend past the intersection of Lovers Lane/KUKI 
Road, the signal would provide gaps in traffic that would provide opportunities for queued vehicles on Lovers 
Lane to turn left out of Lovers Lane. 
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Alternative Modes 

Pedestrian Facilities 

The proposed project site plan does not indicate the provision of sidewalks along the project frontage.  Despite 
the rural nature of Lovers Lane and the project area, residents are likely to expect sidewalks in a residential 
subdivision, so this amenity should be included.  The site is within walking distance of local schools and some 
retail establishments, and residents may wish to travel by walking to these destinations.  The proposed project 
includes plans to provide sidewalk on the new streets within the proposed subdivision, and should provide 
sidewalk along Lovers Lane as well. 

Finding – Pedestrian facilities serving the project site are not adequate, though sidewalks are proposed on the 
new streets within the proposed subdivision. 

Recommendation – Sidewalk should be provided along the site’s frontage on Lovers Lane. 

Bicycle Facilities 

Existing bicycle facilities, including bike lanes on streets, together with shared use of minor streets provide 
adequate access for bicyclists.  Although not shown on the plan, it is understood that the project plans also include 
a new Class I bike path along the western edge of the project site.   

Finding – Bicycle facilities serving the project site are adequate. 

Transit 

Existing transit routes are adequate to accommodate project-generated transit trips.  Existing stops are not within 
acceptable walking distance of the site. 

Finding – Transit facilities serving the project site are inadequate. 

Recommendation – The project applicant should request that MTA establish bus stops closer to the project site 
to serve its residents if there is demand for this service. 
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Access and Circulation 

Site Access 

The proposed subdivision would be accessed via two new public streets referred to as “Street A” and “Street E” on 
the proposed site plan; both would intersect Lovers Lane on the north side. 

Sight Distance 

Sight distance along Lovers Lane at the proposed location of Street A and Street E was evaluated based on sight 
distance criteria contained in the Highway Design Manual published by Caltrans.  The recommended sight distance 
at intersections of public streets is based on corner sight distance, with approach travel speeds as the basis for 
determining the recommended sight distance.  For an approach speed of 25 miles per hour (mph), the 
recommended corner sight distance is 275 feet. 

Street A is the easterly access point to the proposed subdivision, just west of the curve on Lovers Lane.  Sight lines 
are clear for 270 feet to the east of Street A looking toward the curve, which is just below the required sight 
distance for a 25-mph approach.  Since vehicles traveling westbound exiting the curve would generally be 
traveling slower, 270 feet would provide adequate sight lines.  However, a 15-mph speed advisory sign should be 
installed in both directions at the point that Lovers Lane begins to curve, east of the intersection of Lovers 
Lane/Street A, to ensure adequate sight distance is achieved.  Per the California Manual on Uniform Traffic Control 
Devices (CA-MUTCD), the advisory signs are designated as a W1-1aL and W1-1aR. 

To the west of the Street A connection, Lovers Lane is straight with no anticipated barriers to the line of sight.  At the 
second more westerly access point, Street E, sight distance is adequate both east and west of the street entrance. 

Access Analysis 

Turn Lane Warrants 

The need for turn lanes on Lovers Lane at the new public street access points were evaluated based on criteria 
contained in the Intersection Channelization Design Guide, National Cooperative Highway Research Program (NCHRP) 
Report No. 279, Transportation Research Board, 1985, as well as a more recent update of the methodology developed 
by the Washington State Department of Transportation.  The NCHRP report references a methodology developed by 
M. D. Harmelink that includes equations that can be applied to expected or actual traffic volumes to determine the 
need for a left-turn pocket based on safety issues.  Using p.m. peak hour Existing plus Project and Future plus Project 
volumes, left-turn lanes are not warranted on Lovers Lane at Street A or Street E. 

The need for a right-turn lane or taper was evaluated for both new Street A and Street E.  Using the same criteria 
contained in the Intersection Channelization Design Guide, the warrants were evaluated using the p.m. peak hour 
Existing and Future plus Project volumes.  Based on these assumptions, no additional facilities in the form of either 
a right-turn lane or right-turn taper would be warranted. 

All-way Stop Control Warrants 

All-way Stop Warrants (For residential streets) 

Warrants for all-way stop controlled intersections are typically based on guidelines contained in the CA-MUTCD.  
However, these guidelines generally apply to arterial and collector streets but do not adequately address the 
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needs of residential streets.  Guidelines were suggested in WesternITE, January 1999, for use with neighborhood 
streets based on a survey of Bay Area jurisdictions.  These guidelines include the following issues in considering 
need for all-way stop controls. 

 Excessive volume 
 High number of collisions 
 Limited visibility 
 Excessive speeds 
 Crossing residential collectors 
 Residential frontage 

An intersection meeting two of the criteria is considered a candidate for an all-way stop sign installation. 

Based on volumes collected along Lovers Lane as well as consideration of other existing conditions and proposed 
improvements, the new intersections at Lovers Lane do not meet any of the criteria that would warrant all-way-
stop controls.  However, stop controls should be provided at the terminus of Street A and Street E, where the 
streets intersect Lovers Lane, to control traffic exiting the project site. 
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Conclusions and Recommendations 

Conclusions 

 The proposed project would generate an average of 1,185 daily trips with 92 trips in the a.m. peak hour and 
121 trips in the p.m. peak hour. 

 While most of the study intersections had above-average collision or injury rates, no location had above-
average rates for both and no specific safety issues were identified.  The addition of project-generated traffic 
is therefore expected to have no measurable impact on safety. 

 All nine study intersections are currently operating acceptably at LOS C or better overall.  With the addition of 
project-generated trips, all are expected to continue operating acceptably. 

 Under future conditions, and upon adding project-generated trips, all study intersections are expected to 
continue operating acceptably at LOS C or better overall though with long delays on the stop-controlled off-
ramp approaches from US 101 to North State Street. 

 The intersection of North State Street/KUKI Road is currently operating acceptably under Existing mid-
afternoon peak conditions and would be expected to continue operating acceptably under Future mid-
afternoon peak conditions.  With the p.m. peak hour project-generated trips applied, the intersection would 
continue to operate acceptably under Existing plus Project and Future plus Project conditions.  However, 
project-generated trips during this peak hour would be expected to be much lower than the p.m. peak hour 
trips and therefore have a minimal impact on the intersection. 

 The improvements identified by Caltrans in 2008 for the US 101/North State Street interchange are not 
expected to provide sufficient capacity to improve operation over that with the current geometrics.  Further, 
the planned geometrics create conflicts between pedestrians and vehicular traffic where bike lanes intersect 
right-turn lanes. 

 Sidewalk facilities to be provided as part of the project together with the provision of a bike path along the 
western edge of the subdivision will result in adequate facilities for pedestrians and bicyclists.  Transit access 
is not as convenient as would be desired, but is available.  

 Sight distance from Street A, to the east, looking toward the curve on Lovers Lane, falls just below the required 
sight distance for a 25-mph approach, but given the proximity of a curve, is sufficient for the approach speeds 
experienced at this location. 

 Left-turn pockets are not warranted on Lovers Lane at the entrances to the proposed project site. 

Recommendations 

 The applicant should approach MTA and request that a more convenient bus stop be provided if demand for 
service justifies it. 

 A 15-mph speed advisory sign should be installed in both directions at the point that Lovers Lane begins to 
curve, east of the intersection of Lovers Lane/Street A. 

 The new intersections along Lovers Lane created by Street A and Street E should be stop-controlled on the 
new approaches. 
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Appendix A 

Collision Rate Calculations 

  





Date of Count:  

Number of Collisions:  3
Number of Injuries:  2

Number of Fatalities:  0
ADT:  13800

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Stop & Yield Controls

Area:  Urban

3 x
13,800 x x 5

Study Intersection  0.12 c/mve
Statewide Average*  0.15 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  11
Number of Injuries:  2

Number of Fatalities:  0
ADT:  21000

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

11 x
21,000 x x 5

Study Intersection  0.29 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

18.2%
Collision Rate Fatality Rate

collision rate =  365

2: 

Number of Collisions x 1 Million

1.0%

collision rate =  ADT x 365 Days per Year x Number of Years

66.7%

1,000,000

Injury Rate

Fatality Rate
0.0%

ADT x 365 Days per Year x Number of Years

0.0%

ADT = average daily total vehicles entering intersection 

0.7%

Collision Rate Injury Rate

Intersection Collision Rate Calculations

January 1, 2012
December 31, 2016

Intersection # North State Street & Orr Springs Road

collision rate =  1,000,000

North State Street & US 101 North Ramps

41.9%

ADT = average daily total vehicles entering intersection 

January 1, 2012

365

Intersection #

December 31, 2016

Number of Collisions x 1 Millioncollision rate =  

1: 

Vineyard Crossing Project

Thursday, March 02, 2017

Thursday, March 02, 2017

36.4%

Whitlock & Weinberger Transportation, Inc.
8/24/2017
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Date of Count:  

Number of Collisions:  4
Number of Injuries:  1

Number of Fatalities:  0
ADT:  22100

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

4 x
22,100 x x 5

Study Intersection  0.10 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  4
Number of Injuries:  1

Number of Fatalities:  0
ADT:  24200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  No Controls

Area:  Urban

4 x
24,200 x x 5

Study Intersection  0.09 c/mve
Statewide Average*  0.06 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

36.4%

Vineyard Crossing Project

January 1, 2012

38.2%

Fatality Rate Injury Rate

January 1, 2012

collision rate =  

Intersection #

0.0%

December 31, 2016

collision rate =  

ADT = average daily total vehicles entering intersection 

Intersection Collision Rate Calculaions

Intersection #

Fatality Rate

365

Collision Rate

3: North State Street & US 101 South Off-Ramps

collision rate =  1,000,000

Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

Injury Rate

December 31, 2016

North State Street & US 101 South On-Ramp

ADT = average daily total vehicles entering intersection 

0.7%

Thursday, March 02, 2017

25.0%

4: 

Number of Collisions x 1 Million

0.6%
0.0% 25.0%

1,000,000
365

ADT x 365 Days per Year x Number of Years

Thursday, March 02, 2017

collision rate =  

Collision Rate

Whitlock & Weinberger Transportation, Inc.
8/24/2017
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Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  510

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

0 x
510 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  2
Number of Injuries:  0

Number of Fatalities:  0
ADT:  4800

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

2 x
4,800 x x 5

Study Intersection  0.23 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

January 1, 2012
December 31, 2016

collision rate =  

Intersection Collision Rate Calculaions
Vineyard Crossing Project

January 1, 2012
December 31, 2016

0.0%

collision rate =  Number of Collisions x 1 Million

0.0%

ADT x 365 Days per Year x Number of Years

0.7% 36.4%

collision rate =  1,000,000
365

ADT = average daily total vehicles entering intersection 

Collision Rate Fatality Rate Injury Rate

Thursday, March 02, 2017

Intersection # 5: 

Saturday, January 00, 1900

ADT = average daily total vehicles entering intersection 

0.0%
Injury Rate

0.0%

ADT x 365 Days per Year x Number of Years

collision rate =  1,000,000
365

Collision Rate Fatality Rate

36.4%

Intersection # 6: Lovers Lane & KUKI Road

0.7%

Lovers Lane & Despina Dr

Number of Collisions x 1 Million

Whitlock & Weinberger Transportation, Inc.
8/24/2017
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Date of Count:  

Number of Collisions:  15
Number of Injuries:  6

Number of Fatalities:  0
ADT:  19800

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

15 x
19,800 x x 5

Study Intersection  0.42 c/mve
Statewide Average*  0.27 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
ADT:  2300

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

1 x
2,300 x x 5

Study Intersection  0.24 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Intersection Collision Rate Calculaions
Vineyard Crossing Project

Intersection # 7: North State Street & KUKI Road

Thursday, March 02, 2017

January 1, 2012
December 31, 2016

collision rate =  Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

collision rate =  1,000,000
365

Collision Rate Fatality Rate Injury Rate
0.0% 40.0%
0.4% 41.9%

ADT = average daily total vehicles entering intersection 

Intersection # 8: South Empire Drive & Despina Drive

Thursday, March 02, 2017

January 1, 2012
December 31, 2016

collision rate =  Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

collision rate =  1,000,000
365

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%
0.7% 36.4%

ADT = average daily total vehicles entering intersection 

Whitlock & Weinberger Transportation, Inc.
8/24/2017
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Date of Count:  

Number of Collisions:  17
Number of Injuries:  7

Number of Fatalities:  0
ADT:  22800

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

17 x
22,800 x x 5

Study Intersection  0.41 c/mve
Statewide Average*  0.27 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Intersection Collision Rate Calculaions
Vineyard Crossing Project

Intersection # 9: North State Street & South Empire Drive-Ford Road

Thursday, March 02, 2017

January 1, 2012
December 31, 2016

collision rate =  Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

collision rate =  1,000,000
365

Collision Rate Fatality Rate Injury Rate
0.0% 41.2%
0.4% 41.9%

ADT = average daily total vehicles entering intersection 

Whitlock & Weinberger Transportation, Inc.
8/24/2017
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Appendix B 

Intersection Level of Service Calculations 
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