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“Provide a safe and reliable transportation network that serves all people and respects the environment”

DISTRICT 1 
P.O. BOX 3700 |  EUREKA, CA 95502–3700 
(707) 445-6600 |  FAX (707) 441-6314  TTY 711 
www.dot.ca.gov  

 
 
August 11, 2023

1-MEN-101-33.86
Faizan Gas Station
Revised Traffic Study

Mr. Liam Crowley
Planning & Building Services
County of Mendocino  
860 North Bush Street
Ukiah, CA 95482
 
Dear Mr. Crowley:   
 
Thank you for giving us an opportunity to comment on the revised Transportation 
Impact Study for a Gas Station at 9621 North State Street (Revised TIS), which is 
proposed to include twenty fueling positions and a convenience store in the 
unincorporated Redwood Valley area of Mendocino County.   
 
The Revised TIS suggests alternatives to a median closure and constructs arguments 
that claim that the US 101/North State Street intersection is not currently experiencing 
collision rates above the Statewide average, therefore it is not expected to result in a 
safety risk with project trips added to the system identified in the analysis.  The following 
reactions to the Revised TIS identify the flaws in the premise that keeping the US 101 
median open will continue to operate safely:  
 
Page 11, Trip Generation 
For the purposes of evaluating transportation or traffic safety, we do not concur with 
the practice of deducting pass-by trips from the estimated trip generation rates.  Left 
turn channelization warrants evaluate the ability of a given number of vehicles 
making a left turn in relation to the availability of acceptable gaps in approaching 
traffic through which to execute a left turn.  To discount the number of pass-by trips 
from the actual number of turning vehicles based on trip purpose only invalidates the 
results.  We do not accept the results of any safety analysis using pass-by reductions 
to evaluate left turn warrants.   
 
Page 13, Table 3 - Trip Distribution Assumptions 
The percent of trips assumed to enter the site from SB 101 without the median closure 
appears to be too low.  There are no other gas stations adjacent to the highway for 
more than thirty-five miles in the SB direction.  That is not the case for NB travelers.  
Without a median closure, we would expect to see a more even distribution, closer 
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to 50/50, with the median open.  Using too low of a number for US 101 SB trip 
distribution would have the effect of under-reporting delays at the West Ave SB off 
ramp, particularly with a median closure.  Similarly, the anticipated number of left 
turns from North State Street to SB US 101 could fail to identify warrants for a SB
acceleration lane if the median was to remain open.

Page 15, Transit Facilities 
We agree that the gas station has a less than significant impacts to transit, however it 
should be noted that there is a bus stop near the North State Street & West Road 
intersection, approximately 1.2 miles from the project site. 
 
Page 16, Vehicle Miles Traveled 
For the purposes of analyzing the change in Vehicle Miles Traveled as a result of new 
retail land uses, we would consider pass-by trips to be an acceptable deduction.  
The discussion in the TIS, indicating that the project is local-serving, is problematic for 
a large gas station or truck stop adjacent to a US Highway, as the majority of the trips 
are clearly not local.  Gas stations primarily attract pass-by trips and the primary 
purpose for non-pass-by trips are generally limited to employee trips or to the 
convenience store.  Trips made with the exclusive purpose of purchasing gasoline 
are negligible and can be assumed to be less-than-significant for CEQA purposes. 
 
Page 18, Left Turns from US 101 
The Revised TIS makes a finding in the traffic safety analysis that there are no 
demonstrated safety issues that would indicate a need to close the US 101 median at 
the intersection with North State Street.  The Revised TIS states “Caltrans desires to close 
the median at the intersection of US 101 with Uva Drive and North State Street.” This 
characterization, that increasing the number of turning movements at US 101 and 
North State Street will not change the collision rate, is inconsistent with the State and 
federal “Vision Zero” goal to eliminate roadway fatalities by 2050.  The Vision Zero 
policies, adopted by Caltrans in 2020, takes a pro-active approach to eliminating 
deaths and serious accidents by reducing risk and recognizing that humans (drivers) 
make mistakes.  Please review the Federal Highways Administration (FHWA) and 
Caltrans program links for Vision Zero and the Safe Systems program: 
https://highways.dot.gov/safety/zero-
deaths#:~:text=The%20zero%20deaths%20vision%20acknowledges,has%20spread%20a
round%20the%20world.
https://dot.ca.gov/news-releases/news-release-2022-009.
 
We offer a different finding from the data provided in the Revised TIS: the existing 
collision rate at US 101 and North State Street should be considered to be the 
benchmark for pre-project conditions.  Failure to condition the project with the 
previously requested highway safety mitigation would increase the number of left turns 
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from southbound US 101 to North State Street. The increased volume of left-turn traffic 
at this location will have a higher probability of collisions when compared to existing 
conditions.  Due to the prevailing freeway speeds on US 101 at this location, any 
collision runs the risk of being a high-severity or fatal collision.  

CEQA recognizes a conflict with an existing program, plan, ordinance, or policy 
addressing the circulation system as an impact requiring mitigation.  We find that the 
recommendation in the Revised TIS, of “playing the odds,” is in conflict with the State’s 
Safe System Approach and Vision Zero Goals, where even one fatality is 
unacceptable.   
 
Page 29, Figure 5 – Project Traffic Volumes 
The project traffic volumes have relied on pass-by trip reductions to look at “new trips” 
as opposed to trips “attracted” to the site from the vehicles already on the roadway, 
making a “diverted trip.”  In order for the “driveway trips” shown on the trip generation 
table (Table 2) to reach the projected 5,300 daily trips, 4,348 trips must already be 
traveling on North State Street to reach the driveway.  This does not appear to be 
supported by the hourly turning movement counts in the capacity analysis.  Daily 
traffic volumes do not appear to be provided in the Revised TIS for North State Street, 
only hourly volumes.  Based on the peak hour volumes, it is unlikely that volumes 
exceed 2,000 vehicles per day under current conditions on this segment of North State 
Street.  The information in the Capacity Analysis allows us to conclude that the project 
trips are underreported and/or that the claimed pass-by/diverted trip values are 
unreliable; and, that the project will attract the majority of the trips from US 101, which 
undermines the assertion of the Revised TIS that the project is local-serving. 
 
Caltrans’ Findings 
The Revised TIS uses a reduction of 82% in the traffic volumes to show that the Level of 
Service for US 101 will not exceed a threshold of significance. This is not an appropriate 
analysis to use as CEQA no longer recognizes Level of Service as a binding 
transportation metric for State highways. The Revised TIS has failed to disclose the 
actual number of left turns that would increase the number of potential conflicts within 
a high-speed intersection.  Without disclosing the potential impacts to traffic safety on 
a State facility, we cannot support the conclusions and recommendations of the 
Revised TIS.  We request that the County condition the proposed project with a 
median closure in order to prevent significant impacts to traffic safety and to avoid 
conflict with a Caltrans policy and program.   
 
Because the project is seeking approval as a Mitigated Negative Declaration, the 
County is required to mitigate for any potentially significant impacts.  The project 
would need to be processed as an Environmental Impact Report in order to make a 
finding of potentially significant unmitigated impacts with a County finding of 
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overriding considerations in order for the project to be approved without the 
requested mitigation. 

Please contact me with questions or for further assistance regarding the above 
comments at: (707) 684-6879 or by email at: <jesse.robertson@dot.ca.gov>.

Sincerely,

JESSE ROBERTSON
Transportation Planning
District 1 Caltrans

c:   Jason Wise, Mendocino County Department of Transportation
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Date of Count:  

Number of Collisions:  6
Number of Injuries:  3

Number of Fatalities:  0
Average Daily Traffic (ADT):  14900

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Rural

6 x
14,900 x x 5

Study Intersection  0.22 c/mve
Statewide Average*  0.25 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2019 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  1
Number of Injuries:  1

Number of Fatalities:  0
Average Daily Traffic (ADT):  2200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee

Control Type:  Stop & Yield Controls
Area:  Suburban

1 x
2,200 x x 5

Study Intersection  0.25 c/mve
Statewide Average*  0.17 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2019 Collision Data on California State Highways, Caltrans

Gas Station at 9621 North State Street TIS

Thursday, October 13, 2022

Thursday, October 13, 2022

39.9%

Intersection Collision Rate Worksheet

January 1, 2017
December 31, 2021

Collision Rate =  
365

2: 

Number of Collisions x 1 Million

2.5%

Collision Rate =  
ADT x Days per Year x Number of Years

50.0%

1,000,000

Injury RateFatality Rate
0.0%

100.0%

Intersection # US 101 & Uva Dr-N State St

Collision Rate =  
1,000,000

West Rd & Uva Rd

44.1%

ADT = average daily total vehicles entering intersection 

January 1, 2017

365

Intersection #

December 31, 2021

Number of Collisions x 1 Million
Collision Rate =  

1: 

Collision Rate

Collision Rate Fatality Rate Injury Rate

ADT x Days per Year x Number of Years

0.0%

ADT = average daily total vehicles entering intersection 

1.2%

ns
1/19/2023
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Date of Count:  

Number of Collisions:  2
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  5400

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Suburban

2 x
5,400 x x 5

Study Intersection  0.20 c/mve
Statewide Average*  0.24 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2019 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  2
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  9300

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged

Control Type:  Stop & Yield Controls
Area:  Suburban

2 x
9,300 x x 5

Study Intersection  0.12 c/mve
Statewide Average*  0.24 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2019 Collision Data on California State Highways, Caltrans

Collision Rate =  

Collision Rate

Thursday, October 13, 2022

Gas Station at 9621 North State Street TIS

January 1, 2017

41.2%
0.0%

Thursday, October 13, 2022

0.0%

4: 

3: West Rd & US 101 South Ramps

Collision Rate =  
1,000,000

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

Injury Rate

Intersection Collision Rate Worksheet

Intersection #

January 1, 2017

Collision Rate =  

Intersection #

December 31, 2021

Number of Collisions x 1 Million

1.7%
0.0% 0.0%

1,000,000

West Rd & US 101 North Ramps

ADT = average daily total vehicles entering intersection 

1.7%

December 31, 2021

Collision Rate =  

ADT = average daily total vehicles entering intersection 

365

ADT x Days per Year x Number of Years

Fatality Rate

365

Collision Rate

41.2%

Fatality Rate Injury Rate

ns
1/19/2023
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Date of Count:  

Number of Collisions:  15
Number of Injuries:  3

Number of Fatalities:  0
Average Daily Traffic (ADT):  10200

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Suburban

15 x
10,200 x x 5

Study Intersection  0.81 c/mve
Statewide Average*  0.24 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2019 Collision Data on California State Highways, Caltrans

ADT = average daily total vehicles entering intersection 

0.0%
Injury Rate

20.0%

ADT x Days per Year x Number of Years

Collision Rate =  
1,000,000

365

Collision Rate Fatality Rate

41.2%1.7%

West Rd & North State St

Number of Collisions x 1 Million
Collision Rate =  

Thursday, October 13, 2022

Intersection # 5: 

January 1, 2017
December 31, 2021

Intersection Collision Rate Worksheet

Gas Station at 9621 North State Street TIS

ns
1/19/2023
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(veh/hr) (veh/hr)

119 112

0 55

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 32.9 %

AV 329 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 119

-

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

= Through Volume

North State Street

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 119 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

Turn Lane Warrant Analysis - Tee Intersections

Direction of Analysis Street: Cross Street Intersects:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Advancing Volume Threshold

Advancing Volume Threshold

The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

-

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  

Through Volume =

Turn lane warranted if point falls to right of warrant threshold line

Two lane roadway warrant threshold for: 55

NOT WARRANTED - Less than 20 vehicles

If AV<Va then warrant is met

Advancing Volume

Northern Existing Driveway

Percentage Left Turns

If AV<Va then warrant is met

Southbound

Advancing Volume Threshold

2 Lanes - Undivided

Northbound

NOT WARRANTED  Less than 40 vehicles

Northbound Volumes Southbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Northbound

North State Street

Study Intersection: North State Street/Northern Existing Driveway
Study Scenario: Future plus Project PM

North/South From the East
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(veh/hr) (veh/hr)

136 124

0 61

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 33.0 %

AV 323 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 136

-

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

North State Street

Study Intersection: North State Street/Northern Existing Driveway
Study Scenario: Future plus Project PM without Closure

North/South From the East

Northbound Volumes Southbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Northbound

Advancing Volume Threshold

2 Lanes - Undivided

Northbound

NOT WARRANTED  Less than 40 vehicles

Northern Existing Driveway

Percentage Left Turns

If AV<Va then warrant is met

Southbound

Turn Lane Warrant Analysis - Tee Intersections

Direction of Analysis Street: Cross Street Intersects:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Advancing Volume Threshold

Advancing Volume Threshold

The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

-

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  

Through Volume =

Turn lane warranted if point falls to right of warrant threshold line

Two lane roadway warrant threshold for: 55

NOT WARRANTED - Less than 20 vehicles

If AV<Va then warrant is met

Advancing Volume

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 136 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

= Through Volume

North State Street
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(veh/hr) (veh/hr)

61 51

11 61

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 54.5 %

AV 342 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 72

-

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: North State Street/Northern Proposed Driveway

Study Scenario: Future plus Project PM

Direction of Analysis Street: North/South Cross Street Intersects: From the East

Northbound Right Turn Lane Warrants Southbound Left Turn Lane Warrants

North State Street North State Street

Northbound Volumes Southbound Volumes

Through Volume = = Through Volume

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided Northern Existing Driveway 2 Lanes - Undivided

Percentage Left Turns

Advancing Volume Threshold

NOT WARRANTED  Less than 40 vehicles If AV<Va then warrant is met

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Northbound
(evaluate if right turn lane is unwarranted)

NOT WARRANTED - Less than 20 vehicles

Advancing Volume Threshold

Advancing Volume Va = 72 Two lane roadway warrant threshold for:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

mph

If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line

55

Right Turn Taper Warranted:  Left Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.
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(veh/hr) (veh/hr)

68 56

4 68

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 54.8 %

AV 339 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 72

-

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

mph

If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line

55

Right Turn Taper Warranted:  Left Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

Advancing Volume Threshold
Advancing Volume Va = 72 Two lane roadway warrant threshold for:

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Northbound
(evaluate if right turn lane is unwarranted)

NOT WARRANTED - Less than 20 vehicles

Percentage Left Turns

Advancing Volume Threshold

NOT WARRANTED  Less than 40 vehicles If AV<Va then warrant is met

Northbound Right Turn Lane Warrants Southbound Left Turn Lane Warrants

North State Street North State Street

Northbound Volumes Southbound Volumes

Through Volume = = Through Volume

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided Northern Existing Driveway 2 Lanes - Undivided

Study Scenario: Future plus Project PM without Closure

Direction of Analysis Street: North/South Cross Street Intersects: From the East

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: North State Street/Northern Proposed Driveway
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(veh/hr) (veh/hr)

34 24

7 41

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 63.1 %

AV 352 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 41

-

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: North State Street/Southern Proposed Driveway

Study Scenario: Future plus Project PM

Direction of Analysis Street: North/South Cross Street Intersects: From the East

Northbound Right Turn Lane Warrants Southbound Left Turn Lane Warrants

North State Street North State Street

Northbound Volumes Southbound Volumes

Through Volume = = Through Volume

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided Northern Existing Driveway 2 Lanes - Undivided

Percentage Left Turns

Advancing Volume Threshold

NOT WARRANTED  Less than 40 vehicles If AV<Va then warrant is met

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Northbound
(evaluate if right turn lane is unwarranted)

NOT WARRANTED - Less than 20 vehicles

Advancing Volume Threshold

Advancing Volume Va = 41 Two lane roadway warrant threshold for:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

mph

If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line

55

Right Turn Taper Warranted:  Left Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.
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(veh/hr) (veh/hr)

27 14

2 46

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 76.7 %

AV 355 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 29

-

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

mph

If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line

55

Right Turn Taper Warranted:  Left Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

Advancing Volume Threshold
Advancing Volume Va = 29 Two lane roadway warrant threshold for:

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Northbound
(evaluate if right turn lane is unwarranted)

NOT WARRANTED - Less than 20 vehicles

Percentage Left Turns

Advancing Volume Threshold

NOT WARRANTED  Less than 40 vehicles If AV<Va then warrant is met

Northbound Right Turn Lane Warrants Southbound Left Turn Lane Warrants

North State Street North State Street

Northbound Volumes Southbound Volumes

Through Volume = = Through Volume

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided Northern Existing Driveway 2 Lanes - Undivided

Study Scenario: Future plus Project PM without Closure

Direction of Analysis Street: North/South Cross Street Intersects: From the East

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: North State Street/Southern Proposed Driveway
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(veh/hr) (veh/hr)

41 33

10 0

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 0.0 %

AV 1514 veh/hr

2. Check advance volume threshold criteria for turn lane
AV = -
Va = 51

-

NO

Right Turn Taper Warrants

1. Check taper volume criteria

2. Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: North State Street/Southern Existing Driveway

Study Scenario: Future plus Project PM

Direction of Analysis Street: North/South Cross Street Intersects: From the East

Northbound Right Turn Lane Warrants Southbound Left Turn Lane Warrants

North State Street North State Street

Northbound Volumes Southbound Volumes

Through Volume = = Through Volume

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided Northern Existing Driveway 2 Lanes - Undivided

Percentage Left Turns

Advancing Volume Threshold

NOT WARRANTED  Less than 40 vehicles If AV<Va then warrant is met

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Northbound
(evaluate if right turn lane is unwarranted)

NOT WARRANTED - Less than 20 vehicles

Advancing Volume Threshold

Advancing Volume Va = 51 Two lane roadway warrant threshold for:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

mph

If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line

55

Right Turn Taper Warranted:  Left Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.
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W-Trans 1/19/2023

ATTACHMENT A



(veh/hr) (veh/hr)

29 17

3 0

Northbound Speed Limit: 55 mph Southbound Speed Limit: 55 mph
Northbound Configuration: Southbound Configuration:

1.  Check for right turn volume criteria %lt 0.0 %

AV 1535 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 32

-

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

mph

If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line

55

Right Turn Taper Warranted:  Left Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

Advancing Volume Threshold
Advancing Volume Va = 32 Two lane roadway warrant threshold for:

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Northbound
(evaluate if right turn lane is unwarranted)

NOT WARRANTED - Less than 20 vehicles

Percentage Left Turns

Advancing Volume Threshold

NOT WARRANTED  Less than 40 vehicles If AV<Va then warrant is met

Northbound Right Turn Lane Warrants Southbound Left Turn Lane Warrants

North State Street North State Street

Northbound Volumes Southbound Volumes

Through Volume = = Through Volume

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided Northern Existing Driveway 2 Lanes - Undivided

Study Scenario: Future plus Project PM without Closure

Direction of Analysis Street: North/South Cross Street Intersects: From the East

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: North State Street/Southern Existing Driveway
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W-Trans 6/29/2023

ATTACHMENT A



(veh/hr) (veh/hr)

658 0

165 0

Northbound Speed Limit: 65 mph 0 Speed Limit: 65 mph
Northbound Configuration: 0 Configuration:

1.  Check for right turn volume criteria

2.  Check advance volume threshold criteria for turn lane
AV = -
Va = 823

-

YES

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = -

-

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

If AV<Va then warrant is met -

Advancing Volume Threshold

Advancing Volume Va = -

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Right Turn Taper Warranted:

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Northbound
(evaluate if right turn lane is unwarranted)

N/A

WARRANTED - Exceeds 90 vehicles

Northbound Right Turn Lane Warrants

US 101 North US 101 North

Northbound Volumes Southbound Volumes

Through Volume = = Through Volume

Right Turn Volume = = Left Turn Volume

4 Lanes Uva Drive 4 Lanes - Divided

Study Scenario: PM Existing plus Project

Direction of Analysis Street: North/South Cross Street Intersects: From the East

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: US 101 North/North State Street

W-Trans 6/30/2023

ATTACHMENT A



(veh/hr) (veh/hr)

5 7

671 611

146 51

Speed Limit: 65 mph Southbound Speed Limit: 65 mph

Configuration: Southbound Configuration:

1.  Check for right turn volume criteria 1.  Check for right turn volume criteria

AV = - AV = -
Va = 822 Va = 669

- No

YES NO

1.  Check taper volume criteria 1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - AV = 1100
Va = - Va = 669

- No

- NO

Northbound Right Turn Lane Warrants Southbound Right Turn Lane Warrants

Turn Lane Warrant Analysis - 4 Legged Intersections

The right turn lane and taper analysis is based on work conducted by Cottrell in 1981. The left turn lane analysis is based on work conducted by M.D. 
Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Right Turn Taper Warranted:

Advancing Volume Threshold

WARRANTED - Exceeds 90 vehicles

Right Turn Taper Warranted:

Through Volume =

Right Turn Volume =

WARRANTED - Exceeds 90 vehicles NOT WARRANTED - Less than 40 vehicles

If AV<Va then warrant is met

Advancing Volume Threshold:

Right Turn Lane Warranted:

If AV<Va then warrant is met

Advancing Volume Threshold:

If AV<Va then warrant is met
Advancing Volume

Advancing Volume

(evaluate if right turn lane is unwarranted)

Thresholds not met, continue to next step

Advancing Volume
If AV<Va then warrant is met

Advancing Volume Threshold

Southbound Right Turn Taper WarrantsNorthbound Right Turn Taper Warrants

Advancing Volume

2.  Check advance volume threshold criteria for taper

Right Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , Jan. 1997.  

(evaluate if right turn lane is unwarranted)

Direction of Analysis Street: North/South

Study Intersection: US 101/Uva Drive-North State Street
Study Scenario:

4 Lanes - Divided

PM Existing plus Project without Closure

Uva Drive

Left Turn Volume =

Northbound Volumes

US 101

Northbound

North State Street
Northbound

= Through Volume

US 101

Southbound Volumes

= Right Turn Volume

= Left Turn Volume

4 Lanes - Divided

2.  Check advance volume threshold criteria for turn lane 2.  Check advance volume threshold criteria for turn lane

W-Trans 6/30/2023
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