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MEMORANDUM 

 
 
 
Date: July 6, 2009 
 
To: Craig Drake, Drake Haglan & Associates 
 
From: Mark Feldman and Julie Morgan, Fehr & Peers 

Subject: Redemeyer Road Extension Traffic Analysis 
WC08-2515 

PURPOSE 

As part of the ongoing feasibility study for the proposed Redemeyer Road Extension, we have 
conducted an analysis to evaluate the traffic effects of the four proposed alignments. The purpose 
of this memorandum is to present the results of this traffic analysis.  Existing traffic conditions and 
levels of service for 12 study intersections potentially affected by the extension of Redemeyer 
Road are presented.  Forecasts and levels of service for the 12 existing study intersections and 
two potential future intersections resulting from the extension are presented and compared for 
four different alignment alternatives, as well as a No Project alternative. 

STUDY AREA 

The study area is located in Mendocino County as shown on Figures 1A and 1B (for readability, 
the study area has been divided into a northern area and a southern area).  The following 14 
intersections were evaluated as part of this study: 

1)   Lake Mendocino Drive (east) / North State Street 
2)   Lake Mendocino Drive (west) / North State Street 
3)   Lake Mendocino Drive / US 101 Northbound Ramps 
4)   Lake Mendocino Drive / US 101 Southbound Ramps 
5)   Lake Mendocino Drive / East Side – Calpella Road 
6)   Vichy Springs Road / Redemeyer Road 
7)   Vichy Springs Road / Watson Road 
8)   Vichy Springs Road / US 101 Northbound Ramps 
9)   Perkins Street / US 101 Southbound Ramps 
10) Lake Mendocino Drive / Redemeyer Road (Alternative B Only) 
11) North State Street / Hollow tree Road (Alternative C Only) 
12) US 101 Southbound Ramps / North State Street 
13) US 101 Northbound Ramps / North State Street 
14) Orr Springs Road / North State Street 
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DATA COLLECTION 

Afternoon peak period intersection counts were conducted from 3:00 to 7:00 PM at the 12 study 
intersections on typical weekdays (Tuesday through Thursday).  Counts for Intersections 1-9 
were conducted in March 2008, and counts for intersections 12-14 were conducted in December 
2008.  The count data indicates that the PM peak hour occurs from 4:45 PM to 5:45 PM.  The 
counted peak hour traffic volumes for each intersection are presented in Figure 2.   

EXISTING CONDITIONS 

The existing conditions analysis presents the physical and operational characteristics of the 
roadway system in the vicinity of the proposed project.  This information provides part of the 
context for the proposed improvements. 

Level of service (LOS) is a description of the quality of an intersection’s operation, ranging from 
LOS A (indicating free-flow traffic conditions with little or no delay) to LOS F (representing over-
saturated conditions where traffic flows exceed design capacity, resulting in long queues and 
delays).   

At signalized intersections, the LOS rating is based on the weighted average control delay of all 
movements measured in seconds per vehicle.  Peak hour traffic volumes, lane configurations, 
and signal timing plans are used as inputs in the LOS calculations.  At side-street stop-controlled 
intersections, the LOS rating is based on the control delay for each minor movement.  For all-way 
stop-controlled intersections, the LOS rating is based on the weighted average control delay of all 
movements.  The traffic analysis software Synchro 6.0 was used for this study.  Synchro is based 
on procedures outlined in the Transportation Research Board’s 2000 Highway Capacity Manual 
(HCM).  Table 1 summarizes the relationship between the average control delay per vehicle and 
LOS for signalized and unsignalized intersections. 

TABLE 1 
INTERSECTION LEVEL OF SERVICE THRESHOLDS 

Level of 
Service 

Signalized 
Intersection Control 

Delay (sec/veh)1 

Unsignalized 
Intersection Control 

Delay (sec/veh)1 
General Description 

A 0 – 10.0 0 – 10.0 Little to no congestion or delays. 

B 10.1 – 20.0 10.1 – 15.0 Limited congestion.  Short delays. 

C 20.1 – 35.0 15.1 – 25.0 Some congestion with average delays. 

D 35.1 – 55.0 25.1 – 35.0 Significant congestion and delays. 

E 55.1 – 80.0 35.1 – 50.0 Severe congestion and delays. 

F > 80.0 > 50.0 Total breakdown with extreme delays. 

Notes:  
1 Control delay includes initial deceleration delay, queue move-up time, stopped delay, and acceleration delay. 
Source: Highway Capacity Manual, Chapter 16 (Signalized Intersections) and Chapter 17 (Unsignalized Intersections), 

Transportation Research Board, 2000. 

A model was developed in Synchro to represent existing PM peak hour traffic conditions for the 
local streets.  The model included all 12 existing study intersections and was coded with the peak 
hour volumes, lane configurations, and controls (signalized, side-street stop or all-way stop).  
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Lane configurations and turning movement pocket lengths were determined from aerial 
photographs.  Signal timings and cycle lengths for the two signalized study intersections (#1 and 
#2) were not available, so the intersections were assumed to be coordinated in the north-south 
direction with typical 90-second cycle lengths, and the timings were optimized in Synchro. 

Table 2 presents the intersection analysis results.  Detailed results from Synchro are included in 
Appendix A.  Table 2 shows that all of the study intersections currently operate at LOS C or 
better, except for intersections #8 and #9 at the US 101 / Perkins Street / Vichy Springs Road 
interchange and intersection #13 at the US 101 / North State Street interchange.  These 
intersections, which are side-street stop controlled, operate at LOS C or better along the major 
streets (North State Street, Vichy Springs Road, or Perkins Street), but at LOS F for the stop-
controlled side-streets.  

TABLE 2 
INTERSECTION LOS – EXISTING CONDITIONS 

Study Intersection Control1 Delay2 LOS  

1. North State Street / Lake Mendocino Drive East Signal 12 B 

2. North State Street / Lake Mendocino Drive West  Signal 18 B 

3. Lake Mendocino Drive West / US 101 NB Ramps SSS 4 (11) A (B) 

4. Lake Mendocino Drive West / US 101 SB Ramps SSS 8 (16) A (C) 

5. Lake Mendocino Drive / East Side-Calpella Road SSS 4 (10) A (A) 

6. Redemeyer Road / Vichy Springs Road SSS 1 (11) A (B) 

7. Vichy Springs Road / Watson Road SSS 2 (12) A (B) 

8. Vichy Springs Road / US 101 Northbound Ramps SSS 12 (>50) B (F) 
9. Perkins Street / US 101 Southbound Ramps SSS 21 (>50) B (F) 
12. US 101 Southbound Ramps / North State Street SSS 3 (17) A (C) 

13. US 101 Northbound Ramps / North State Street SSS 17 (>50) C (F) 
14. Orr Springs Road / North State Street SSS 3 (24) A (C) 
Notes: 
Bold font indicates intersection does not meet its desired level of service. 

1. Signal = traffic signal, SSS = side-street stop, AWS = all-way stop 
2. Signalized and all-way stop controlled intersection LOS based on average intersection control delay according 

to Highway Capacity Manual (Transportation Research Board, 2000) methodologies. Side-street stop controlled 
intersection delay and LOS is shown for the overall average of all movements, as well as the worst minor street 
approach (shown in parenthesis) according to Highway Capacity Manual (Transportation Research Board, 
2000) methodologies. 

3. Intersections 10 and 11 are future alternative-only intersections 
Source: Fehr & Peers, 2009 

TRAFFIC FORECASTING PROCESS 

Fehr & Peers used the most recent version of the Ukiah Valley Travel Demand Model to estimate 
future traffic volumes at the study intersections and roadway segments for the four alternative 
alignments of the Redemeyer Road Extension.  This section provides background on the model, 
outlines the assumptions used in the forecasts, and presents PM peak hour intersection turning 
movement volumes for the three alignments. 
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Background 

The City of Ukiah developed a travel demand forecasting model to support long-range 
transportation planning efforts throughout the Ukiah area.  The model was created in the 
TransCAD software and was last validated to year 2003 conditions.  As part of the ongoing Ukiah 
Valley Area Plan (UVAP) analysis for Mendocino County, the model has recently been updated 
and revalidated, as documented in the memo Ukiah Valley Area Plan Travel Demand Model 
Calibration and Validation, dated March 10, 2008.     

The model produces traffic forecasts for average weekday daily, AM peak hour, and PM peak 
hour conditions.  The study area for the Ukiah area travel demand model encompasses the entire 
City of Ukiah and portions of Mendocino County that surround the City.  Major roadways through 
the study area include US 101, State Route 20 (SR 20), SR 253, and North and South State 
Streets.  The model has ten external stations to represent travel to and from areas outside of the 
model. 

Assumptions 

The primary inputs to a travel demand model are the roadway network and the land use. 

Roadway Network 

The model reflects future roadway improvements that have been identified as part of the UVAP 
Preferred Project Scenario that has been reviewed by staff from the City of Ukiah, Mendocino 
County, and the Mendocino Council of Governments.  Some of these assumed improvements are 
in the general vicinity of the Redemeyer Road study area, including the widening of North State 
Street to four lanes between US 101 and Lake Mendocino Drive, the extension of Orchard Street 
from Brush Street to Lake Mendocino Drive, and the extensions of Orr Springs Road and Hensley 
Creek Road to the Orchard Street extension. 

Figures 1A and 1B show the four alternative alignments for the Redemeyer Road extension.  
Currently, Redemeyer Road does not provide direct access to the north or west at its northern 
end.  The four alternative alignments enable access either by extending Redemeyer Road, to the 
west as in Alternatives A and C, or to the north in Alternative B, or extending Orr Springs Road to 
the east as in Alternative D1.  The alternative alignments are: 

• Alternative A – Redemeyer Road extends west and ties in to the existing intersection of 
Lake Mendocino Drive (west) and North State Street, which is study intersection #2. 

• Alternative B – Redemeyer Road extends north and crosses Lake Mendocino Drive just 
west of the existing intersection of Lake Mendocino Drive and East Side-Calpella Road 
(intersection #5).  Redemeyer Road continues to the north of Lake Mendocino Drive and 
terminates at East Side-Calpella Road. 

• Alternative C – Redemeyer Road extends west and terminates at North State Street to 
the south of study intersection #2. 

• Alternative D1 – Orr Springs Road extends east beyond the Orchard Street extension 
and ties into Redemeyer Road. 

Redemeyer Road extends to existing intersections in Alternatives A and D1, therefore there are 
no additional intersections to study.  In Alternative B, the intersection of Redemeyer Road and 
Lake Mendocino Drive is studied as intersection #10.  In Alternative C, the intersection of 
Redemeyer Road and North State Street is studied as intersection #11. 



Craig Drake 
July 6, 2009 
Page 8 of 10 

In addition, a No Project Alternative was studied with Redemeyer Road remaining as it is today. 

Land Use 

As with the roadway network, the land use projections assumed in the model reflect the UVAP 
Preferred Project scenario, provided by Mendocino County Planning and City of Ukiah staff.  This 
scenario reflects approximately 50% more residential units, 70% more retail space, 15% more 
office space, and 50% more industrial space across the Ukiah Valley area by the year 2030. 

FUTURE TRAFFIC CONDITIONS 

Volumes 

The projected PM peak hour turning movement volumes for the No Project Alternative and for the 
four Redemeyer Road alternative alignments are shown in Figures 3A through 3E.  The 
Redemeyer Road extension alternatives cause some general changes in traffic patterns, as 
follows: 

• The extension of Redemeyer Road gives travelers from the northern part of Redemeyer 
Road a more direct route to North State Street and the freeway.  This translates into 
lower traffic volumes on the southern end of the Redemeyer Road corridor, as well as a 
small shift in traffic away from the Perkins Street interchange.   

• There is an accompanying shift towards the Lake Mendocino Drive interchange in 
Alternatives A, B and C.   

• In Alternative D1, there is a similar accompanying shift towards the North State Street 
interchange.  However, some vehicles coming from or destined to points south use 
Redemeyer Road and the extension of Orr Springs Road as an alternate route to US 101 
and North State Street.  The net effect on overall volumes at the North State Street 
interchange is minimal. 

• Alternative A adds a fourth leg to the Lake Mendocino Drive (west)/North State Street 
intersection, thereby shifting some of the existing turning movements through that 
location.   

• The location of Alternative B causes slightly more traffic to travel through the Lake 
Mendocino Drive (east)/North State Street intersection.  However, this alternative also 
reduces traffic at the Lake Mendocino Drive/East Side-Calpella Road intersection, 
because it provides an alternative route that essentially bypasses that original 
intersection. 

• Alternative C creates a new intersection along North State Street, but otherwise causes 
little change in the travel patterns in that area. 

• Alternative D1 provides access to the Redemeyer Road corridor through Orr Springs 
Road, which increases the northbound right and westbound left turn movements at the 
intersection of Orr Springs Road and North State Street. 

Please note that intersections 12-14 were not studied for Alternatives A, B and C.  These 
Alternatives had minimal effect on the US 101 / North State Street interchange, because the 
additional access points in these Alternatives are located much closer to the US 101 / Lake 
Mendocino Drive interchange.  Similarly, intersections 1-5 were not studied for Alternative D1.   
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Area-wide Travel 

Table 3 presents total vehicle miles traveled (VMT) and vehicle hours traveled (VHT) for the study 
area under existing conditions and under the different alternative alignments. 

TABLE 3 

PM PEAK HOUR VEHICLE MILES TRAVELED (VMT) AND VEHICLE HOURS 
TRAVELED (VHT) 

Scenario VMT VHT 

Existing 13,840 18,390 
Future No Project 19,990 28,730 
Alternative A 19,630 28,190 
Alternative B 19,640 28,360 
Alternative C 19,600 28,120 
Alternative D1 19,520 27,900 

Source: Fehr & Peers, 2008. 

As Table 3 indicates, there is little overall difference in either VMT or VHT between the four 
alternative alignments.  Alternative B would result in slightly higher VMT and VHT because it 
provides the least direct connection between Redemeyer Road and US 101.  Alternative D1 
would result in somewhat lower VMT and VHT because it provides the most direct access 
between the Redemeyer Road corridor and the anticipated development areas near the North 
State Street interchange. 

Intersection Analysis Results 

Using the volumes described above, a Synchro model was developed for each future alternative.  
Signal control and lane configurations for each intersection are shown in Figures 3A through 3E.  
Most intersections were assumed to retain their current configurations, but some changes were 
necessary as a result of the Redemeyer Road Extension.  The intersection controls and lane 
configurations used in this analysis represent preliminary recommendations to achieve 
satisfactory operations given the forecasted volumes. 

Table 4 presents levels of service for each of the study intersections under the different 
alternatives.  As shown in Table 4, Alternative A is the only alignment that causes an intersection 
to operate at LOS D or worse.  The average delay at intersection #2 (Lake Mendocino Drive 
(west) and North State Street) in Alternative A is 36 seconds, just slightly above the threshold for 
LOS C.  Due to increased development to the north and east, the eastbound left-turn movement 
at this intersection is projected to grow from its existing volume of 277 vehicles to more than 400 
vehicles under all three alternatives. The intersection would still operate at LOS C if it remained a 
three-legged intersection, as it does under Alternatives B and C, but with the addition of a fourth 
leg under Alternative A the operation of the intersection degrades to LOS D. An additional left-
turn lane in the eastbound direction would be one way to enable this intersection to operate at 
LOS C.   
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At intersections #8 and #9 (the ramp intersections at the US 101/Perkins Street interchange), the 
poor operations currently experienced on the stop-controlled ramp approaches are projected to 
continue.  The future No Project alternative reflects a substantial worsening in the overall 
operations at those intersections, with total average delay for the entire intersection (not just for 
the ramp movements) reaching LOS F. The four Redemeyer Road extension alternatives improve 
that average delay to LOS C levels, although the stop-controlled left-turn movements off the 
ramps still experience a very high level of delay.  There is little noticeable difference in operations 
at these intersections between the four Redemeyer Road alignment alternatives. 

Detailed Synchro results for all alternatives are included in Appendix A. 

FINAL COMMENTS 

It should be noted that this analysis is intended to allow reasonable comparisons between the 
different alignment alternatives under study, and is not intended to provide final recommendations 
on the configuration of the specific alignment that is eventually selected.  It is of particular note 
that Alternative D1 adds a connection to the Redemeyer Road corridor adjacent to the Mendocino 
Crossings site, bound by US 101 to the south, Orr Springs Road to the north, and North State 
Street to the west.  Significant future development is anticipated at this site, but the exact type 
and location of that new development is not known at this time and therefore this analysis used 
reasonable assumptions consistent with the UVAP preferred alternative.   

Furthermore, the HCM LOS analysis performed in this study with Synchro software looks at 
intersections in “isolation” and does not account for the effects of upstream or downstream 
intersections.  Due to the close spacing of intersections #12, #13 and #14, the potential for a new 
traffic signal at a driveway to the Mendocino Crossings site, and the potential for vehicle queues 
to spill back onto US 101 and affect freeway traffic, we would recommend a microsimulation 
study for a more complete analysis of this corridor.  

 



 

 

 

TABLE 4 
INTERSECTION LOS 

Existing Future No Project Alt A Alt B Alt C Alt D1 
Study Intersection Control1 Delay2 LOS Delay2 LOS Delay2 LOS Delay2 LOS Delay2 LOS Delay2 LOS 

1. North State Street / Lake 
Mendocino Drive East Signal 12 B 17 B 18 B 19 B 18 B * * 

2. North State Street / Lake 
Mendocino Drive West  Signal3 18 B 26 C 36 D 27 C 25 C * * 

3. Lake Mendocino Drive West / 
US 101 NB Ramps SSS 4 (11) A (B) 6 (14) A (B) 6 (14) A (B) 7 (15) A (B) 6 (14) A (B) * * 

4. Lake Mendocino Drive West / 
US 101 SB Ramps SSS 8 (16) A (C) 9 (18) A (C) 10 (20) A (C) 9 (18) A (C) 10 (20) A (C) * * 

5. Lake Mendocino Drive / East 
Side-Calpella Road SSS 4 (10) A (A) 5 (11) A (B) 5 (10) A (A) 1 (10) A (A) 5 (10) A (A) * * 

6. Redemeyer Road / Vichy 
Springs Road SSS 1 (11) A (B) 2 (13) A (B) 2 (11) A (B) 2 (11) A (B) 2 (11) A (B) 3 (10) A (A) 

7. Vichy Springs Road / Watson 
Road SSS 2 (12) A (B) 2 (16) A (C) 2 (12) A (B) 2 (12) A (B) 2 (12) A (B) 2 (12) A (B) 

8. Vichy Springs Road / US 101 
Northbound Ramps SSS 12 (>50) A (F) >50 (>50) F (F) 21 (>50) C (F) 23 (>50) C (F) 21 (>50) C (F) 15 (>50) C (F) 

9. Perkins Street / US 101 
Southbound Ramps SSS 21 (>50) B (F) >50 (>50) F (F) 25 (>50) C (F) 26 (>50) C (F) 25 (>50) C (F) 24 (>50) C (F) 

10. Redemeyer Rd / Lake 
Mendocino Drive AWS n/a n/a n/a n/a n/a n/a 11 B n/a n/a n/a n/a 

11. Redemeyer Rd / North State 
Street Signal n/a n/a n/a n/a n/a n/a n/a n/a 8 A n/a n/a 

12. US 101 Southbound Ramps / 
North State Street   SSS/Signal4 3 (17) A (C) 22 C * * * * * * 22 C 

13. US 101 Northbound Ramps / 
North State Street SSS/Signal4 17 (>50) C (F) 11 B * * * * * * 11 B 

14. Orr Springs Road / North State 
Street SSS/Signal4 3 (24) A (C) 16 B * * * * * * 17 B 

Bold font indicates LOS D, E or F 
1. Signal = traffic signal, SSS = side-street stop, AWS = all-way stop 
2. Signalized and all-way stop controlled intersection LOS based on average intersection control delay according to Highway Capacity Manual (Transportation Research Board, 2000) 

methodologies. Side-street stop controlled intersection delay and LOS is shown for the overall average of all movements, as well as the worst minor street approach (shown in 
parenthesis) according to Highway Capacity Manual (Transportation Research Board, 2000) methodologies. 

3. Intersection 2 becomes a 4-legged intersection in Alt A.  It is a 3-legged intersection in all other scenarios. 
4. Intersections 12, 13, and 14 become signalized and coordinated in cumulative scenarios. 
5. Intersections with a * indicate that they were not analyzed for the given scenario, for reasons explained on page 8. 

Source: Fehr & Peers, 2009. 
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1: Lake Mendocino Drive (east) & N State Street Cumulative No Project PM

HCM Signalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.96 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1527 1863 1529 1759 1863

Flt Permitted 0.95 1.00 1.00 1.00 0.38 1.00

Satd. Flow (perm) 1770 1527 1863 1529 710 1863

Volume (vph) 360 70 480 540 70 390

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 400 78 533 600 78 433

RTOR Reduction (vph) 0 56 0 222 0 0

Lane Group Flow (vph) 400 22 533 378 78 433

Confl. Peds. (#/hr) 10 10 10 10

Turn Type Perm Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2 6

Actuated Green, G (s) 24.3 24.3 55.7 55.7 55.7 55.7

Effective Green, g (s) 25.3 25.3 56.7 56.7 56.7 56.7

Actuated g/C Ratio 0.28 0.28 0.63 0.63 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 498 429 1174 963 447 1174

v/s Ratio Prot c0.23 c0.29 0.23

v/s Ratio Perm 0.01 0.25 0.11

v/c Ratio 0.80 0.05 0.45 0.39 0.17 0.37

Uniform Delay, d1 30.0 23.6 8.6 8.2 6.9 8.0

Progression Factor 1.00 1.00 1.05 1.49 1.00 1.00

Incremental Delay, d2 9.1 0.0 0.9 0.8 0.8 0.9

Delay (s) 39.1 23.6 10.0 13.0 7.8 8.9

Level of Service D C A B A A

Approach Delay (s) 36.6 11.6 8.7

Approach LOS D B A

Intersection Summary

HCM Average Control Delay 16.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



2: Lake Mendocino Dr (west) & N State Street Cumulative No Project PM

HCM Signalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1549 1770 1863 1863 1528

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 1549 1770 1863 1863 1528

Volume (vph) 420 80 180 640 530 310

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 467 89 200 711 589 344

RTOR Reduction (vph) 0 62 0 0 0 107

Lane Group Flow (vph) 467 27 200 711 589 237

Confl. Peds. (#/hr) 10 10

Turn Type Perm Prot Perm

Protected Phases 4 5 2 6

Permitted Phases 4 6

Actuated Green, G (s) 25.9 25.9 14.3 54.1 34.8 34.8

Effective Green, g (s) 26.9 26.9 15.3 55.1 35.8 35.8

Actuated g/C Ratio 0.30 0.30 0.17 0.61 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 529 463 301 1141 741 608

v/s Ratio Prot c0.26 0.11 c0.38 c0.32

v/s Ratio Perm 0.02 0.15

v/c Ratio 0.88 0.06 0.66 0.62 0.79 0.39

Uniform Delay, d1 30.0 22.5 34.9 10.9 23.9 19.3

Progression Factor 1.00 1.00 1.25 0.80 0.81 0.68

Incremental Delay, d2 15.9 0.1 5.2 2.4 7.6 1.6

Delay (s) 46.0 22.6 48.7 11.2 26.8 14.8

Level of Service D C D B C B

Approach Delay (s) 42.2 19.4 22.4

Approach LOS D B C

Intersection Summary

HCM Average Control Delay 25.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



3: Lake Mendocino Dr (west) & 101 NB Ramps Cumulative No Project PM

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 20 100 0 0 240 230 30 10 390 0 0 0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 22 111 0 0 267 256 33 11 433 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 823

pX, platoon unblocked

vC, conflicting volume 267 111 550 422 111 556 550 394

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 267 111 550 422 111 556 550 394

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 92 98 54 100 100 100

cM capacity (veh/h) 1297 1479 440 514 942 232 435 655

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 133 522 478

Volume Left 22 0 33

Volume Right 0 256 433

cSH 1297 1700 857

Volume to Capacity 0.02 0.31 0.56

Queue Length 95th (ft) 1 0 88

Control Delay (s) 1.4 0.0 14.4

Lane LOS A B

Approach Delay (s) 1.4 0.0 14.4

Approach LOS B

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15



4: Lake Mendocino Dr (west) & 101 SB Ramps Cumulative No Project PM

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 20 30 230 40 0 0 0 0 100 0 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 22 33 250 43 0 0 0 0 109 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1219

pX, platoon unblocked

vC, conflicting volume 43 54 592 582 38 582 598 43

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 43 54 592 582 38 582 598 43

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 84 100 100 100 71 100 99

cM capacity (veh/h) 1565 1551 362 356 1034 372 349 1027

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 54 293 120

Volume Left 0 250 109

Volume Right 33 0 11

cSH 1700 1551 395

Volume to Capacity 0.03 0.16 0.30

Queue Length 95th (ft) 0 14 31

Control Delay (s) 0.0 6.8 18.0

Lane LOS A C

Approach Delay (s) 0.0 6.8 18.0

Approach LOS C

Intersection Summary

Average Delay 8.9

Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15



5: Lake Mendocino Drive (east) & East Side Calpella Rd Cumulative No Project PM

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 140 110 100 10 10 70

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 171 134 122 12 12 85

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 134 604 128

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 134 604 128

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 88 97 91

cM capacity (veh/h) 1450 407 922

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 305 134 98

Volume Left 171 0 12

Volume Right 0 12 85

cSH 1450 1700 796

Volume to Capacity 0.12 0.08 0.12

Queue Length 95th (ft) 10 0 10

Control Delay (s) 4.8 0.0 10.2

Lane LOS A B

Approach Delay (s) 4.8 0.0 10.2

Approach LOS B

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15



6: Vichy Springs Rd & Redemeyer Rd/Lewis Ln Cumulative No Project PM

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 220 80 10 180

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 68 11 250 91 11 205

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 523 295 250

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 523 295 250

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 98 99

cM capacity (veh/h) 510 744 1316

Direction, Lane # WB 1 WB 2 NB 1 SB 1

Volume Total 68 11 341 216

Volume Left 68 0 0 11

Volume Right 0 11 91 0

cSH 510 744 1700 1316

Volume to Capacity 0.13 0.02 0.20 0.01

Queue Length 95th (ft) 11 1 0 1

Control Delay (s) 13.1 9.9 0.0 0.5

Lane LOS B A A

Approach Delay (s) 12.7 0.0 0.5

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 27.6% ICU Level of Service A

Analysis Period (min) 15



7: Watson Rd & Vichy Springs Rd Cumulative No Project PM

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 290 120 10 220

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 71 12 345 143 12 262

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 702 417 345

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 702 417 345

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 82 98 99

cM capacity (veh/h) 400 636 1214

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 83 488 274

Volume Left 71 0 12

Volume Right 12 143 0

cSH 423 1700 1214

Volume to Capacity 0.20 0.29 0.01

Queue Length 95th (ft) 18 0 1

Control Delay (s) 15.6 0.0 0.4

Lane LOS C A

Approach Delay (s) 15.6 0.0 0.4

Approach LOS C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 33.2% ICU Level of Service A

Analysis Period (min) 15



8: Vichy Springs Rd & 101 NB Ramps Cumulative No Project PM

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 540 440 130 280 0 220 0 100 0 0 0

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 0 614 500 148 318 0 250 0 114 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 318 614 1227 1227 614 1341 1227 318

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 318 614 1227 1227 614 1341 1227 318

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 85 0 100 77 100 100 100

cM capacity (veh/h) 1242 966 137 151 492 88 151 722

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 614 500 466 364 0

Volume Left 0 0 148 250 0

Volume Right 0 500 0 114 0

cSH 1242 1700 966 177 1700

Volume to Capacity 0.00 0.29 0.15 2.06 0.00

Queue Length 95th (ft) 0 0 13 705 0

Control Delay (s) 0.0 0.0 4.2 538.0 0.0

Lane LOS A F A

Approach Delay (s) 0.0 4.2 538.0 0.0

Approach LOS F A

Intersection Summary

Average Delay 101.7

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15



9: Perkins St & SB 101 Ramps Cumulative No Project PM

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 270 850 20 0 450 50 10 10 0 130 20 260

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 300 944 22 0 500 56 11 11 0 144 22 289

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 15

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 500 967 2067 2056 956 2078 2094 528

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 500 967 2067 2056 956 2078 2094 528

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 72 100 0 72 100 0 41 48

cM capacity (veh/h) 1064 713 8 40 313 24 37 550

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 300 967 0 556 22 456

Volume Left 300 0 0 0 11 144

Volume Right 0 22 0 56 0 289

cSH 1064 1700 1700 1700 13 65

Volume to Capacity 0.28 0.57 0.00 0.33 1.65 6.96

Queue Length 95th (ft) 29 0 0 0 87 Err

Control Delay (s) 9.7 0.0 0.0 0.0 889.8 Err

Lane LOS A F F

Approach Delay (s) 2.3 0.0 889.8 9999.0

Approach LOS F F

Intersection Summary

Average Delay 1990.3

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15



12: 101 SB Ramps & N State Street Cumulative No Project PM

HCM Signalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1583 3539 1583 1770 3539

Volume (vph) 110 0 290 0 0 0 0 1160 290 460 950 0

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 116 0 305 0 0 0 0 1221 305 484 1000 0

RTOR Reduction (vph) 0 0 158 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 116 0 147 0 0 0 0 1221 305 484 1000 0

Turn Type Prot custom Free Prot

Protected Phases 7 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 12.1 12.1 38.5 90.0 27.4 69.9

Effective Green, g (s) 12.1 12.1 38.5 90.0 27.4 69.9

Actuated g/C Ratio 0.13 0.13 0.43 1.00 0.30 0.78

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 238 213 1514 1583 539 2749

v/s Ratio Prot 0.07 c0.34 c0.27 0.28

v/s Ratio Perm c0.09 0.19

v/c Ratio 0.49 0.69 0.81 0.19 0.90 0.36

Uniform Delay, d1 36.1 37.2 22.5 0.0 30.0 3.1

Progression Factor 1.00 1.00 1.00 1.00 1.04 0.52

Incremental Delay, d2 1.6 9.3 4.7 0.3 15.5 0.3

Delay (s) 37.6 46.5 27.2 0.3 46.8 1.9

Level of Service D D C A D A

Approach Delay (s) 44.1 0.0 21.8 16.6

Approach LOS D A C B

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



13: 101 NB Ramps & N State Street Cumulative No Project PM

HCM Signalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 11

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1583 3539 1583 1770 3539

Volume (vph) 260 340 800 470 160 1150

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 274 358 842 495 168 1211

RTOR Reduction (vph) 0 283 0 0 0 0

Lane Group Flow (vph) 274 75 842 495 168 1211

Turn Type custom Free Prot

Protected Phases 2 1 6

Permitted Phases 8 8 Free

Actuated Green, G (s) 18.8 18.8 46.3 90.0 12.9 63.2

Effective Green, g (s) 18.8 18.8 46.3 90.0 12.9 63.2

Actuated g/C Ratio 0.21 0.21 0.51 1.00 0.14 0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 370 331 1821 1583 254 2485

v/s Ratio Prot 0.24 c0.09 c0.34

v/s Ratio Perm c0.15 0.05 0.31

v/c Ratio 0.74 0.23 0.46 0.31 0.66 0.49

Uniform Delay, d1 33.3 29.6 13.9 0.0 36.5 6.1

Progression Factor 1.00 1.00 0.28 1.00 1.16 0.35

Incremental Delay, d2 7.8 0.3 0.5 0.3 5.4 0.6

Delay (s) 41.1 29.9 4.4 0.3 47.6 2.7

Level of Service D C A A D A

Approach Delay (s) 34.8 2.9 8.2

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 55.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



14: Orr Springs Rd & N State Street Cumulative No Project PM

HCM Signalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.86 1.00 0.96 1.00 0.98 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1608 1770 1791 1770 3480 3460

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.94

Satd. Flow (perm) 1770 1608 1770 1791 1770 3480 3270

Volume (vph) 110 20 210 100 30 10 170 720 90 10 810 140

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 116 21 221 105 32 11 179 758 95 11 853 147

RTOR Reduction (vph) 0 198 0 0 10 0 0 8 0 0 13 0

Lane Group Flow (vph) 116 44 0 105 33 0 179 845 0 0 998 0

Turn Type Prot Prot Prot Perm

Protected Phases 7 4 3 8 5 2 6

Permitted Phases 6

Actuated Green, G (s) 10.5 9.5 8.3 7.3 13.7 60.2 42.5

Effective Green, g (s) 10.5 9.5 8.3 7.3 13.7 60.2 42.5

Actuated g/C Ratio 0.12 0.11 0.09 0.08 0.15 0.67 0.47

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 207 170 163 145 269 2328 1544

v/s Ratio Prot c0.07 c0.03 0.06 0.02 c0.10 0.24

v/s Ratio Perm c0.31

v/c Ratio 0.56 0.26 0.64 0.23 0.67 0.36 0.65

Uniform Delay, d1 37.6 37.0 39.4 38.7 36.0 6.5 18.0

Progression Factor 1.00 1.00 1.00 1.00 1.19 0.27 0.40

Incremental Delay, d2 3.4 0.8 8.4 0.8 5.4 0.4 1.9

Delay (s) 41.0 37.8 47.9 39.5 48.4 2.2 9.1

Level of Service D D D D D A A

Approach Delay (s) 38.9 45.4 10.2 9.1

Approach LOS D D B A

Intersection Summary

HCM Average Control Delay 15.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



1: Lake Mendocino Drive (east) & N State Street Cumulative PM-Alt A

HCM Signalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.96 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1518 1863 1522 1756 1863

Flt Permitted 0.95 1.00 1.00 1.00 0.42 1.00

Satd. Flow (perm) 1770 1518 1863 1522 767 1863

Volume (vph) 360 70 480 540 70 390

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 379 74 505 568 74 411

RTOR Reduction (vph) 0 56 0 152 0 0

Lane Group Flow (vph) 379 18 505 416 74 411

Confl. Peds. (#/hr) 10 10 10 10

Turn Type Perm Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2 6

Actuated Green, G (s) 28.9 28.9 81.1 81.1 81.1 81.1

Effective Green, g (s) 29.9 29.9 82.1 82.1 82.1 82.1

Actuated g/C Ratio 0.25 0.25 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 441 378 1275 1041 525 1275

v/s Ratio Prot c0.21 0.27 0.22

v/s Ratio Perm 0.01 c0.27 0.10

v/c Ratio 0.86 0.05 0.40 0.40 0.14 0.32

Uniform Delay, d1 43.0 34.2 8.2 8.2 6.6 7.7

Progression Factor 1.00 1.00 0.44 1.09 1.00 1.00

Incremental Delay, d2 15.3 0.1 0.7 0.9 0.6 0.7

Delay (s) 58.3 34.3 4.3 9.8 7.2 8.3

Level of Service E C A A A A

Approach Delay (s) 54.4 7.2 8.2

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



2: Lake Mendocino Dr (west) & N State Street Cumulative PM-Alt A

HCM Signalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.98 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1699 1518 1768 1770 1842 1770 1863 1521

Flt Permitted 0.95 0.96 1.00 0.98 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1681 1699 1518 1768 1770 1842 1770 1863 1521

Volume (vph) 430 40 80 40 30 20 180 620 50 30 500 310

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 453 42 84 42 32 21 189 653 53 32 526 326

RTOR Reduction (vph) 0 0 68 0 10 0 0 2 0 0 0 80

Lane Group Flow (vph) 241 254 16 0 85 0 189 704 0 32 526 246

Confl. Peds. (#/hr) 10 10

Turn Type Split Perm Split Prot Prot Perm

Protected Phases 4 4 8 8 5 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 22.3 22.3 22.3 10.7 21.3 61.7 5.3 45.7 45.7

Effective Green, g (s) 23.3 23.3 23.3 11.7 22.3 62.7 6.3 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.10 0.19 0.52 0.05 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 326 330 295 172 329 962 93 725 592

v/s Ratio Prot 0.14 c0.15 c0.05 c0.11 c0.38 0.02 0.28

v/s Ratio Perm 0.01 0.16

v/c Ratio 0.74 0.77 0.06 0.49 0.57 0.73 0.34 0.73 0.42

Uniform Delay, d1 45.5 45.8 39.4 51.3 44.5 22.2 54.9 31.2 26.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.15 0.75 0.62

Incremental Delay, d2 8.5 10.3 0.1 2.2 2.4 4.9 2.1 5.9 2.0

Delay (s) 54.0 56.2 39.5 53.6 46.9 27.1 65.4 29.3 18.6

Level of Service D E D D D C E C B

Approach Delay (s) 52.8 53.6 31.3 26.7

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 35.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



3: Lake Mendocino Dr (west) & 101 NB Ramps Cumulative PM-Alt A

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 20 130 0 0 250 260 30 10 390 0 0 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 137 0 0 263 274 32 11 411 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 823

pX, platoon unblocked

vC, conflicting volume 263 137 579 442 137 584 579 400

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 263 137 579 442 137 584 579 400

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 93 98 55 100 100 100

cM capacity (veh/h) 1301 1447 421 501 912 226 419 650

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 158 537 453

Volume Left 21 0 32

Volume Right 0 274 411

cSH 1301 1700 829

Volume to Capacity 0.02 0.32 0.55

Queue Length 95th (ft) 1 0 84

Control Delay (s) 1.2 0.0 14.4

Lane LOS A B

Approach Delay (s) 1.2 0.0 14.4

Approach LOS B

Intersection Summary

Average Delay 5.9

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15



4: Lake Mendocino Dr (west) & 101 SB Ramps Cumulative PM-Alt A

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 20 30 240 40 0 0 0 0 130 0 10

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 21 32 253 42 0 0 0 0 137 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1219

pX, platoon unblocked

vC, conflicting volume 42 53 595 584 37 584 600 42

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 42 53 595 584 37 584 600 42

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 84 100 100 100 63 100 99

cM capacity (veh/h) 1567 1553 360 354 1035 370 347 1029

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 53 295 147

Volume Left 0 253 137

Volume Right 32 0 11

cSH 1700 1553 388

Volume to Capacity 0.03 0.16 0.38

Queue Length 95th (ft) 0 15 43

Control Delay (s) 0.0 6.8 19.9

Lane LOS A C

Approach Delay (s) 0.0 6.8 19.9

Approach LOS C

Intersection Summary

Average Delay 10.0

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15



5: Lake Mendocino Drive (east) & East Side Calpella Rd Cumulative PM-Alt A

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 150 110 100 10 10 70

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 158 116 105 11 11 74

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 116 542 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 116 542 111

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 89 98 92

cM capacity (veh/h) 1473 448 943

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 274 116 84

Volume Left 158 0 11

Volume Right 0 11 74

cSH 1473 1700 828

Volume to Capacity 0.11 0.07 0.10

Queue Length 95th (ft) 9 0 8

Control Delay (s) 4.8 0.0 9.8

Lane LOS A A

Approach Delay (s) 4.8 0.0 9.8

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 32.3% ICU Level of Service A

Analysis Period (min) 15



6: Vichy Springs Rd & Redemeyer Rd/Lewis Ln Cumulative PM-Alt A

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 110 70 10 90

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 63 11 116 74 11 95

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 268 153 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 268 153 116

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 99 99

cM capacity (veh/h) 716 893 1473

Direction, Lane # WB 1 WB 2 NB 1 SB 1

Volume Total 63 11 189 105

Volume Left 63 0 0 11

Volume Right 0 11 74 0

cSH 716 893 1700 1473

Volume to Capacity 0.09 0.01 0.11 0.01

Queue Length 95th (ft) 7 1 0 1

Control Delay (s) 10.5 9.1 0.0 0.8

Lane LOS B A A

Approach Delay (s) 10.3 0.0 0.8

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15



7: Watson Rd & Vichy Springs Rd Cumulative PM-Alt A

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 180 120 10 140

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 63 11 189 126 11 147

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 421 253 189

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 421 253 189

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 99 99

cM capacity (veh/h) 585 786 1384

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 74 316 158

Volume Left 63 0 11

Volume Right 11 126 0

cSH 607 1700 1384

Volume to Capacity 0.12 0.19 0.01

Queue Length 95th (ft) 10 0 1

Control Delay (s) 11.8 0.0 0.6

Lane LOS B A

Approach Delay (s) 11.8 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15



8: Vichy Springs Rd & 101 NB Ramps Cumulative PM-Alt A

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 430 440 60 260 0 220 0 100 0 0 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 453 463 63 274 0 232 0 105 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 274 453 853 853 453 958 853 274

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 274 453 853 853 453 958 853 274

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 94 13 100 83 100 100 100

cM capacity (veh/h) 1289 1108 267 280 607 187 280 765

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 453 463 337 337 0

Volume Left 0 0 63 232 0

Volume Right 0 463 0 105 0

cSH 1289 1700 1108 324 1700

Volume to Capacity 0.00 0.27 0.06 1.04 0.00

Queue Length 95th (ft) 0 0 5 302 0

Control Delay (s) 0.0 0.0 2.0 97.9 0.0

Lane LOS A F A

Approach Delay (s) 0.0 2.0 97.9 0.0

Approach LOS F A

Intersection Summary

Average Delay 21.2

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15



9: Perkins St & SB 101 Ramps Cumulative PM-Alt A

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 270 830 20 0 440 40 10 10 0 40 20 290

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 284 874 21 0 463 42 11 11 0 42 21 305

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 15

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 463 895 1926 1916 884 1932 1947 484

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 463 895 1926 1916 884 1932 1947 484

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 74 100 18 79 100 0 56 48

cM capacity (veh/h) 1098 758 13 50 344 34 48 583

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 284 895 0 505 21 368

Volume Left 284 0 0 0 11 42

Volume Right 0 21 0 42 0 305

cSH 1098 1700 1700 1700 20 224

Volume to Capacity 0.26 0.53 0.00 0.30 1.03 1.64

Queue Length 95th (ft) 26 0 0 0 71 595

Control Delay (s) 9.4 0.0 0.0 0.0 474.5 107.8

Lane LOS A F F

Approach Delay (s) 2.3 0.0 474.5 107.8

Approach LOS F F

Intersection Summary

Average Delay 25.3

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15



1: Lake Mendocino Drive & N State Street Cumulative PM- Alt B

HCM Signalized Intersection Capacity Analysis 5/7/2008

5/7/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1863 1583 1770 1863

Flt Permitted 0.95 1.00 1.00 1.00 0.41 1.00

Satd. Flow (perm) 1770 1583 1863 1583 768 1863

Volume (vph) 390 80 470 590 90 390

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 411 84 495 621 95 411

RTOR Reduction (vph) 0 61 0 225 0 0

Lane Group Flow (vph) 411 23 495 396 95 411

Turn Type Perm Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2 6

Actuated Green, G (s) 24.6 24.6 57.4 57.4 57.4 57.4

Effective Green, g (s) 24.6 24.6 57.4 57.4 57.4 57.4

Actuated g/C Ratio 0.27 0.27 0.64 0.64 0.64 0.64

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 484 433 1188 1010 490 1188

v/s Ratio Prot c0.23 c0.27 0.22

v/s Ratio Perm 0.01 0.25 0.12

v/c Ratio 0.85 0.05 0.42 0.39 0.19 0.35

Uniform Delay, d1 30.9 24.1 8.0 7.9 6.7 7.6

Progression Factor 1.00 1.00 1.18 2.12 1.00 1.00

Incremental Delay, d2 13.1 0.1 0.8 0.8 0.9 0.8

Delay (s) 44.0 24.2 10.2 17.5 7.6 8.4

Level of Service D C B B A A

Approach Delay (s) 40.6 14.3 8.2

Approach LOS D B A

Intersection Summary

HCM Average Control Delay 19.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



2: Lake Mendocino Dr (west) & N State Street Cumulative PM- Alt B
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1527 1770 1863 1863 1528

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 1527 1770 1863 1863 1528

Volume (vph) 480 70 180 620 560 310

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 505 74 189 653 589 326

RTOR Reduction (vph) 0 50 0 0 0 106

Lane Group Flow (vph) 505 24 189 653 589 220

Confl. Peds. (#/hr) 10 10

Turn Type Perm Prot Perm

Protected Phases 4 5 2 6

Permitted Phases 4 6

Actuated Green, G (s) 27.7 27.7 11.8 52.3 35.5 35.5

Effective Green, g (s) 28.7 28.7 12.8 53.3 36.5 36.5

Actuated g/C Ratio 0.32 0.32 0.14 0.59 0.41 0.41

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 564 487 252 1103 756 620

v/s Ratio Prot c0.29 c0.11 0.35 c0.32

v/s Ratio Perm 0.02 0.14

v/c Ratio 0.90 0.05 0.75 0.59 0.78 0.36

Uniform Delay, d1 29.2 21.2 37.1 11.5 23.2 18.6

Progression Factor 1.00 1.00 1.00 1.00 0.76 0.61

Incremental Delay, d2 16.6 0.0 11.8 2.3 7.3 1.5

Delay (s) 45.9 21.2 48.9 13.9 24.9 12.8

Level of Service D C D B C B

Approach Delay (s) 42.7 21.7 20.6

Approach LOS D C C

Intersection Summary

HCM Average Control Delay 26.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



3: Lake Mendocino Dr (west) & 101 NB Ramps Cumulative PM- Alt B

HCM Unsignalized Intersection Capacity Analysis 5/7/2008
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 20 130 0 0 220 260 30 10 420 0 0 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 137 0 0 232 274 32 11 442 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 823

pX, platoon unblocked

vC, conflicting volume 232 137 547 411 137 553 547 368

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 232 137 547 411 137 553 547 368

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 93 98 52 100 100 100

cM capacity (veh/h) 1336 1447 442 523 912 222 437 677

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 158 505 484

Volume Left 21 0 32

Volume Right 0 274 442

cSH 1336 1700 840

Volume to Capacity 0.02 0.30 0.58

Queue Length 95th (ft) 1 0 94

Control Delay (s) 1.1 0.0 15.0

Lane LOS A B

Approach Delay (s) 1.1 0.0 15.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 20 30 210 40 0 0 0 0 130 0 10

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 21 32 221 42 0 0 0 0 137 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1219

pX, platoon unblocked

vC, conflicting volume 42 53 532 521 37 521 537 42

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 42 53 532 521 37 521 537 42

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 86 100 100 100 67 100 99

cM capacity (veh/h) 1567 1553 404 394 1035 415 386 1029

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 53 263 147

Volume Left 0 221 137

Volume Right 32 0 11

cSH 1700 1553 434

Volume to Capacity 0.03 0.14 0.34

Queue Length 95th (ft) 0 12 37

Control Delay (s) 0.0 6.6 17.5

Lane LOS A C

Approach Delay (s) 0.0 6.6 17.5

Approach LOS C

Intersection Summary

Average Delay 9.4

Intersection Capacity Utilization 34.9% ICU Level of Service A

Analysis Period (min) 15



5: Lake Mendocino Drive & East Side Calpella Rd Cumulative PM- Alt B
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 10 120 100 10 10 10

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 126 105 11 11 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 116 258 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 116 258 111

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 99 99

cM capacity (veh/h) 1473 726 943

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 137 116 21

Volume Left 11 0 11

Volume Right 0 11 11

cSH 1473 1700 820

Volume to Capacity 0.01 0.07 0.03

Queue Length 95th (ft) 1 0 2

Control Delay (s) 0.6 0.0 9.5

Lane LOS A A

Approach Delay (s) 0.6 0.0 9.5

Approach LOS A

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 120 70 10 100

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 63 11 126 74 11 105

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 289 163 126

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 289 163 126

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 99 99

cM capacity (veh/h) 696 882 1460

Direction, Lane # WB 1 WB 2 NB 1 SB 1

Volume Total 63 11 200 116

Volume Left 63 0 0 11

Volume Right 0 11 74 0

cSH 696 882 1700 1460

Volume to Capacity 0.09 0.01 0.12 0.01

Queue Length 95th (ft) 7 1 0 1

Control Delay (s) 10.7 9.1 0.0 0.7

Lane LOS B A A

Approach Delay (s) 10.5 0.0 0.7

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 23.6% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 180 120 10 150

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 63 11 189 126 11 158

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 432 253 189

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 432 253 189

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 99 99

cM capacity (veh/h) 577 786 1384

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 74 316 168

Volume Left 63 0 11

Volume Right 11 126 0

cSH 599 1700 1384

Volume to Capacity 0.12 0.19 0.01

Queue Length 95th (ft) 10 0 1

Control Delay (s) 11.8 0.0 0.5

Lane LOS B A

Approach Delay (s) 11.8 0.0 0.5

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 440 440 60 270 0 220 0 100 0 0 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 463 463 63 284 0 232 0 105 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 284 463 874 874 463 979 874 284

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 284 463 874 874 463 979 874 284

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 94 10 100 82 100 100 100

cM capacity (veh/h) 1278 1098 258 272 599 181 272 755

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 463 463 347 337 0

Volume Left 0 0 63 232 0

Volume Right 0 463 0 105 0

cSH 1278 1700 1098 314 1700

Volume to Capacity 0.00 0.27 0.06 1.07 0.00

Queue Length 95th (ft) 0 0 5 318 0

Control Delay (s) 0.0 0.0 2.0 108.7 0.0

Lane LOS A F A

Approach Delay (s) 0.0 2.0 108.7 0.0

Approach LOS F A

Intersection Summary

Average Delay 23.2

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 270 840 20 0 440 50 10 10 0 40 20 280

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 284 884 21 0 463 53 11 11 0 42 21 295

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 15

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 463 905 1937 1926 895 1947 1963 489

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 463 905 1937 1926 895 1947 1963 489

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 74 100 18 79 100 0 55 49

cM capacity (veh/h) 1098 751 13 49 340 33 47 579

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 284 905 0 516 21 358

Volume Left 284 0 0 0 11 42

Volume Right 0 21 0 53 0 295

cSH 1098 1700 1700 1700 20 212

Volume to Capacity 0.26 0.53 0.00 0.30 1.03 1.69

Queue Length 95th (ft) 26 0 0 0 71 596

Control Delay (s) 9.4 0.0 0.0 0.0 476.2 114.4

Lane LOS A F F

Approach Delay (s) 2.3 0.0 476.2 114.4

Approach LOS F F

Intersection Summary

Average Delay 25.7

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 140 110 110 10 90 10 80 10 10 10 10 70

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 147 116 116 11 95 11 84 11 11 11 11 74

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 379 116 105 95

Volume Left (vph) 147 11 84 11

Volume Right (vph) 116 11 11 74

Hadj (s) -0.07 0.00 0.13 -0.41

Departure Headway (s) 4.5 4.9 5.3 4.8

Degree Utilization, x 0.47 0.16 0.16 0.13

Capacity (veh/h) 764 687 610 663

Control Delay (s) 11.5 8.8 9.3 8.5

Approach Delay (s) 11.5 8.8 9.3 8.5

Approach LOS B A A A

Intersection Summary

Delay 10.3

HCM Level of Service B

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15



1: Lake Mendocino Drive (east) & N State Street Cumulative PM- Alt C

HCM Signalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.96 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1527 1863 1529 1759 1863

Flt Permitted 0.95 1.00 1.00 1.00 0.41 1.00

Satd. Flow (perm) 1770 1527 1863 1529 755 1863

Volume (vph) 360 70 480 540 70 390

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 379 74 505 568 74 411

RTOR Reduction (vph) 0 54 0 202 0 0

Lane Group Flow (vph) 379 20 505 366 74 411

Confl. Peds. (#/hr) 10 10 10 10

Turn Type Perm Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2 6

Actuated Green, G (s) 23.0 23.0 57.0 57.0 57.0 57.0

Effective Green, g (s) 24.0 24.0 58.0 58.0 58.0 58.0

Actuated g/C Ratio 0.27 0.27 0.64 0.64 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 472 407 1201 985 487 1201

v/s Ratio Prot c0.21 c0.27 0.22

v/s Ratio Perm 0.01 0.24 0.10

v/c Ratio 0.80 0.05 0.42 0.37 0.15 0.34

Uniform Delay, d1 30.8 24.5 7.8 7.5 6.3 7.3

Progression Factor 1.00 1.00 1.12 2.19 1.00 1.00

Incremental Delay, d2 9.5 0.0 0.8 0.8 0.7 0.8

Delay (s) 40.3 24.6 9.5 17.1 7.0 8.1

Level of Service D C A B A A

Approach Delay (s) 37.8 13.6 7.9

Approach LOS D B A

Intersection Summary

HCM Average Control Delay 17.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1549 1770 1863 1863 1528

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 1549 1770 1863 1863 1528

Volume (vph) 430 110 210 640 530 320

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 453 116 221 674 558 337

RTOR Reduction (vph) 0 82 0 0 0 114

Lane Group Flow (vph) 453 34 221 674 558 223

Confl. Peds. (#/hr) 10 10

Turn Type Perm Prot Perm

Protected Phases 4 5 2 6

Permitted Phases 4 6

Actuated Green, G (s) 25.5 25.5 13.5 54.5 36.0 36.0

Effective Green, g (s) 26.5 26.5 14.5 55.5 37.0 37.0

Actuated g/C Ratio 0.29 0.29 0.16 0.62 0.41 0.41

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 521 456 285 1149 766 628

v/s Ratio Prot c0.26 c0.12 0.36 c0.30

v/s Ratio Perm 0.02 0.15

v/c Ratio 0.87 0.07 0.78 0.59 0.73 0.35

Uniform Delay, d1 30.1 22.9 36.2 10.4 22.3 18.3

Progression Factor 1.00 1.00 1.00 1.00 0.78 0.64

Incremental Delay, d2 14.4 0.1 12.4 2.2 5.7 1.5

Delay (s) 44.5 23.0 48.6 12.6 23.0 13.2

Level of Service D C D B C B

Approach Delay (s) 40.1 21.5 19.3

Approach LOS D C B

Intersection Summary

HCM Average Control Delay 25.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



3: Lake Mendocino Dr (west) & 101 NB Ramps Cumulative PM- Alt C

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 20 130 0 0 250 260 30 10 390 0 0 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 137 0 0 263 274 32 11 411 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 823

pX, platoon unblocked

vC, conflicting volume 263 137 579 442 137 584 579 400

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 263 137 579 442 137 584 579 400

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 93 98 55 100 100 100

cM capacity (veh/h) 1301 1447 421 501 912 226 419 650

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 158 537 453

Volume Left 21 0 32

Volume Right 0 274 411

cSH 1301 1700 829

Volume to Capacity 0.02 0.32 0.55

Queue Length 95th (ft) 1 0 84

Control Delay (s) 1.2 0.0 14.4

Lane LOS A B

Approach Delay (s) 1.2 0.0 14.4

Approach LOS B

Intersection Summary

Average Delay 5.9

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15



4: Lake Mendocino Dr (west) & 101 SB Ramps Cumulative PM- Alt C

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 20 30 240 40 0 0 0 0 130 0 10

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 21 32 253 42 0 0 0 0 137 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1219

pX, platoon unblocked

vC, conflicting volume 42 53 595 584 37 584 600 42

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 42 53 595 584 37 584 600 42

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 84 100 100 100 63 100 99

cM capacity (veh/h) 1567 1553 360 354 1035 370 347 1029

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 53 295 147

Volume Left 0 253 137

Volume Right 32 0 11

cSH 1700 1553 388

Volume to Capacity 0.03 0.16 0.38

Queue Length 95th (ft) 0 15 43

Control Delay (s) 0.0 6.8 19.9

Lane LOS A C

Approach Delay (s) 0.0 6.8 19.9

Approach LOS C

Intersection Summary

Average Delay 10.0

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15



5: Lake Mendocino Drive (east) & East Side Calpella Rd Cumulative PM- Alt C

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 150 110 100 10 10 70

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 158 116 105 11 11 74

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 116 542 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 116 542 111

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 89 98 92

cM capacity (veh/h) 1473 448 943

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 274 116 84

Volume Left 158 0 11

Volume Right 0 11 74

cSH 1473 1700 828

Volume to Capacity 0.11 0.07 0.10

Queue Length 95th (ft) 9 0 8

Control Delay (s) 4.8 0.0 9.8

Lane LOS A A

Approach Delay (s) 4.8 0.0 9.8

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 32.3% ICU Level of Service A

Analysis Period (min) 15



6: Vichy Springs Rd & Redemeyer Rd/Lewis Ln Cumulative PM- Alt C

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 50 10 100 70 10 90

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 53 11 105 74 11 95

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 258 142 105

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 258 142 105

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 99 99

cM capacity (veh/h) 726 906 1486

Direction, Lane # WB 1 WB 2 NB 1 SB 1

Volume Total 53 11 179 105

Volume Left 53 0 0 11

Volume Right 0 11 74 0

cSH 726 906 1700 1486

Volume to Capacity 0.07 0.01 0.11 0.01

Queue Length 95th (ft) 6 1 0 1

Control Delay (s) 10.3 9.0 0.0 0.8

Lane LOS B A A

Approach Delay (s) 10.1 0.0 0.8

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15



7: Watson Rd & Vichy Springs Rd Cumulative PM- Alt C

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 180 120 10 140

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 63 11 189 126 11 147

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 421 253 189

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 421 253 189

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 99 99

cM capacity (veh/h) 585 786 1384

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 74 316 158

Volume Left 63 0 11

Volume Right 11 126 0

cSH 607 1700 1384

Volume to Capacity 0.12 0.19 0.01

Queue Length 95th (ft) 10 0 1

Control Delay (s) 11.8 0.0 0.6

Lane LOS B A

Approach Delay (s) 11.8 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15



8: Vichy Springs Rd & 101 NB Ramps Cumulative PM- Alt C

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 430 440 60 260 0 220 0 100 0 0 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 453 463 63 274 0 232 0 105 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 274 453 853 853 453 958 853 274

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 274 453 853 853 453 958 853 274

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 94 13 100 83 100 100 100

cM capacity (veh/h) 1289 1108 267 280 607 187 280 765

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 453 463 337 337 0

Volume Left 0 0 63 232 0

Volume Right 0 463 0 105 0

cSH 1289 1700 1108 324 1700

Volume to Capacity 0.00 0.27 0.06 1.04 0.00

Queue Length 95th (ft) 0 0 5 302 0

Control Delay (s) 0.0 0.0 2.0 97.9 0.0

Lane LOS A F A

Approach Delay (s) 0.0 2.0 97.9 0.0

Approach LOS F A

Intersection Summary

Average Delay 21.2

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15



9: Perkins St & SB 101 Ramps Cumulative PM- Alt C

HCM Unsignalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 270 830 20 0 440 40 10 10 0 40 20 290

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 284 874 21 0 463 42 11 11 0 42 21 305

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 15

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 463 895 1926 1916 884 1932 1947 484

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 463 895 1926 1916 884 1932 1947 484

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 74 100 18 79 100 0 56 48

cM capacity (veh/h) 1098 758 13 50 344 34 48 583

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 284 895 0 505 21 368

Volume Left 284 0 0 0 11 42

Volume Right 0 21 0 42 0 305

cSH 1098 1700 1700 1700 20 224

Volume to Capacity 0.26 0.53 0.00 0.30 1.03 1.64

Queue Length 95th (ft) 26 0 0 0 71 595

Control Delay (s) 9.4 0.0 0.0 0.0 474.5 107.8

Lane LOS A F F

Approach Delay (s) 2.3 0.0 474.5 107.8

Approach LOS F F

Intersection Summary

Average Delay 25.3

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15



11: Redemeyer Road & N State Street Cumulative PM- Alt C

HCM Signalized Intersection Capacity Analysis 5/6/2008

5/6/2008 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.98 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.92 1.00 0.85 1.00 1.00

Flt Protected 0.98 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1634 1863 1529 1770 1863

Flt Permitted 0.98 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1634 1863 1529 1770 1863

Volume (vph) 30 50 770 40 70 670

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 32 53 811 42 74 705

RTOR Reduction (vph) 49 0 0 13 0 0

Lane Group Flow (vph) 36 0 811 29 74 705

Confl. Peds. (#/hr) 10 10 10

Turn Type Perm Prot

Protected Phases 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 5.5 54.7 54.7 6.1 64.8

Effective Green, g (s) 6.5 55.7 55.7 6.1 65.8

Actuated g/C Ratio 0.08 0.69 0.69 0.08 0.82

Clearance Time (s) 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 132 1292 1061 134 1527

v/s Ratio Prot c0.02 c0.44 0.04 c0.38

v/s Ratio Perm 0.02

v/c Ratio 0.27 0.63 0.03 0.55 0.46

Uniform Delay, d1 34.7 6.7 3.8 35.8 2.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 1.0 0.0 4.9 0.2

Delay (s) 35.8 7.6 3.9 40.6 2.3

Level of Service D A A D A

Approach Delay (s) 35.8 7.5 6.0

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 8.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



6: Vichy Springs Rd & Redemeyer Rd/Lewis Ln Cumulative PM - Alt D1

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 80 70 10 80

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 63 11 84 74 11 84

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 226 121 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 226 121 84

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 99 99

cM capacity (veh/h) 757 930 1513

Direction, Lane # WB 1 WB 2 NB 1 SB 1

Volume Total 63 11 158 95

Volume Left 63 0 0 11

Volume Right 0 11 74 0

cSH 757 930 1700 1513

Volume to Capacity 0.08 0.01 0.09 0.01

Queue Length 95th (ft) 7 1 0 1

Control Delay (s) 10.2 8.9 0.0 0.9

Lane LOS B A A

Approach Delay (s) 10.0 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 22.6% ICU Level of Service A

Analysis Period (min) 15



7: Watson Rd & Vichy Springs Rd Cumulative PM - Alt D1

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 60 10 180 120 10 140

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 63 11 189 126 11 147

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 421 253 189

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 421 253 189

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 99 99

cM capacity (veh/h) 585 786 1384

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 74 316 158

Volume Left 63 0 11

Volume Right 11 126 0

cSH 607 1700 1384

Volume to Capacity 0.12 0.19 0.01

Queue Length 95th (ft) 10 0 1

Control Delay (s) 11.8 0.0 0.6

Lane LOS B A

Approach Delay (s) 11.8 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15



8: Vichy Springs Rd & 101 NB Ramps Cumulative PM - Alt D1

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 410 440 50 250 0 220 0 90 0 0 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 432 463 53 263 0 232 0 95 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 263 432 800 800 432 895 800 263

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 263 432 800 800 432 895 800 263

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 21 100 85 100 100 100

cM capacity (veh/h) 1301 1128 292 303 624 214 303 775

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 432 463 316 326 0

Volume Left 0 0 53 232 0

Volume Right 0 463 0 95 0

cSH 1301 1700 1128 346 1700

Volume to Capacity 0.00 0.27 0.05 0.94 0.00

Queue Length 95th (ft) 0 0 4 248 0

Control Delay (s) 0.0 0.0 1.8 70.5 0.0

Lane LOS A F A

Approach Delay (s) 0.0 1.8 70.5 0.0

Approach LOS F A

Intersection Summary

Average Delay 15.3

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15



9: Perkins St & SB 101 Ramps Cumulative PM - Alt D1

HCM Unsignalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 270 810 20 0 430 40 10 10 0 40 20 290

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 284 853 21 0 453 42 11 11 0 42 21 305

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 15

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 453 874 1895 1884 863 1900 1916 474

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 453 874 1895 1884 863 1900 1916 474

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 74 100 25 80 100 0 58 48

cM capacity (veh/h) 1108 772 14 53 354 36 50 591

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 284 874 0 495 21 368

Volume Left 284 0 0 0 11 42

Volume Right 0 21 0 42 0 305

cSH 1108 1700 1700 1700 22 237

Volume to Capacity 0.26 0.51 0.00 0.29 0.95 1.55

Queue Length 95th (ft) 26 0 0 0 68 563

Control Delay (s) 9.4 0.0 0.0 0.0 418.9 99.4

Lane LOS A F F

Approach Delay (s) 2.3 0.0 418.9 99.4

Approach LOS F F

Intersection Summary

Average Delay 23.5

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15



12: 101 SB Ramps & N State Street Cumulative PM - Alt D1

HCM Signalized Intersection Capacity Analysis 6/30/2009

6/30/2009 Synchro 6 Report

Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1583 3539 1583 1770 3539

Volume (vph) 140 0 290 0 0 0 0 1170 290 420 950 0

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 0 305 0 0 0 0 1232 305 442 1000 0

RTOR Reduction (vph) 0 0 156 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 147 0 149 0 0 0 0 1232 305 442 1000 0

Turn Type Prot custom Free Prot

Protected Phases 7 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 12.7 12.7 40.2 90.0 25.1 69.3

Effective Green, g (s) 12.7 12.7 40.2 90.0 25.1 69.3

Actuated g/C Ratio 0.14 0.14 0.45 1.00 0.28 0.77

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 250 223 1581 1583 494 2725

v/s Ratio Prot 0.08 c0.35 c0.25 0.28

v/s Ratio Perm c0.09 0.19

v/c Ratio 0.59 0.67 0.78 0.19 0.89 0.37

Uniform Delay, d1 36.2 36.6 21.1 0.0 31.2 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.03 0.60

Incremental Delay, d2 3.5 7.3 3.9 0.3 16.4 0.3

Delay (s) 39.7 44.0 25.0 0.3 48.6 2.3

Level of Service D D C A D A

Approach Delay (s) 42.6 0.0 20.1 16.5

Approach LOS D A C B

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1583 3539 1583 1770 3539

Volume (vph) 260 300 840 470 170 1110

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 274 316 884 495 179 1168

RTOR Reduction (vph) 0 251 0 0 0 0

Lane Group Flow (vph) 274 65 884 495 179 1168

Turn Type custom Free Prot

Protected Phases 2 1 6

Permitted Phases 8 8 Free

Actuated Green, G (s) 18.6 18.6 46.2 90.0 13.2 63.4

Effective Green, g (s) 18.6 18.6 46.2 90.0 13.2 63.4

Actuated g/C Ratio 0.21 0.21 0.51 1.00 0.15 0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 366 327 1817 1583 260 2493

v/s Ratio Prot 0.25 c0.10 c0.33

v/s Ratio Perm c0.15 0.04 0.31

v/c Ratio 0.75 0.20 0.49 0.31 0.69 0.47

Uniform Delay, d1 33.5 29.5 14.2 0.0 36.4 5.9

Progression Factor 1.00 1.00 0.31 1.00 1.16 0.32

Incremental Delay, d2 8.1 0.3 0.6 0.3 6.1 0.5

Delay (s) 41.6 29.8 5.0 0.3 48.3 2.4

Level of Service D C A A D A

Approach Delay (s) 35.3 3.3 8.5

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.87 1.00 0.97 1.00 0.98 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1620 1770 1805 1770 3456 3457

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.94

Satd. Flow (perm) 1770 1620 1770 1805 1770 3456 3263

Volume (vph) 110 30 200 140 40 10 170 700 130 10 770 140

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 116 32 211 147 42 11 179 737 137 11 811 147

RTOR Reduction (vph) 0 187 0 0 10 0 0 14 0 0 15 0

Lane Group Flow (vph) 116 56 0 147 43 0 179 860 0 0 954 0

Turn Type Prot Prot Prot Perm

Protected Phases 7 4 3 8 5 2 6

Permitted Phases 6

Actuated Green, G (s) 13.3 10.4 10.7 7.8 13.4 56.9 39.5

Effective Green, g (s) 13.3 10.4 10.7 7.8 13.4 56.9 39.5

Actuated g/C Ratio 0.15 0.12 0.12 0.09 0.15 0.63 0.44

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 262 187 210 156 264 2185 1432

v/s Ratio Prot 0.07 c0.03 c0.08 0.02 c0.10 0.25

v/s Ratio Perm c0.29

v/c Ratio 0.44 0.30 0.70 0.28 0.68 0.39 0.67

Uniform Delay, d1 35.0 36.5 38.1 38.5 36.3 8.1 20.0

Progression Factor 1.00 1.00 1.00 1.00 1.12 0.28 0.40

Incremental Delay, d2 1.2 0.9 9.8 1.0 6.0 0.5 2.2

Delay (s) 36.2 37.4 47.9 39.4 46.6 2.7 10.2

Level of Service D D D D D A B

Approach Delay (s) 37.0 45.6 10.2 10.2

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 16.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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