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May 24, 2011 
 
 
 
Ms. Bobbi Herdes 
RECON Environmental 
1927 Fifth Avenue, Suite 200 
San Diego, CA  92101 
 

LLG Reference:  3-08-1841 
 
Subject: El Cajon Downtown Specific Plan – I-8/Magnolia Avenue/SR-67 

Interchange Analysis 
City of El Cajon and Caltrans 

 
Dear Bobbi: 
 
In relation to the traffic study our firm prepared for the El Cajon Downtown Specific 
Plan (ECDSP), Linscott, Law & Greenspan, Engineers (LLG), has been requested to 
conduct an unsignalized intersection and ramp merge/diverge/weaving analysis at the 
Interstate 8/Magnolia Avenue interchange. The following is included in this letter 
report: 
 

�ƒ Study Area 
�ƒ Traffic Volume Forecast 
�ƒ Analysis Results 
�ƒ Conclusion 

 
STUDY AREA 
The following locations were analyzed: 
Intersections 

�ƒ I-8 Eastbound Off-Ramp at Southbound Magnolia Avenue 

Weave Locations 
�ƒ Eastbound I-8 between Magnolia Avenue and On- and Off-Ramps 
�ƒ Westbound I-8 between Magnolia Avenue and On- and Off-Ramps 

Merge/Diverge Locations 
�ƒ Northbound Magnolia Avenue On-Ramp to I-8 Eastbound Collector-

Distributor Road (Merge) 
�ƒ I-8 Eastbound Collector-Distributor Off-Ramp to Southbound Magnolia 

Avenue (Diverge) 
 
Figure 1 displays the study sections. 
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FUTURE TRAFFIC VOLUMES FORECAST 
The most recent ADT and peak hour ramp volumes were obtained from 2009 
CALTRANS data. In order to forecast Year 2030 peak hour volumes for the study 
area sections, K-factors (see below for definition) were derived by dividing the ADT 
by the peak hour volumes. This factor was then applied to the Year 2030 No Build 
and Build ADT’s from SANDAG models prepared for the ECSDP in order to forecast 
the peak hour volumes under these scenarios.  
 
K-factor: The percentage of the ADT in both directions during the peak hour. Values 
are derived by dividing the measured two-way peak hour volume by the ADT. 
 
Figures 2 and 3 show the future peak hour traffic volumes for the freeway study area 
locations.   

The illustrations below show the AM and PM peak hour intersection turning 
movement volumes forecasted at the I-8 Eastbound Off-Ramp/Southbound Magnolia 
Avenue intersection. 

 

 
 
 
 
 
 
 
 
 
ANALYSIS RESULTS 

Intersection Operations 
Year 2030 No Build – Table 1 shows that in the Year 2030 No Build, the intersection 
of I-8 Eastbound Off-Ramp at Southbound Magnolia Avenue is calculated to operate 
at LOS C during the AM peak hour and LOS D during the PM peak hour.  
 
Year 2030 Build – Table 1 shows that in the Year 2030 Build, the intersection of I-8 
Eastbound Off-Ramp at Southbound Magnolia Avenue is calculated to operate at 
LOS F during the AM and PM peak hours.  
 
Attachment A contains the intersection analysis worksheets. 
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Merge Section Operations 
Year 2030 No Build – Table 2 shows that in the Year 2030 No Build, the merge 
operations at the Northbound Magnolia Avenue On-Ramp to I-8 Eastbound 
Collector-Distributor are calculated to operate at LOS B during the AM and PM peak 
hours.  
 
Year 2030 Build – Table 2 shows that in the Year 2030 Build, the merge operations at 
the Northbound Magnolia Avenue On-Ramp to I-8 Eastbound Collector-Distributor 
are calculated to continue to operate at LOS B during the AM and PM peak hours.  
 
Attachment B contains the merge analysis worksheets. 
 

Diverge Section Operations 
Year 2030 No Build – Table 3 shows that in the Year 2030 No Build, the diverge 
operations at the I-8 Eastbound Collector-Distributor Off-Ramp to Southbound 
Magnolia Avenue are calculated to operate at LOS A during the AM and PM peak 
hours.  
 
Year 2030 No Build – Table 3 shows that in the Year 2030 Build, the diverge 
operations at the I-8 Eastbound Collector-Distributor Off-Ramp to Southbound 
Magnolia Avenue are calculated to continue to operate at LOS A during the AM and 
PM peak hours.  
 
Attachment C contains the diverge analysis worksheets. 
 

Weaving Section Operations 
Year 2030 No Build – Table 4 shows the Year 2030 No Build collector-distributor 
weaving operations based on the HCM 2000 weaving method. Both weaving sections 
W1 and W2 are calculated to operate efficiently during the AM and PM peak hours 
with the exception of the W1) Eastbound I-8 section between the Magnolia Avenue 
On- and Off-Ramps which is calculated to operate at LOS F during the PM peak 
hour.  
 
Year 2030 Build – Table 4 shows the Year 2030 Build collector-distributor weaving 
operations based on the HCM 2000 weaving method. Both weaving sections W1 and 
W2 are calculated to operate efficiently during the AM and PM peak hours with the 
exception of the W1) Eastbound I-8 section between the Magnolia Avenue On- and 
Off-Ramps which is calculated to continue operate at LOS F during the PM peak 
hour.  
 
Attachment D contains the weaving analysis worksheets. 
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UNSIGNALIZED  

DELAY/LOS THRESHOLDS

Delay LOS 

�”  10.0 A 
10.1 to  15.0 B 
15.1 to  25.0 C 
25.1 to  35.0 D 
35.1 to  50.0 E 
         �•  50.1 F 

Intersection Lane Vehicle (ILV) Operations 
Year 2030 No Build – Table 5 shows the Year 2030 No Build ILV operations based 
on the Caltrans Highway Design Manual (HDM), Chapter 400, Topic 406 method. As 
shown in Table 5, the study intersection is calculated to operate “under capacity” for 
both the AM and PM peak hours. 
 
Year 2030 Build – Table 5 shows the Year 2030 Build ILV operations based on the 
Caltrans Highway Design Manual (HDM), Chapter 400, Topic 406 method. As 
shown in Table 5, the study intersection is calculated to continue to operate “under 
capacity” for both the AM and PM peak hours. 
 
Appendix E contains the ILV analysis worksheets. 
 

TABLE 1 
YEAR 2030 INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak 
Hour 

Year 2030  
No Build 

Year 2030 
Build 

Delay a LOS b Delay LOS 

       

I-8 EB Off-Ramp/Magnolia Avenue (Southbound) OWSC 
AM 24.3 C 90.6 F 
PM 31.0 D 125.0 F 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  

General Notes: 
OWSC = One-Way Stop Controlled intersection. 
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TABLE 2 
YEAR 2030 RAMP MERGE OPERATIONS 

Ramp Merge Location 
Model Run: 

Scenario 

Downstream Mainline Facility Merge Influence Area Ramp Junction 
LOS e Volume a 

Capacity b/c 
LOS F? Volume d 

Capacity b 
LOS F? 

AM PM AM PM AM PM AM PM AM PM 

M1) Northbound Magnolia Avenue On-Ramp 
(direct) to I-8 Eastbound Collector-
Distributor 

No Build 1330 1617 2250 No No 1330 1617 4600 No No B B 

Build 1408 1679 2250 No No 1408 1679 4600 No No B B 

Footnotes: 
a. Volumes factored up to account for peak hour factor (PHF) and truck percentages and are expressed in vehicles per hour (vph) for downstream mainline section.  
b. Capacity based on methodology found in Chapter 25 of the 2000 Highway Capacity Manual (HCM). For ramps, capacity is referred as “Ramp Junction Capacity at the Merge Influence Area”. 
c. In HCS software, merge junction analyses require a minimum of 2 lanes (capacity 4500). Since the collector-distributor road merging with the on-ramp provides one lane of travel, 4500 was divided in 

half for a capacity of 2250. 
d. Merge influence area includes mainline volumes for rightmost lanes 1 and 2 and on-ramp volumes.  
e. Ramp Junction operations dependent on freeway mainline operations and ramp capacity. 

 

 
TABLE 3 

YEAR 2030 RAMP DIVERGE OPERATIONS 

Ramp Diverge Location Model Run: 
Scenario 

Downstream Mainline Facility Off-Ramp Ramp 
Junction 
LOS d Volume a 

Capacity b/c 
LOS F? Volume c 

Capacity b 
LOS F? 

AM PM AM PM AM PM AM PM AM PM 

D1) I-8 Eastbound Collector-Distributor Off-
Ramp to Southbound Magnolia Avenue 

No Build 224 273 2250 No No 164 199 2000 No No A A 

Build 272 362 2250 No No 235 255 2000 No No A A 

Footnotes: 
a. Volumes factored up to account for peak hour factor (PHF) and truck percentages and are expressed in vehicles per hour (vph) for downstream mainline section.  
b. Capacity based on methodology found in Chapter 25 of the 2000 Highway Capacity Manual (HCM). For ramps, capacity is referred as “Ramp Junction Capacity at the Merge Influence Area”. 
c. In HCS software, merge junction analyses require a minimum of 2 lanes (capacity 4500). Since the collector-distributor road merging with the on-ramp provides one lane of travel, 4500 was divided in 

half for a capacity of 2250. 
d. Merge influence area includes mainline volumes for rightmost lanes 1 and 2 and on-ramp volumes.  
e. Ramp Junction operations dependent on freeway mainline operations and ramp capacity. 
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TABLE 4 
YEAR 2030 WEAVING OPERATIONS (HCM 2000 METHOD) 

Weaving Sections Model Run: 
Scenario 

Weaving Segment 

Speed a Density b LOS c 

AM PM AM PM AM PM 

W1) Eastbound I-8 between Magnolia 
Avenue On- and Off-Ramps 

No Build 17.72 17.28 33.86 42.13 D F 

Build 17.59 17.13 35.95 45.64 D F 

W2) Westbound I-8 between Magnolia 
Avenue On- and Off-Ramps 

No Build 24.63 23.50 11.47 14.53 A B 

Build 19.43 18.75 18.76 23.57 B B 

Footnotes: 
a. Speed is measured in miles per hour (mph) 
b. Density is measured in passenger cars per mile per lane (pc/mile/lane) 
c. LOS = Level of Service 

 

 

TABLE 5 
YEAR 2030 SIGNALIZED INTERSECTION OPERATIONS 

ILV METHODOLOGY 

Intersection a Model Run Peak Hour ILV b STATUS 

I-8 Eastbound Off-Ramp/ 
Southbound Magnolia Avenu 

No Build 
AM 855 UNDER 

PM 915 UNDER 

Build 
AM 1132 UNDER 

PM 1171 UNDER 

Source: Caltrans 

Footnotes: 

a. Assumed traffic signal in Year 2030. 

b. ILV – Intersection Lane Volume 

 

 
 

STATUS

< 1,200 ILV/HR    UNDER CAPACITY 
> 1,200 but < 1,500 ILV/HR   NEAR CAPACTIY 
> 1,500 ILV/HR    OVER CAPACITY 
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CONCLUSION 

Based on the City of El Cajon and Caltrans significance criteria, a significant traffic 
impact is calculated at the intersection of the I-8 Eastbound Off-Ramp at Magnolia 
Avenue. Therefore, the following mitigation measure is recommended to reduce the 
impact to less than significant: 
 

�ƒ Install a traffic signal at the intersection for the eastbound right-turn movement 
and the southbound through movement. (The northbound movement on 
Magnolia Avenue would remain independent from the signalization of this 
intersection). 

 
Since the location of the I-8 Eastbound Off-Ramp intersection with Magnolia Avenue is 
approximately 300 feet south of the weaving section of vehicles exiting the I-8 
Westbound and entering the I-8 Eastbound loop ramp, a queue analysis of southbound 
Magnolia Avenue at the potential new signalized intersection was calculated. With the 
signalization of this intersection, queuing operations would function adequately and 
intersection delay and level of service operations would improve to less than significant. 
Table 6 shows the analysis results with the recommended signalization. Attachment A 
contains the mitigated intersection analysis worksheets. Figure 4 shows the location of 
the proposed traffic signal. 
 
Implementation of the traffic signal would not be required until a specific amount of 
project-induced trips trigger a significant impact at this intersection. Under the 2030 No 
Build condition during the PM peak hour, the intersection delay is calculated to be 31.0 
seconds/LOS D. With the addition of project traffic, a significant impact would be 
triggered once the intersection degrades to 35.1 seconds/LOS E. Approximately 15% of 
the Specific Plan could be built out before the signal would be needed. 
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SIGNALIZED  

DELAY/LOS THRESHOLDS

Delay LOS 

0.0   �”   10.0 A 
10.1 to  20.0 B 
20.1 to  35.0 C 
35.1 to  55.0 D 
55.1 to  80.0 E 
        �•  80.1 F 

TABLE 6 
YEAR 2030 MITIGATED 

INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak 
Hour 

Year 2030 Build 
(Without Traffic Signal) 

Year 2030 Build With Mitigation 
(With Traffic Signal) 

Delay a LOS b Delay LOS 
50th Percentile 

Queue (ft) c 
95th Percentile 

Queue (ft) d 

SBT = 300’ Storage e 

I-8 EB Off-Ramp at 
Magnolia Avenue Signal 

AM 90.6 F 5.5 A 163’ 254’ 

PM 125.0 F 5.8 A 173’ 272’ 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. 50th percentile queue is defined as the average queue length that has 50% probability of being exceeded. 
d. 95th percentile queue is defined as the queue length that has only a 5% probability of being exceeded. 
e. The critical movement identified at this intersection is the southbound through (SBT) due to its close proximity 

with the Magnolia Avenue/I-8 weaving section. The amount of storage available in the SBT direction is 300 feet 
between the weaving section and the I-8 Eastbound direct off-ramp. 

f. Calculated queue lengths in feet per lane. 

 

 
 
Sincerely, 

Linscott, Law & Greenspan, Engineers 

 
 
John Boarman, P.E.     Cara Leone 
Principal     Transportation Planner II 
 
cc: file 
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ATTACHMENT A 

INTERSTATE 8 EASTBOUND OFF-RAMP/ 
MAGNOLIA AVENUE  

 
INTERSECTION ANALYSIS WORKSHEETS 

 



 



2030 No Build AM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

El Cajon Specific Plan Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 149 0 0 1411 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 162 0 0 1534 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 1534 767 1534
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1534 767 1534
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 53 100
cM capacity (veh/h) 107 345 430

Direction, Lane # EB 1 SB 1 SB 2
Volume Total 162 767 767
Volume Left 0 0 0
Volume Right 162 0 0
cSH 345 1700 1700
Volume to Capacity 0.47 0.45 0.45
Queue Length 95th (ft) 60 0 0
Control Delay (s) 24.3 0.0 0.0
Lane LOS C
Approach Delay (s) 24.3 0.0
Approach LOS C

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15



2030 No Build PM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

El Cajon Specific Plan Synchro 7 -  Report
N:\1841\I-8_Magnolia Analysis\Synchro\2030 NB PM.syn Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 181 0 0 1469 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 197 0 0 1597 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 1597 798 1597
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1597 798 1597
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 40 100
cM capacity (veh/h) 97 329 406

Direction, Lane # EB 1 SB 1 SB 2
Volume Total 197 798 798
Volume Left 0 0 0
Volume Right 197 0 0
cSH 329 1700 1700
Volume to Capacity 0.60 0.47 0.47
Queue Length 95th (ft) 91 0 0
Control Delay (s) 31.0 0.0 0.0
Lane LOS D
Approach Delay (s) 31.0 0.0
Approach LOS D

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15



2030 Build AM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

El Cajon Specific Plan Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 213 0 0 1837 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 232 0 0 1997 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 1997 998 1997
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1997 998 1997
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 4 100
cM capacity (veh/h) 52 242 284

Direction, Lane # EB 1 SB 1 SB 2
Volume Total 232 998 998
Volume Left 0 0 0
Volume Right 232 0 0
cSH 242 1700 1700
Volume to Capacity 0.96 0.59 0.59
Queue Length 95th (ft) 217 0 0
Control Delay (s) 90.6 0.0 0.0
Lane LOS F
Approach Delay (s) 90.6 0.0
Approach LOS F

Intersection Summary
Average Delay 9.4
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15



2030 Build PM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

El Cajon Specific Plan Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 231 0 0 1879 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 251 0 0 2042 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 2042 1021 2042
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2042 1021 2042
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 0 100
cM capacity (veh/h) 49 234 272

Direction, Lane # EB 1 SB 1 SB 2
Volume Total 251 1021 1021
Volume Left 0 0 0
Volume Right 251 0 0
cSH 234 1700 1700
Volume to Capacity 1.07 0.60 0.60
Queue Length 95th (ft) 271 0 0
Control Delay (s) 125.0 0.0 0.0
Lane LOS F
Approach Delay (s) 125.0 0.0
Approach LOS F

Intersection Summary
Average Delay 13.7
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15



2030 Build AM (Mitigation)
1: I-8 EB Off-Ramp & Magnolia Ave 4/25/2011

El Cajon Specific Plan Synchro 7 -  Report
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Lane Group EBR SBT
Lane Group Flow (vph) 232 1997
v/c Ratio 0.14 0.76
Control Delay 0.2 7.3
Queue Delay 0.0 0.0
Total Delay 0.2 7.3
Queue Length 50th (ft) 0 163
Queue Length 95th (ft) 0 254
Internal Link Dist (ft) 300
Turn Bay Length (ft)
Base Capacity (vph) 1525 2625
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.15 0.76

Intersection Summary
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 213 0 0 1837 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0
Lane Util. Factor 1.00 0.95
Frt 0.86 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1611 3539
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1611 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 232 0 0 1997 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 232 0 0 1997 0
Turn Type custom
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 51.6 45.3
Effective Green, g (s) 51.6 45.3
Actuated g/C Ratio 0.84 0.74
Clearance Time (s) 4.5 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1479 2624
v/s Ratio Prot c0.02 c0.56
v/s Ratio Perm 0.13
v/c Ratio 0.16 0.76
Uniform Delay, d1 0.9 4.7
Progression Factor 1.00 1.00
Incremental Delay, d2 0.0 1.3
Delay (s) 0.9 6.0
Level of Service A A
Approach Delay (s) 0.9 0.0 6.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 5.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 61.1 Sum of lost time (s) 9.5
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



2030 Build PM_Mitigation
1: I-8 EB Off-Ramp & Magnolia Ave 4/25/2011

El Cajon Specific Plan Synchro 7 -  Report
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Lane Group EBR SBT
Lane Group Flow (vph) 251 2042
v/c Ratio 0.16 0.78
Control Delay 0.2 7.8
Queue Delay 0.0 0.0
Total Delay 0.2 7.8
Queue Length 50th (ft) 0 173
Queue Length 95th (ft) 0 272
Internal Link Dist (ft) 300
Turn Bay Length (ft)
Base Capacity (vph) 1523 2621
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.16 0.78

Intersection Summary



2030 Build PM_Mitigation
1: I-8 EB Off-Ramp & Magnolia Ave 4/25/2011

El Cajon Specific Plan Synchro 7 -  Report
N:\1841\I-8_Magnolia Analysis\Synchro\2030 B PM_Mitigated.syn Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 231 0 0 1879 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0
Lane Util. Factor 1.00 0.95
Frt 0.86 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1611 3539
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1611 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 251 0 0 2042 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 251 0 0 2042 0
Turn Type custom
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 51.5 45.2
Effective Green, g (s) 51.5 45.2
Actuated g/C Ratio 0.84 0.74
Clearance Time (s) 4.5 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1479 2622
v/s Ratio Prot c0.02 c0.58
v/s Ratio Perm 0.14
v/c Ratio 0.17 0.78
Uniform Delay, d1 0.9 4.8
Progression Factor 1.00 1.00
Incremental Delay, d2 0.1 1.5
Delay (s) 0.9 6.4
Level of Service A A
Approach Delay (s) 0.9 0.0 6.4
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 5.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 61.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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ATTACHMENT B 

INTERSTATE 8 AT MAGNOLIA AVENUE/  
STATE ROUTE 67 INTERCHANGE  

 
MERGE ANALYSIS SHEETS 



 











LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-08-1841 
El Cajon Downtown Specific Plan 

N:\1841\I-8_Magnolia Analysis\Analysis Cover Sheets.doc 

ATTACHMENT C 

INTERSTATE 8 AT MAGNOLIA AVENUE/  
STATE ROUTE 67 INTERCHANGE  

 
DIVERGE ANALYSIS SHEETS 
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ATTACHMENT D 

INTERSTATE 8 AT MAGNOLIA AVENUE/  
STATE ROUTE 67 INTERCHANGE  

 
WEAVING ANALYSIS SHEETS 
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ATTACHMENT E 

INTERSTATE 8 AT MAGNOLIA AVENUE/  
STATE ROUTE 67 INTERCHANGE  

 
INTERSECTION LANE VEHICLE ANALYSIS SHEETS 

 












