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In relation to the traffic sidy our firm prepared for the EI Cajon Downtown Specifi  Pasadena

Plan (ECDSP), Linscott, Law & Greenspamgiiheers (LLG), has been requested t Costa Mesa
conduct an unsignalized intersection and rangwge/diverge/weaving analysis at th¢ SanDiego

Interstate 8/Magnolia Avenue interchandde following is included in this letter '@Vesas

report:

f Study Area

f Traffic Volume Forecast
f Analysis Results

f Conclusion

STUDYAREA
The following locations were analyzed:

Intersections
f 1-8 Eastbound Off-Ramp at Southbound Magnolia Avenue

Weave Locations

f Eastbound I-8 between Magnolia &we and On- and Off-Ramps
f Westbound I-8 between Magnolia &we and On- and Off-Ramps

Merge/Diverge Locations

f Northbound Magnolia Avenue On-Ramp to I-8 Eastbound Collector-
Distributor Road (Merge)

f 1-8 Eastbound Collector-Distributo©Off-Ramp to Southbound Magnolia
Avenue (Diverge)

Figure 1 displays the study sections.
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FUTURHRAFFIQ/OLUME$ORECAST

The most recent ADT and peak houmpa volumes were obtained from 2009
CALTRANS data. In order to forecastedr 2030 peak hour volumes for the study
area sections, K-factors (see below for nigbn) were derived by dividing the ADT

by the peak hour volumes. Thiactor was then applied to thveear 2030No Build
andBuild ADT’s from SANDAG models prepared for the ECSDP in order to forecast
the peak hour volumes undbese scenarios.

K-factor: The percentage of the ADm both directions duringhe peak hour. Values
are derived by dividing the measutee-way peak hour volume by the ADT.

Figures 2and3 show the future peak hour traffic volumes for the freeway study area
locations.

The illustrations below show the AMnd PM peak hour intersection turning
movement volumes forecasted at tf& Eastbound Off-Ramp/Southbound Magnolia
Avenue intersection.

ANALYSIRESULTS

Intersection Operations

Year 2030 No Build — Table §hows that in th&ear 2030 No Buildthe intersection
of 1-8 Eastbound Off-Ramp at Southbound Md@gnévenue is calcated to operate
at LOS C during the AM peak houn@ LOS D during the PM peak hour.

Year 2030 Build -Table 1shows that in th&ear 2030 Buildthe intersection of 1-8
Eastbound Off-Ramp at Southbound MagnoliaeAwe is calculated to operate at
LOS F during the AM and PM peak hours.

Attachment Acontains the intersection analysis worksheets.
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Merge Section Operations

Year 2030 No Build — Table 8hows that in thé&/ear 2030 No Buildthe merge
operations at the Northbound Magnollvenue On-Ramp to [-8 Eastbound
Collector-Distributor are calculated to operat LOS B during the AM and PM peak
hours.

Year 2030 Build Table 2shows that in th&ear 2030 Buildthe merge operations at
the Northbound Magnolia Avenue On-Rampl4® Eastbound Collector-Distributor
are calculated to continue to operaté@S B during the AM and PM peak hours.

Attachment Bcontains the merge analysis worksheets.

Diverge Section Operations

Year 2030 No Build — Table 3hows that in thé&’ear 2030 No Buildthe diverge
operations at the 1-8 Eastbound ColledDastributor Off-Ramp to Southbound
Magnolia Avenue are calculated to operatd.OS A during the AM and PM peak
hours.

Year 2030 No Build —Table 3 shows that in therear 2030 Buildthe diverge
operations at the 1-8 Eastbound Collediustributor Off-Ramp to Southbound
Magnolia Avenue are calculated to contirtaeoperate at LOS A during the AM and
PM peak hours.

Attachment Ccontains the diverge analysis worksheets.

Weaving Section Operations

Year 2030 No Build — Table 4hows theYear 2030 No Builctollector-distributor
weaving operations based on the HCM 20@&wng method. Both weaving sections
W; and W are calculated to operate efficignduring the AM and PM peak hours
with the exception of the VY Eastbound I-8 section betn the Magnolia Avenue
On- and Off-Ramps which isalculated to operate &0S F during the PM peak
hour.

Year 2030 Build —Table 4shows theYear 2030 Builccollector-distributor weaving
operations based on the HCM 2000 wegvnethod. Both weaving sections \Ahd
W, are calculated to operate efficiently ihgr the AM and PM peak hours with the
exception of the W Eastbound I-8 section betwe#re Magnolia Avenue On- and
Off-Ramps which is calculated to continoperate at LOS F during the PM peak
hour.

Attachment Dcontains the weaving analysis worksheets.
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Intersection Lane Vele (ILV) Operations

Year 2030 No Build — Table Shows therear 2030 No BuildLV operations based
on the Caltrans Highway Design ManuldDM), Chapter 400, Topic 406 method. As
shown inTable 5 the studyintersection is calculated taperate “under capacity” for

both the AM and PM peak hours.

Year 2030 Build —Table 5shows theYear 2030 BuildLV operations based on the
Caltrans Highway Design Manual (HDMChapter 400, Topic 406 method. As
shown inTable 5 the studyintersection is calculated twontinue to operate “under
capacity” for both the AM and PM peak hours.

Appendix Econtains the ILV analysis worksheets.

TABLEL
YEAR203(UNTERSECTIADPERATIONS
Year 2030 Year 2030
Intersection Control | Peak No Build Build
Type Hour 5
Delay® | LOS Delay | LOS
. AM 24.3 C 90.6 F
I-8 EB Off-Ramp/Magnolia Avenue (Southbound)| OWSC PM 310 D 125.0 F
Footnotes:
a. Average delay expressed in seconds per vehicle. UNSIGNALIZED
b. Level of Service. DELAY/LOS THRESHOLDS
General Notes:
OWSC = One-Way Stop Controlled intersection. E)e:llgy:) L(:S
10.1to .15.0 B
15.1t0 25.0 C
25.1t0 35.0 D
35.1to 50.0 E
* 50.1 F
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TABLE2
YEAR203(RAMPMERGEOPERATIONS
) Downstream Mainline Facility Merge Influence Area Ramp Junction
. Model Run: q e
Ramp Merge Location Scenario Volume @ Capacity b LOS F? Volume Capacity® LOS F? LOS
AM | PM PaCy ™ ™AM [ PM | AM | PM PaCY" "AM [ PM |AM __[PM
M1) Northbound Magnolia Avenue On-Ramp No Build 1330 1617 2250 No No 1330 1617 4600 Np No B H
(direct) to 1-8 Eastbound Collector-
Distributor Build 1408 | 1679 2250 No No| 1408 1679 4600 Np No B B
Footnotes:

a. Volumes factored up to account for peak hour factor (PHF) aoll frercentages and are expréssevehicles per hour (vph)fadownstream mainline section.
b.  Capacity based on methodology found in Chapter 25 &2@B8 Highway Capacity Manual (HCMjor ramps, capacity is referred as “Rampclion Capacity at the Merge Influence Area”.

c. In HCS software, merge junction analyses require a minimurarfes (capacity 4500). Since the collector-distributor roadingewith the on-ramp provides onenéaof travel, 4500 was divided in
half for a capacity of 2250.

d. Merge influence area includes mainline volumesightmost lanes 1 and 2 and on-ramp volumes.
e. Ramp Junction operations dependent on fesemainline operations and ramp capacity.

TABLE3
YEAR203(RAMPDIVERGEOPERATIONS
Downstream Mainline Facility Off-Ramp Ramp
Ramp Diverge Location Model Run: Vol a LOS E? Vol c LOS E? Juncti(c)jn
Scenario olume Capacity : olume Capacity ° : LOS

AM PM AM PM AM PM AM PM AM PM

i 224 273 2250 No No 164 199 2000 Ng NQ A A
D,) I-8 Eastbound Collector-Distributor Off- No Build

Ramp to Southbound Magnolia Avende o L, 272 | 362 2250 No| No| 235 255 2000 Ng NG A A

Footnotes:
a. Volumes factored up to account for peak hour factor (PHF) anll frercentages and are exprédssevehicles per hour (vph) faownstream mainline section.
b. Capacity based on methodology found in Chapter 25 ¢t@B6 Highway Capacity Manual (HCMgFor ramps, capacity is referred as “Rampclion Capacity at the Merge Influence Area”.

c. In HCS software, merge junction analyses require a minimuriarfes (capacity 4500). Since the collector-distributor roadingewith the on-ramp provides onenéaof travel, 4500 was divided in
half for a capacity of 2250.

d. Merge influence area includes mainline volumesightmost lanes 1 and 2 and on-ramp volumes.
e. Ramp Junction operations dependent on fesemainline operations and ramp capacity.
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TABLE4
YEAR2030MEAVINGOPERATIONEHCMVROOGVETHOD

Weaving Segment

Weaving Sections Model Rgn: Speed® Density” LOS®
Scenario
AM PM AM PM AM PM
) No Build 17.72 17.28| 33.86 42.13 D F
W;) Eastbound I-8 between Magnolia
Avenue On- and Off-Ramps
Build 17.59 17.13| 35.95 45.64 D F
] No Build 24.63 23.50 11.47 14.53 A
W,) Westbound I-8 between Magnolig
Avenue On- and Off-Ramps
Build 19.43 18.75 18.76 23.57 B
Footnotes:
a. Speed is measured in miles per hour (mph)
b.  Density is measured in passengesqzer mile per lane (pc/mile/lane)
c. LOS = Level of Service
TABLES
YEAR203(SIGNALIZEINTERSECTIGDPERATIONS
ILVMETHODOLOGY
Intersection ® Model Run Peak Hour ILV ° STATUS
AM 855 UNDER
No Build
[-8 Eastbound Off-Ramp/ PM 915 UNDER
Southbound Magnolia Avenu AM 1132 UNDER
Build
PM 1171 UNDER
iource Caltrans STTUS
ootnotes L . <1,200 ILV/IHR UNDER CAPACITY
a. Assumed traffic signal in Year 2030. > 1,200 but <1,500 ILV/HR NEAR CAPACTIY
b. ILV — Intersection Lane Volume > 1,500 ILV/HR OVER CAPACITY
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CONCLUSION

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

f Install a traffic signal at the intersem for the eastboundght-turn movement
and the southbound thrgh movement. (The nibbound movement on
Magnolia Avenue would remain indepent from the signalization of this
intersection).

Since the location of the 4Bastbound Off-Rammtersection with Mgnolia Avenue is
approximately 300 feet south of the weavingedion of vehiclesexiting the 1-8
Westbound and enterirtge 1-8 Eastbound loop ramp,gaeue analysis of southbound
Magnolia Avenue at the potential new siliped intersection was calculated. With the
signalization of this inteection, queuing operations would function adequately and
intersection delay andvel of service operations would jprove to less thasignificant.
Table 6shows the analysis results witle recommended signalizatiokitachment A
contains the mitigated interstion analysis worksheetsigure 4 shows the location of
the proposed traffic signal.

Implementation of the traffic signal woultbt be required until a specific amount of
project-induced trips trigger a signifidampact at this itersection. Under th2030 No
Build condition during the PM peak hour, the nsttion delay is caltated to be 31.0
seconds/LOS D. With the aitidn of project traffic, a gnificant impat would be
triggered once the intersection degrade33td seconds/LOS E. Approximately 15% of
the Specific Plan could dauilt out before the gnal would be needed.
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TABLEG
YEAR203OMTIGATED
INTERSECTICBPERATIONS
Year 2030 Build Year 2030 Build With Mitigation
(Without Traffic Signal) (With Traffic Signal)
Intersection C.? ntrgl 533& 50" Percentile | 95" Percentile
P Delay® | LOS® | Delay | LOS | Queue (fty Queue (f)
SBT = 300’ Storagé
I-8 EB Off-Ramp at . AM 90.6 F 55 A 163’ 254
: Signal : ,
Magnolia Avenue PM 125.0 = 5.8 A 173 272
Footnotes:
a. Average delay expressed in seconds per vehicle. SIGNALIZED
b.  Level of Service. o N , DELAY/LOS THRESHOLDS
c.  50th percentile queue is defined as the average deegth that has 50% @ability of being exceeded.
d. 95th percentile queue is defined as the queuelehgt has only a 5% probability of being exceeded. Delay LOS
e. The critical movement identified at this intersectiothis southbound through (SBT) due to its close proximity 0.0 ” 10.0 A
with the Magnolia Avenue/I-8 weaving section. Theoamt of storage available in the SBT directioB0§€ feet 10.1to 20.0 B
between the weaving section and the I-8 Eastbound direct off-ramp. 20.1to 35.0 c
f.  Calculated queue lengths in feet per lane. 35.1t0 55.0 D
55.1to 80.0 E
+ 80.1 F

Sincerely,
Linscott, Law & Greenspan, Engineers

John Boarman, P.E. Cara Leone
Principal Transportation Planner Il
cc: file
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2030 No Build AM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

Lane Configurations

Volume (veh/h) 0 149 0 0 1411 0
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 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) 35 3.3 2.2

pO queue free % 100 53 100

cM capacity (veh/h) 107 345 430

Direction, Lane#  EB1 sB1 s82
Volume Total 162 767 767

Volume Left 0 0 0

Volume Right 162 0 0

cSH 345 1700 1700

Volume to Capacity 0.47 0.45 045

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 Su00@2?y 0000000000000
Average Delay 2.3

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

El Cajon Specific Plan Synchro 7 - Report
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2030 No Build PM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

Lane Configurations

Volume (veh/h) 0 181 0 0 1469 0
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 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) 35 3.3 2.2

pO queue free % 100 40 100

cM capacity (veh/h) 97 329 406

Direction, Lane# EB1 sB1 s82
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 Su400Q2py 0000000000000
Average Delay 3.4

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15

El Cajon Specific Plan Synchro 7 - Report
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2030 Build AM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

Lane Configurations

Volume (veh/h) 0 213 0 0 1837 0
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 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) 35 3.3 2.2

pO queue free % 100 4 100

cM capacity (veh/h) 52 242 284

Direction, Lane#  EB1 sB1 s82
Volume Total 232 998 998

Volume Left 0 0 0

Volume Right 232 0 0

cSH 242 1700 1700

Volume to Capacity 096 059 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 Su00Q2py 0000000000000
Average Delay 9.4

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

El Cajon Specific Plan Synchro 7 - Report
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2030 Build PM
1: I-8 EB Off-Ramp & Magnolia Ave 4/21/2011

Lane Configurations

Volume (veh/h) 0 231 0 0 1879 0
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 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) 35 3.3 2.2

pO queue free % 100 0 100

cM capacity (veh/h) 49 234 272

Direction, Lane# EB1 sB1 s82
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 S92y 0000000000000
Average Delay 13.7

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

El Cajon Specific Plan Synchro 7 - Report
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2030 Build AM (Mitigation)
1: 1-8 EB Off-Ramp & Magnolia Ave

4/25/2011

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

El Cajon Specific Plan
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2030 Build AM (Mitigation)
1: 1-8 EB Off-Ramp & Magnolia Ave

4/25/2011

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 092 092 092 092 092 092

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 46

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 S40®GGQY 0000
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

El Cajon Specific Plan

Synchro 7 - Report
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2030 Build PM_Mitigation
1: 1-8 EB Off-Ramp & Magnolia Ave

4/25/2011

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

El Cajon Specific Plan
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2030 Build PM_Mitigation
1: 1-8 EB Off-Ramp & Magnolia Ave

4/25/2011

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 092 092 092 092 092 092

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 46

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 15

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 S40®OGQY 00000
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

El Cajon Specific Plan

Synchro 7 - Report
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