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Project Description

The Project includes the potential closure of the eastbound direction ramp for vehicular traffic at
Washington Street and University Avenue. In addition, the concept proposes to restrict vehicular traffic
on the westbound direction at University Avenue and Front Street. The purpose of these changes to
vehicular circulation (diversion) is to achieve the traffic volumes necessary to create a low stress street
to accommodate a Bicycle Boulevard bikeway design along the section of University Avenue between
Ibis Street and Front Street.

This preliminary capacity analysis has been prepared to evaluate the potential effect in vehicular capacity
along Washington Street as a result of traffic diversion from this section of University Avenue. This
analysis used available turn movement data from multiple sources and newly commissioned intersection
counts.

The study area is shown in Figure |. The locations analyzed are listed below.

Intersections

I. Washington Ave and Goldfinch St [3. University Ave and Fourth Ave

2. Washington Ave and Front St [4. University Ave and Fifth Ave

3. Washington Ave and First Ave I5. University Ave and Sixth Ave

4. Woashington Ave and Fourth Ave [6. University Ave and Seventh Ave

5. Washington Ave and Fifth Ave I7. University Ave and Eighth Ave

6. Washington Ave and Eight Ave/SR 163 I8. University Ave and Ninth Ave
Off-Ramp 19. University Ave and Tenth Ave

7. Woashington Ave and Richmond St/ SR 163 20. University Ave and Vermont St
On-Ramp

21. University A d Richmond St
8. Washington Ave and Lincoln Ave AIVErSIEy Ave and Tichmon
22. University Ave and Normal St
23. University Ave and Park Blvd
24. Normal St and Park Blvd

25. Robinson Ave and Park Blvd

9. University Ave and Hawk St
10. University Ave and Goldfinch St
I'l. University Ave and Front Ave

12. University Ave and First Ave

Study Scenarios
The following scenarios were analyzed:

m  Year 2035 without Project
m  Year 2035 with Project

The purpose of this preliminary capacity analysis is to identify any potential issues that may be associated

with the Project once implemented. A complete traffic impact study including existing and future
conditions will be conducted during the preliminary engineering phase of the Project.

K-1



Diversion Analysis Appendix K

Year 2035 Traffic Volumes

The implemented traffic growth to the roadway network within the study area is a function of expected
land development, economic activity, and changes in demographics. Several methods can be used to
estimate this growth. For the purposes of this analysis, Year 2008 and Year 2035 based on the
San Diego Association of Governments computerized travel forecast model (Series 12 Select Zone
Analysis) were used. Using the existing counts volumes and the growth factor calculated by the
interpolation of the two models, future base volumes were developed. Appendix K-A contains the
growth calculation worksheets.

Intersection Analysis Results

Year 2035 peak hour period turning movement traffic volumes for both AM and PM peak hour were
analyzed. Figures 2 and 3 show Year 2035 AM and PM peak hour without project traffic conditions for
intersections respectively. Appendix K-B contains the traffic analysis methodologies and concepts used
in this analysis.

The 2035 baseline analysis assumes no roadway network changes. Table | summarizes the results of the
intersection analysis. As shown on Table I, all intersections in the study area operate at a level of
service (LOS) D or above except for the following intersections:

University Ave and 6th Ave — LOS E (AM peak hour)

Washington St and 8t Ave/SR 163 Off-Ramp — LOS F (PM peak hour)
University Ave and Front St — LOS F (PM peak hour)

University Ave and Sixth Ave — LOS E (PM peak hour)

Appendix K-C contains the intersection analysis worksheets for the 2035 peak hour without project.
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Figure | — Study Area
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Figure 2 — Year 2035 AM Peak without Project Traffic Conditions
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Figure 3 — Year 2035 PM Peak without Project Traffic Conditions
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Table | — Year 2035 Peak Hour without Project

Appendix K

I. Washington Ave & Goldfinch St
2. Washington Ave & Front St

3. Washington Ave & First Ave

4. Washington Ave & Fourth Ave

5. Washington Ave & Fifth Ave

6. Washington Ave & Eight Ave/SR-163 Off Ramp

7. Washington Ave & Richmond St/SR-163 On Ramp

8. Washington Ave & Lincoln Ave

9. University Ave & Hawk St

10.
I,
12.
13.
14.
I5.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

University Ave & Goldfinch St
University Ave & Front Ave
University Ave & First Ave
University Ave & Fourth Ave
University Ave & Fifth Ave
University Ave & Sixth Ave
University Ave & Seventh Ave
University Ave & Eighth Ave
University Ave & Ninth Ave
University Ave & Tenth Ave
University Ave & Vermont St
University Ave & Richmond St
University Ave & Normal St
University Ave & Park Blvd
Normal St & Park Blvd
Robinson Ave & Park Blvd

35.8
1.5
26.3
25.0
13.7
42.1
19.8
51.3
18.6
10.9
27.9
19.8
21.3
20.9
56.4
4.1
12.2
8.0
19.3
12.0
19.5
7.2
235
23.2
7.1

D
B
C
C
B
D
B
D
C
B
D
C
C
C
E
A
C
B
C
B
C
A
D
C
A

35.9
15.9
33.8
37.0
20.1
317.2
15.2
48.2
22.9
18.0
53.1
28.2
243
283
69.1
8.6
24.7
1.9
20.2
17.8
233
9.7
41.6
32.0
8.6
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Year 2035 with Project Conditions

Year 2035 with project traffic volumes were developed by reassigning the Year 2035 base volumes
discussed previously for both eastbound and westbound traffic from University Avenue onto
Washington Street and adjacent streets. Changes were assessed by comparing the Year 2035 without
Project conditions against the Year 2035 with the addition of the project traffic. Below is the list of
assumptions made for the Diversion Analysis under Year 2035 with Project conditions (diversion from
University Avenue to Washington Street).

B A5 percent reduction was applied to diverted trips due to mode conversion from vehicle to bicycle
as a result of the Project

m 50 bicycles on both eastbound and westbound direction on University Avenue

During the AM Peak hour

m 225 trips were diverted in the eastbound direction

m 390 trips were diverted in the westbound direction

During the PM Peak hour

m 500 trips were diverted in the eastbound direction

m 550 trips were diverted in the westbound direction
A summary of the results is presented below.

Intersection Analysis Results

The Year 2035 with project peak hour period turning movement traffic volumes for both AM and PM
peak hour are summarized in Figures 4 and 5 respectively. Table 2 summarizes the results of the
intersection analysis. All intersections in the study area are calculated to operate at LOS D or above
except for the following:

m  University Ave and 6th Ave (LOS E ) during both AM peak and PM peak hour

B Washington St and 8t Ave/SR 163 Off-Ramp (LOS E) during the AM peak hour and (LOS F) PM
peak hour

B Washington St and Lincoln Ave (LOS E) during the AM peak hour and (LOS E) during the PM peak
hour

m  Normal St and Park Blvd (LOS F) during the PM peak hour

Appendix K-D includes Year 2035 with project peak hour intersection analysis worksheets.
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Figure 3 — Year 2035 AM Peak with Project Traffic Conditions
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Figure 3 — Year 2035 PM Peak with Project Traffic Conditions
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Table 2 — Year 2035 Peak Hour with Project

Appendix K

AM Peak Hour

V0N A W N

10
|

12.

13

14.
15.
16.

. Washington Ave & Goldfinch St

Woashington Ave & Front St

Washington Ave & First Ave

Washington Ave & Fourth Ave

Woashington Ave & Fifth Ave

Woashington Ave & Eight Ave/SR-163 Off Ramp
Washington Ave & Richmond St/SR-163 On Ramp
Woashington Ave & Lincoln

University Ave & Hawk St

. University Ave & Goldfinch St

. University Ave & Front Ave

University Ave & First Ave

. University Ave & Fourth Ave

University Ave & Fifth Ave *

University Ave & Sixth Ave *

University Ave & Seventh Ave

17. University Ave & Eighth Ave

18.
19.
20.

21

22.
23.
24.
25.

University Ave & Ninth Ave
University Ave & Tenth Ave
University Ave & Vermont St
. University Ave & Richmond St
University Ave & Normal St
University Ave & Park Blvd
Normal St & Park Blvd
Robinson Ave & Park Blvd

PM Peak Hour
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12.
13.
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Washington Ave & Front St

Woashington Ave & First Ave

Washington Ave & Fourth Ave

Washington Ave & Fifth Ave

Washington Ave & Eight Ave/SR-163 Off Ramp
Washington Ave & Richmond St/SR-163 On Ramp
Washington Ave & Lincoln Ave

. University Ave & Hawk St

. University Ave & Goldfinch St
. University Ave & Front Ave
University Ave & First Ave
University Ave & Fourth Ave
University Ave & Fifth Ave
University Ave & Sixth Ave
University Ave & Seventh Ave
University Ave & Eighth Ave
University Ave & Ninth Ave
University Ave & Tenth Ave
University Ave & Vermont St
University Ave & Richmond St
University Ave & Normal St
University Ave & Park Blvd
Normal St & Park Blvd
Robinson Ave & Park Blvd

35.8
1.5
26.3
25.0
13.7
42.1
19.8
51.3
18.6
10.9
27.9
19.8
21.3
20.9
56.4
4.1
12.2
8.0
19.3
12.0
19.5
7.2
235
23.2
7.1

35.9
15.9
33.8
37.0
20.1
317.2
15.2
48.2
22.9
18.0
53.1
28.2
24.3
28.3
69.1
8.6
24.7
1.9
20.2
17.8
23.3
9.7
41.6
32.0
8.6
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9.3
9.3
1.0
15.8
25.3
23.4
68.2
4.8
12.2
10.1
16.9
13.8
16.5
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1.8
0.7
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0.4
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-0.1
-2.7
18.0
7.3
5.9
25.6
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Appendix K-A: Growth Calculation Sheet

Table | = Growth Calculation Sheet

Year Year Ad;.
Roadway Segment 2008 2035 Growth | Growth
University Avenue
west of Goldfinch 9600 11400 1.2
east of Goldfinch 14900 17100 .1
Ist - 3rd 12000 15000 1.3
3rd - 4th 13100 16200 1.2
4th - 5th 18700 24000 1.3
5th - 6th 23400 31400 1.3
Subtotal 91700 115100 1.26 1.26
6th - 7th 28000 29400 .1
7th - 8th 28000 29400 .1
8th - 9th 25400 28700 .1
9th - 10th 25800 29000 .1
Subtotal 107200 116500 1.09 1.09
10th - Vermont 30700 33100 .1
Vermont - Richmond 25600 24700 1.0
Richmond - Normal 21600 17000 0.8
Normal - Centre 19900 14900 0.7
Centre - Park 21600 16200 0.8
Subtotal 119400 105900 0.89 1.05
Park Boulevard
University - Essex 16000 18400 1.2
Essex - Robinson 14700 16700 I.1
Robinson - Pennsylvania 17000 18800 I.1
Brookes - Myrtle 12800 15000 1.2
Upas - Morley Field 13200 16200 1.2
Morley Field - Zoo 15100 18100 1.2
Subtotal 88800 103200 1.16 1.16
Washington Street
University - Hawk 22500 25700 .1
Hawk-Goldfinch 26900 30600 .1
Goldfinch-Dove 25700 29300 .1
Dove-Albatross 26200 29800 .1
Albatross-Front 26000 28700 .1
Front-Ist 26500 29200 .1
Ist - 3rd 31300 31600 1.0
3rd - 4th 32300 32800 1.0
4th - 5th 37700 37800 1.0
5th - 6th 33500 42500 1.3
6th - 7th 39400 42500 .1
7th - 8th 39400 42500 .1
8th - 9th 40900 43800 .1




Diversion Analysis

Appendix K-A
Year Year Ad;j.
Roadway Segment 2008 2035 Growth | Growth
University Avenue
9th-Vermont 34200 37900 .1
Vermont - Richmond 41500 44400 .1
Subtotal 484000 529100 1.09 1.09
Goldfinch St
North of Washington 12200 12900 .1
Washington-University 5600 6800 1.2
South of University 8700 9500 .1
Subtotal 26500 29200 1.10 1.10
Albatross
North of Washington 4300 5700 1.3
Washington-University 2800 3800 1.4
Subtotal 7100 9500 1.34 1.34
Front
North of Washington 6200 7700 1.2
South of Washington 2900 3700 1.3
Subtotal 9100 11400 1.25 1.25
Year Year Adj.
Roadway Segment 2008 2035 Growth | Growth
Ist
North of Washington 5400 7700 |.4
Washington-University 6000 7400 1.2
South of University 10400 13500 1.3
Subtotal 21800 28600 1.31 1.31
4th
North of Washington 12400 12400 1.0
Washington-University 10400 12100 1.2
South of University 12000 13100 .1
Subtotal 34800 37600 1.08 1.08
5th
Washington-University 11600 12600 .1
South of University 10100 13700 1.4
Subtotal 21700 26300 1.21 1.21
6th
North of Washington 36000 43400 1.2
Washington-University 36000 43400 1.2
South of University 27600 31200 .1
Subtotal 99600 118000 1.18 1.18
9th
Washington-University 10500 11400 .1
Subtotal 10500 11400 1.09 1.09
SR 163 Ramp/8th
Off-Ramp 13000 14900 .1
Subtotal 13000 14900 1.15 1.15
Vermont
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Diversion Analysis
Year Year Ad;j.
Roadway Segment 2008 2035 Growth | Growth
University Avenue
North of University 6600 8200 1.2
Subtotal 6600 8200 1.24 1.24
Richmond
South of Washington 11500 10100 0.9
North of University 11600 6900 0.6
South of University 8100 9500 1.2
Subtotal 31200 26500 0.85 0.85
Lincoln
North of Washington 4100 4300 1.0
South of Washington 8400 11100 1.3
Subtotal 12500 15400 1.23 1.23
Normal
North of University 3800 3900 1.0
South of Park 23600 28100 1.2
Subtotal 27400 32000 1.17 1.17
El Cajon
East of Park 21300 23600 .1
Subtotal 21300 23600 1.11 1.11
Robinson
West of Park 9300 10900 1.2
East of Park 4600 4900 .1
Subtotal 13900 15800 1.14 1.14
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Appendix K-B: Traffic Analysis Methodology

A brief overview of traffic analysis methodologies and concepts used in this analysis is presented in this
section. Street system operating conditions are typically described in terms of “level of service.” LOS is
a report-card scale used to indicate the traffic flow on roadway segments and at intersections.
LOS ranges from LOS A (free flow, little congestion) to LOS F (forced flow, extreme congestion).

Intersection Capacity

The analysis of peak hour intersection performance was conducted using the Synchro analysis software
program, which uses methodologies defined in the 2000 Highway Capacity Manual (HCM) to calculate
results. LOS for intersections is determined by control delay. Control delay is defined as the total
elapsed time from when a vehicle stops at the end of a queue to the time the vehicle departs from the
stop line. The total elapsed time includes the time required for the vehicle to travel from the last-in-
queue position to the first-in-queue position; including deceleration of vehicles from free-flow speed to
the speed of vehicles in the queue The HCM LOS for the range of delay by seconds for unsignalized and
signalized intersections is described in Table I.

Table |
Unsignalized and Signalized Intersection Level of Service (HCM 2000)
Unsignalized Signalized
Level of Service
Average Control Delay (seconds/vehicle) | Average Control Delay (seconds/vehicle)

A 0-10 0-10

B > [0-15 > 10-20

C > 15.25 > 20-35

D > 25-35 > 35-55

E > 35-50 > 55-80

F >50 > 80

Source: Highway Capacity Manual 2000.

Signalized Intersections

The HCM analysis methodology for evaluating signalized intersections is based on the “operational
analysis” procedure. This technique uses 1,900 passenger cars per hour of green per lane as the
maximum saturation flow of a single lane at an intersection. This saturation flow rate is adjusted to
account for lane width, on-street parking, conflicting pedestrian flow, traffic composition, (e.g., the
percentage of vehicles that are trucks), and shared lane movements (e.g., through and right-turn
movements from the same lane). Average control delay is calculated by taking a volume-weighted
average of all the delays for all vehicles entering the intersection.

Level of Service Definitions

The concept of LOS is defined as a qualitative measure describing operational conditions within a traffic
stream, and the motorists' and/or passengers' perception of operations. A LOS definition generally
describes these conditions in terms of such factors as speed, travel time, freedom to maneuver,
comfort, convenience, and safety. Levels of service for freeway segments can generally be categorized as
shown in the table above.
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Appendix K-C: Peak Hour Intersection Analysis
Worksheets - 2035 Conditions
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Appendix K-D: Peak Hour Intersection Analysis
Worksheets - 2035 with Project Conditions
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