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KITTELSON & ASSOCIATES, INC. 38797

TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 87206 i §03.228.5230 & 503.273.8169

Date: June 24, 2009 Project #: 9557.0
To: Elizabeth Mahon, Portland Bureau of Transportation (PBOT)

From: Mike Coleman

Ce: Julia Kuhn

Project: Division Street: SE 11t Avenue to SE 26t Aven e
Subject:  Traffic Analysis: Two Lanes versus One Lane in Eacl Direction

The purpose of this technical memorandum is to provide a transportation assessrﬁént related to
the urban design of SE Division Street between SE 11t Avenue and SE 26® Avenue. This review
focuses on the feasibility of removing the pro-time lanes and modifying the cross-section of SE
Division Street within the study area. The memorandum documents the City’s design and
operational guidelines, observations recorded during recent site visits, and forecast operations
at the six study intersections under three analy enarios (i.e., two lanes in each direction, one
e lane in each direction with

* SE 11th Avenue & SE Division Street,

* SE 12th Avenue & SE Division Street,

. sEi?‘thVAVenue & SE Division Street,

‘9:“57’: SE 20th Ave’ri‘i:lé/Ladd Street & SE Division Street,
. OSE 21st Avenue & SE Division Street,

. SE 26th Avenue & SE D1V1310n Street,

} 7 Corners

DESIGN AND OPERATIONS GUIDELINES

The following mformatlon was provided by PBOT Traffic Engineering staff for the purpose of
guiding roadway design alternatives for the SE Division Streetscape Project.

Geometric Design

A design speed of 30 miles per hour (mph) is appropriate along SE Division Street. The posted
speed is 25 mph. In the Hosford Abernathy school zone, the speed limit is reduced to 20 mph
when children are present. The 85th-percentile speed at SE 20th Avenue/21st Avenue/Ladd
Street & SE Division Street (Seven corners) is between 26-31 mph.

H:\PROJFILE\9557PDX\STREETSCAPE CAC\REPORT\9557 MEMO 070709.D0C
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For the alternatives in which the existing four travel lanes are maintained, 9-foot lanes are
acceptable. Otherwise, minimum lane widths should be 10 feet. It is not acceptable to narrow
existing sidewalk widths to provide a wider roadway cross-section.

Existing Traffic Signals

All of the signalized intersections along SE Division Street between 11* and 39% Avenues are
equipped with 170 controllers.  Signal operations improvements must acknowledge the
opportunities and limitations associated with 170 controllers . _f;[ o

Where traffic conditions allow, minimum green times should be equal to or greater than the
time needed to accommodate the associated pedestrian crossmg time. Use of pedestrian
actuation equipment (push buttons) would be an ceptable alternative at locations where
capacity limitations warrant using the gree e to accommodate trafflc demand when
pedestrians are not present. '

are the level of service (LOS) and
level of services at a signalized
95 can see no more than a 10

The City’s measures of effectiveness for vehicular t
volume-to-capacity (v/c) ratio. The lowest acceptab
intersection is LOS D. Intersections w1th a v/c greater th
second increase in delay.

Transit

stops be located and de31 ,e
area. ‘ :

SIkaE VISITS AND :‘FIN DIN

Site visits were conducted in ]une 2009 during both the a.m. and p.m. peak periods in order to
gain a better understandmg of the operations at the following three intersections:

e SE12th Avenue & SE Division Street

e SE20th Avenue/21st Avenue/Ladd Street & SE Division Street

e SE 26th Avenue & SE Division Street

These intersections were selected because previous analysis indicated that they were the most
likely to require two lanes in each direction on SE Division Street in order to perform
acceptably.

This field visit allowed for validation of the traffic analysis results. It also provided an
important starting point for assessing alternative geometric improvements.

Kittelson & Associates, Inc. Portland, Oregon
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Specific attention was given to:

e various transportation modes and how they interacted,

¢ lane utilization,

e number of vehicles that could pass through the intersection during a given green phase,
e how often the green phase failed to serve the traffic demand, and

» vehicular queue lengths.

The general conclusions reached for each intersection are (discussed below. The specific
observations made at each location are included in Appendzx A “

SE 12th Avenue & SE Division Street

Based on field observations and intersection operatlons the two  existing westbound lanes that
approach SE 12% Avenue and continue through the 11" Avenue intersection need to be
maintained to meet the city’s guidelines. Weekday a.m. peak period volumes could likely not be
served with a single westbound lane as this would result in 31gn1f1cant impacts to traffic
circulation, traffic delay, and vehicle queumgf

configuration.

We also do not recommend reducing SE Division Street’s eastbound approach to a single lane
given the mtersectlon’s complexity and the space required to make the different movements
that this approach serves. The interaction between the unsignalized intersection of Division
Street & 20th Avenue (south leg) and the signalized intersection of Division Street & Ladd
Street/20th Avenue (north leg) generates an especially complicated condition during the mid-
week weekday p.m. peak period. The queue formed at the Ladd Street intersection spills back
to the west and beyond the 20t Avenue intersection.

Kittelson & Associates, Inc. Portland, Oregon
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SE 26th Avenue & SE Division Street

The field observations indicate that traffic can operate acceptably with a single-lane
configuration for both the westbound and eastbound directions. However, alternatives for
accommodating westbound left-turns and eastbound right-turns and reallocating green time to
better serve users of the northbound approach should be explored. -

TRAFFIC ANALYSIS

The performance of each signalized intersection in.the corridor was analyzed using the
procedures outlined in the 2000 Highway Capacity Manual (1), publisﬁédf by the Transportation
Research Board. Appendix B includes a descrzptzon of level of service, the criteria by which it is
determined, and how level of service is measured. The intersection performance analysm provided a
way to systematically evaluate and compare the effects of the following three scenarios:

e Existing characteristics - two 1
existing signal timing;

s in each diréCjtion on Division Street and under

e Characteristics proposed by urbéﬁ,‘rdeélgn,

m - one lane in each direction on Division
Street and under existing traffic signal ’nmmg, e ‘

e Optimized
under new
conditions.

The results are summarize
Appendices C, D, and E.

g subsections. The Synchro reports are included in

The Synchro analysis utilized vehicle turning movement counts that were collected in
December 2008 and reflect the number of vehicles that passed through a given intersection
during the counting period. Where intersection traffic demand exceeds intersection capacity,
traffic counts will only re‘ﬂé‘ct intersection capacity. Excess demand is best documented by field
observations that confirm whether vehicles are passing through the intersection without having
to wait for multiple signal cycles. Traffic volumes vary from day to day and season to season,
but the count results are a dependable basis for comparing the relative performance of
alternative intersection control strategies.

For the Proposed and Optimized Proposed scenarios, changes in volume-to-capacity ratio were
assessed and the remaining capacity (e.g., “reserve capacity”) was also determined. The results
are summarized in the following subsections.

Kittelson & Associates, Inc. Portland, Oregon
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Existing Characteristics (Two Lanes in Each Direction)

Tables 1 and 2 summarize the delay and level of service results from the Synchro analysis for
the existing weekday a.m. and p.m. peak hours respectively.

Table 1 Delay/LOS for Weekday a.m. Peak Hour (with Existing Lanes and Signal
Timing) F
Delay/LOS Under E‘xisting Characteristics
Intersection with SE Division St S
EB SB ov
SE 11* Ave 23.9 - 21.4 18.8
Cc . C B
SE 12" Ave 8.3 x 15.8
A B
SE 17" Ave 2.0 X 7.4
A : A
SE Ladd Ave/SE 20" Ave 17.4. 22.9 12.0
B C B
SE 21 Ave 0.9 X 38.6
A D
SE 26™ Ave 21.8 11.3
B B

EB: Eastbound Approac
WB: Westbound Approa
NB: Northbound Approach
SB: Southbound Approach
OV: Overall Intersection

X: Movement does not exist

Table 2 Delay/LOS
~ Timing)

: . ; Delay/LOS Under Existing Characteristics
Intersection with SE Division St -
L ~ EB wB NB SB ov
SE 1™ Ave | 212 14.3 N 28.2 23.8
- C B C C
SE 12t Ave L v 9.2 7.8 19.4 X 13.6
~ A A B B
SE 17t Ave ' 1.4 1.4 30.8 X 2.9
A A D A
SE Ladd Ave/SE 20™ Ave 13.7 4.0 X 35.0 16.5
B A c B
SE 21% Ave 1.0 19.1 42.9 x 11.1
A B D B
SE 26™ Ave 4.5 2.3 28.4 22.9 9.5
A A C C A

Kittelson & Associates, Inc. Portland, Oregon
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As shown in Table 2, all movements at all intersections operate acceptably during the weekday

a.m. and p.m. peak hours.

January 31, 2009 Existing Transportation Conditions Summary memorandum.

Reserve Capacity

Tables 3 and 4 display the “reserve capacities” expressed as percentages, which were calculated
by subtracting the existing v/c ratio from 1.0 (an intersection at full capacity). All the
intersections and individual movements have reserve c; :

p-m. peak hour.

Table 3

These analyses results are consistent with the results cited in the

vailable during the weekday

Reserve Capacity during Weekday a.m. Peak Hour (with Exnstmg Lanes and
Signal Timing) L ,

Reserve Capacity"(""/b) Under Existing Characteristics

Intersection with SE Division St

EB SB ov
SE 11™ Ave 51% 48% 26%
SE 12™ Ave 77% X 21%
SE 17 Ave o 82% X 47%
SE Ladd Ave/SE 20% Ave S 7% 64% 63%
SE 21 Ave 76% X 57%
SE 26™ Ave

V_Slgnal Tlmmg)

; Reserve Capacity (%) Under Existing Characteristics
EB wB NB SB ov
34% 45% X 15% 31%
SE 12" Ave 53% 58% 32% X 43%
SE 17" Ave 63% 77% 74% X 64%
SE Ladd Ave/SE 20 Ave 30% 45% X 29% 30%
SE 21% Ave 54% 37% 26% X 43%
SE 26" Ave 53% 60% 43% 71% 50%

As shown in Tables 3 and 4, all movements and all intersections are currently operating with

additional capacity during the mid-week weekday a.m. and p.m. peak hours.

Kittelson & Associates, Inc.

Portland, Oregon
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Proposed Characteristics (One Lane in Each Direction)

The urban design team is proposing that SE Division be modified to one lane in each direction
within the study area. This proposal was evaluated assuming the existing signal timings remain
in place and also assuming optimized timing occurs in the corridor. This two-step process
alters one variable at a time; number of lanes first, then green time reallocation. The following
subsections summarize the results. :

Existing Signal Timings

Tables 5 and 6 summarize the results of the analysié for existing « é‘nal timings at the study
intersections. The results of the proposed 2-lane configurations are hstedyalongs1de the results
previously reported for the existing 4-lane conflguratlons E

Table 5 Comparison of Delay/LOS during Existing and Proposed Sc’énarios for

Weekday a.m. Peak Hour with Existing Signal Timing
Delay (sec) & LO§:‘Uhder Existing ‘Delay (sec) & LOS Under Proposed
Intersection with | Characteristics (4 Lanes and Exnstlng Signal Charactenstlcs (2 Lanes and Existing Signal
SE Division St Timing) .. Timing)
SE 11™ Ave
SE 12" Ave

SE 17 Ave

SE Ladd Ave/
SE 20" Ave

SE 21 Ave

SE 26" Ave -

EB: Eastbound Approach
WB: Westbound Approach
NB: Northbound Approach :
SB: Southbound Approach
OV: Overall Intersection
X: Movement does not exist

As can be seen in Table 5, the intersections of SE 11th Avenue, SE 12th Avenue, and SE 21st
Avenue are expected to fail (with a LOS F) under the configuration with only one lane in each
direction on SE Division Street.

Kittelson & Associates, Inc. Portland, Oregon
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Table 6 Comparison of Delay/LOS during Existing and Proposed Weekday p.m. Peak
Hour with Existing Signal Timing
Delay (sec) & LOS Under Existing Delay (sec) & LOS Under Proposed
Intersection with | Characteristics (4 Lanes and Existing Signal | Characteristics (2 Lanes and Existing Signal
SE Division St Timing) Timing)

EB wB NB SB oV EB wB NB SB ov
SE 11" Ave 21.2 14.3 X 28.2 23.8 24.1 27.0 X 28.3 26.7

Cc B C o Cc C c C
SE 12% Ave 9.2 7.8 19.4 X 13.6 21,1 8.6 16.4 X 16.6

A A B B C A B B
SE 17" Ave 1.4 1.4 30.8 X 2.9 3.2 1.6 31.6 X 4.2

A A D A
SE Ladd Ave/ 13.7 4.0 35.0 32.4
SE 20 Ave B A C C
SE 21% Ave 1.0 19.1 42.9 14.9

A B D B
SE 26" Ave 4.5 2.3 28.4 22.9 13.0

A A C o B

As shown in Table 6, all of the intersections are forecast to ope

better during the weekday p.m. peak hour W1th only one lane in each direction.

Reserve Capacity

Tables 7 and 8

characteristics with existing

Table 7

Comparison of Res

list

Weekday a.m.

at a level-of-service “C” or

acities '(‘)jf;,vyt'he study intersections under proposed

¢ Capacity. Existing 4-Lanes and Proposed 2-Lanes.
Hour with Existing Signal Timing

Intersection with

Reserve Capacity (%) Under Existing
- Characteristics

Reserve Capacity (%) Under Proposed
Characteristics — Existing Signal Timing

SE Division St
EB | wB | N8 | sB ov EB
SE 11% Ave 51% | 12% | X | 48% | 26% | 54%
SE 12" Ave 77% | 14% | 28% | X 21% | 65%
SE 17" Ave 82% | 50% | 37% | X | 47% | 81%
op oo e/ 67% | 26% | X | 64% | 63% | 55%
SE 21% Ave 76% | 1% | 46% | X 57% | 76%
SE 26" Ave 79% | 48% | 45% | 79% | 47% | 75%

NB SB
X 33%
28% X
36% X ‘29"%’
X 64% 15%
43% X 24%
43% 77% 29%

Kittelson & Associates, Inc.

Portland, Oregon
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Concurrent with the level-of-service results in Table 5, the westbound approaches at the
intersections of SE 11th Avenue, SE 12th Avenue, 7 Corners, and SE 26% Avenues do not have
sufficient capacity to operate with one lane in each direction. In addition, the westbound
direction at the intersection of SE 26th Avenue & SE Division would be expected to operate at
capacity without special signal timing provisions.

Table 8 Comparison of Reserve Capacity. Existing 4-‘l;,a‘ﬁgys and Proposed 2-Lanes
Weekday p.m. Peak Hour with Existing Signal Timing

. . Reserve Capacity (%) . eserve Capacity (%)
Intersection with Under Existing Characteristics ; un e Proposed Characteristics
SE Division St -y -
EB wB NB SB ov. | eB ov
th S d,

SE 117 Ave 34% | 45% X 15% | 31% | 24% 22%
SE 12" Ave 53% | 58% | 32% X 43% | 14% . 29%
SE 17 Ave 63% | 77% | 74% | X 64% | 40% | 77% | 65% | X 42%
gg ;39,," A’?/‘ée/ 30% | 45% 45% X 25% | 14%
SE 21% Ave 54% | 37% | 38% | 13% X 27%
SE 26 Ave 53% | 60% 51% | 39% | 69% | 29%

Concurrent with the level of-serv1ce results, all intersections are forecast to have some amount
of residual capacity durlng the weekday p.m. ,,peak hour. The eastbound direction at the 7
Corners intersection is expected to operate at capacity without special signal timing provisions.

he results for one lane scenario with the signal timings optimized
wro. The purpose of investigating this scenario was to determine to what degree

Kittelson & Associates, Inc. Portland, Oregon
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Table 9 Comparison of Peak Hour Delay/LOS. Proposed 2-Lanes with Existing Timing
and Proposed 2-Lanes with Optimized Signal Timing. Weekday a.m. Peak Hour.
Delay (sec) & LOS Under Proposed Delay (sec) & LOS Under Optimized Proposed
Intersection with Characteristics (2 Lanes and Existing Signal Characteristics (2 Lanes and Optimized Signal
SE Division St Timing) Timing)

EB wB NB SB ov

SE 11" Ave

SE 12 Ave

SE 17% Ave

SE Ladd Ave/
SE 20" Ave

SE 21 Ave

SE 26™ Ave

sak Hour Delay/LOS Proposed 2-Lanes with Existing Timing
th Optimized Slgnal Timing. Weekday p.m. Peak Hour.

L Delay (sec) & LOS Under Optimized Proposed
Intersection Characteristics (2 Lanes and Optimized Signal
with SE Division Timing)
St e
‘ . EB WB ov EB wB NB SB oV
SE 11 Ave 241 | 27.0 267 | 135 | 282 « 258 | 218
¢ C c. o B Cc (o C
- *-—wt- ‘
SE 12" Ave |} 211 8.6 16.4 X 16.6 10.1 3.0 26.2 X 16.1
G A B B B A Cc B
SE 17 Ave 3.2 1.6 31.6 X 4.2 2.6 2.1 31.6 X 3.9
Al A C A A A c A
SE Ladd Ave/ 51.0 3.5 X 35.0 32.4 51.0 3.5 32.4
SE 20" Ave D A c C D A D
SE 21% Ave 3.8 19.1 14.9 3.8 19.1 14.9
A B , B A B B
SE 26% Ave 11.5 3.2 29.7 23.2 13.0 9.7 3.5 13.1
B A o C B A A B

Kittelson & Associates, Inc. Portland, Oregon
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Optimization of signal timings during the weekday p.m. peak hour shows little to no benefit at
the Division Street intersections due to the fact that the intersections are already operating at a
level-of-service “C” or better and under capacity.

Reserve Capacity

Tables 11 and 12 show the reserve capacities of the study intersections with one lane in each
direction on Division Street and optimized traffic signal timings.

Table 11 Comparison of Peak Hour Reserve Capacity. Pro"poSekd 2-Lanes with Existing
Timing and Proposed 2-Lanes with Optimized Sign iming. Weekday a.m. Peak Hour.

" Reserve Capacity (%) Under Optimized
Proposed Characteristics (2 Lanes and
Optimized Signal Timing)

Reserve Capacity (%) Under P
Characteristics (2 Lanes an
Intersection with Signal Timing)

SE Division St

SE 11* Ave

SE 12" Ave

SE 17 Ave

SE Ladd Ave/
SE 20" Ave

SE 21% Ave

SE 26 Ave

The results show that even the subsequent optimization of signal timings will not be enough to
make all the intersections operate below capacity. The intersections of SE 11th Avenue & SE
Division Street, SE 12th Avénue & SE Division Street are forecast to have insufficient capacity to
operate with one lane in each direction during the weekday a.m. peak hour. Also, the
westbound movement at the 7 Corners intersection is expected not to have sufficient capacity
unless a special signal timing strategy is used to provide additional green time for the
westbound direction.

Kittelson & Associates, Inc. Portland, Oregon
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Table 12 Comparison of Peak Hour Reserve Capacity. Proposed 2-Lanes with Existing

Timing and Proposed 2-Lanes with Optimized Signal Timing. Weekday p .m. Peak Hour.

. ) Reserve Capacity (%) Reserve Capacity (%)
Intersection with Under Existing Signal Timing Under Optimized Signal Timing
SE Division St
EB wB NB SB ov EB wB NB SB ov
th

SE 117 Ave 24% | 23% | X | 15% | 22% X | 18% | 22%
SE 12" Ave 14% | 54% | 45% X 29% 29%
SE 17™" Ave 40% 77% 65% X 42%: 42%
SE Ladd Ave/ o o o 0
SE 20% Ave 45% X 25% 14% 14%
SE 21% Ave 30% 38% 13% ’X‘fkﬁ ’ 27% 27%
SE 26™ Ave 26% 51% 39% 6'9%'  29% 29%

According to the results of the Syn
amount of residual capacity during th

configurations 6t :
transportation need

than the existing four-lane striping would adequately serve the area’s

e SE 11th Avenue & SE Division Street,
¢ SE 12th Avenue & SE Division Street,
e SE 20th Avenue/Ladd Street & SE Division Street,

e SE 21st Avenue & SE Division Street, and } 7 Corners

Please contact us at (503) 228-5230 with any questions about this memorandum.

Kittelson & Associates, Inc. Portland, Oregon
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Appendix A: Site Visit Observations

Appendix B: Level-of-Service Explanation

Appendix C: Synchro Analysis - Existing Conditions

Appendix D: Synchro Analysis - Proposed Conditions with ‘Existing Signal Timing

Appendix E: Synchro Analysis - Proposed Conditions with Optimized Signal Timing

Kittelson & Associates, Inc. Portland, Oregon
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Appendix A Site Visit Observations

Wednesday June 10, 2009

The following intersections were visited during the a.m. and p.m. peak periods:
1. SE 12th Avenue & SE Division Street
2. SE 20th Avenue/21st Avenue/Ladd Street & SE Division Street

3. SE 26th Avenue & SE Division Street
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SE 12th Avenue & SE Division Street
Morning Peak Period - Westbound Movement

1. Majority of the westbound vehicles used the inner lane approaching SE 12th
Avenue/SE Division St intersection. These vehicles then made a left turn at SE
11th Avenue/SE Division Street suggesting that the drivers try to position
themselves at SE 12th Avenue in order to make a left turn at 11th Avenue.

2. Almost all the cycles had a westbound queue which spilled back to other
intersections to the east (SE 13th and SE 14th). However, there was no traffic
entering Division Street from these cross streets.

3. There were a few cycles when the westbound left turning queue on SE 11th
Avenue spilled back to SE 12th Avenue/SE Division Street intersection affecting
the operations of the intersection. This prevented the through traffic from
entering the intersection even if the movement had a green light.

4. The block between SE 11th Avenue and SE 12th Avenue can accommodate up to
7 cars in a lane on average.

5. The lanes on Division Street are narrow. The buses and occasional heavy vehicles
occupy and block both the lanes when operating on Division Street.

6. The westbound bus operations at the bus stop between SE 12th and SE 11th
Avenue interfere with the traffic flow on Division Street. It was observed that the
bus operators, when leaving the bus stop, tend to move to the inner lane rather
than continue in the outer lane. As a result, the drivers wanting to enter the
intersection of SE Division Street/SE 12th Avenue cannot do so.

Conclusion:

Field observations of the traffic condition during the morning commute period indicate
- that it will not be advisable to reduce the westbound section to a single lane. Moving
the bus stop located between 11t and 12 Avenue to the west beyond 11% Avenue
should be explored. While this could help minimize the impact of bus operations on
traffic, it could inconvenience bus patrons.

Evening Peak Period - Eastbound Movement

1. More than 90% of the traffic used the inner lane. Most of the vehicles continued
straight on Division with very few making a left turn on to SE 12th Avenue.



2. There were very few cycles when an eastbound queue was formed. For a
majority of the signal cycles, there was always enough green time for all the
vehicles approaching the intersection to get through with some residual capacity
to accommodate a few more.

3. The outer lane carried very few vehicles, majority of them being buses stopping
at the bus stop between SE 11th Avenue and SE 12th Avenue.

Conclusion;

Field observations suggest that reducing the eastbound two way section to a single lane
shall not result in major traffic concerns. It should however be noted that if a lane is
dropped, the buses stopping at the bus stop (which stop in the minimally used outer
lane today) will interfere with the traffic operations causing some cycles to fail. Under
such a scenario, it would be suggested to provide a far side bus bay where passengers
can board and alight the bus without interfering with the traffic.



SE 20th Avenue/21st Avenue/Ladd Street & SE Division Street

Morning Peak Period - Westbound Movement: During the morning peak traffic
period, the westbound approach of Division Street at the intersection known as “Seven
Corners” was observed for 45 minutes between 7:45 am to 8:30 am.

1. The vehicular flow at this approach tends to use the inside lane (left lane from
driver’s perspective) more often. Based on counts made during the observation
period the inside lane is used by 64% of the drivers while the outside lane is used
by 36%.

2. Drivers who arrive during the red light queue up in the inside lane. Drivers tend
to begin using the outside lane when its queue is five or more vehicles shorter
than the inside lane’s queue.

3. Queues formed during the red light are usually served during the next green
light. Vehicles waiting a second cycle are a very rare occurrence.

4. Bicyclists crossing Division Street from 21st have to rely on a motor vehicle to
receive a green light. 21st Avenue’s signal turns green when activated by a
motor vehicle that queues on a loop detector.

Conclusion:

It is not advisable to reduce the westbound approach to a single lane configuration.
Drivers prefer to use the inside lane; however due to the high volumes the lane
utilization becomes similar once the queues are formed.

Evening Peak Period - Eastbound Movement: During the afternoon peak traffic
period, the eastbound approach of Division Street at Seven Corners was observed for 45
min between 4:45 pm and 5:30 pm.

1. The eastbound approach is extremely complicated. Eastbound vehicles queuing
at this approach often block the access to 20th Ave (south leg) or to the adjacent
grocery store parking lot driveway. This complicates a driver’s ability to turn
left to or from Division Street.

2. On occasion drivers turning left onto Division Street block the entire eastbound
approach while they wait for a gap in westbound traffic. In some cases this
waiting took the entire phase.
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3. When a bus occupies the eastbound bus stop between 19th and 20th (south leg)
Avenues, queues in the inside lane get longer than usual. Some drivers
maneuver back into the outside lane after passing a stopped bus.

4. An average of 11 (70%) eastbound motor vehicles per cycle used the inside lane
while 5 (30%) used the outside lane.

Conclusion:

The interaction between the unsignalized intersection at Division St. and 20th avenue
(south leg) and the signalized at Division St. and Ladd St./20th Avenue (north leg)
generates a specially complicated setup for queuing, technically the queue formed at
the signalized intersection spills back to the unsignalized. It is not recommended to
reduce this approach (eastbound) to a single lane given the complexity and the space
required to make the different movement that this approach serves.
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SE 26th Avenue & SE Division Street

Morning Peak Period - Westbound Movement

1.

The majority of the westbound vehicles used the inner lane when approaching
the SE 26th Avenue/SE Division St intersection. No more than 5 vehicles used
the outside curb during any one green phase.

With the existing signal timing, and assuming no left-turning vehicles, the
westbound capacity for a single lane was estimated to be 17 to 19 vehicles per
green phase. This was observed to occur 5 times during the morning peak. In all
but one case, no vehicles were observed using the outside lane because traffic
arrived at the beginning of the green and did not have to queue at a red light.

The ratio of vehicles in the inside lane to vehicles in the outside lane averaged 5-
to-1.

The sum of the volumes in both lanes very rarely exceeded 17 vehicles per green
phase.

In 6 out of 30 observed signal cycles, there were drivers who had to wait a
second cycle before proceeding. This never occurred in consecutive cycles.

On a few occasions westbound drivers were delay by westbound left-turning
vehicles. In most cases, drivers maneuvered around the left-turn and proceeded
without delay.

Conclusion:

Field observations of the traffic condition during the morning peak traffic period
indicate that traffic could operate at an acceptable level if Division Street had one lane
in each direction. Some consideration should be given to providing a way for
westbound through traffic to maneuver around delayed left-turning vehicles.

Evening Peak Period - Eastbound Movement

1.

The majority of the eastbound vehicles used the inner lane when approaching the
SE 26th Avenue/SE Division St intersection. During the 32 signal cycles that
were observed, only 50 drivers used the outside lane to approach the
intersection. Only 16 of those drivers actually made through moves. The other
34 drivers turned right to go south on 26th Avenue.



2. With the existing signal timing, and assuming no left-turning vehicles, the
westbound capacity for a single lane was estimated to be 17 to 19 vehicles per
green phase. This was observed to occur 6 times during the afternoon peak. In
all but 2 cases, no vehicles were observed using the outside lane to make a
through move across the intersection.

3. The ratio of vehicles in the inside lane to vehicles using the outside lane to make
a through move averaged 24-to-1.

4. In no case were there Division Street drivers who had to wait a second cycle
before proceeding. Eastbound capacity always exceeded demand.

5. During the peak 30 minutes, northbound traffic demand was observed to
consistently exceed the capacity of the green time allocated to 26th Avenue. The
average capacity for the northbound approach was 6 vehicles per green phase.
The demand per green phase ranged from 8 to 14.

6. A significant amount of pedestrian activity was observed.

Conclusion:

Field observations suggest that it is feasible to reduce the eastbound two lane section to
a single lane without compromising the performance of Division Street. Reallocating
green time by reducing Division Street’s green time and increasing 26%'s should be
explored.

Retaining a Right-Turn-Only lane should be explored. This retain current levels of
performance and it would provide a way for right-turning drivers to yield to
pedestrians without impeding eastbound through traffic.
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Appendix B Level-of-Service Concept

Level of service (LOS) is a concept developed to quantify the degree of comfort (including such
elements as travel time, number of stops, total amount of stopped delay, and impediments caused
by other vehicles) afforded to drivers as they travel through an intersection or roadway segment.
Six grades are used to denote the various level of service from “A” to “F”.1

SIGNALIZED INTERSECTIONS

The six level-of-service grades are described qualitatively for signalized intersections in Table B1.
Additionally, Table B2 identifies the relationship between level of service and average control delay
per vehicle. Control delay is defined to include initial deceleration delay, queue move-up time,
stopped delay, and final acceleration delay. Using this definition, Level of Service “D” is generally
considered to represent the minimum acceptable design standard.

Table B-1 Level-of-Service Definitions (Signalized Intersections)

Level of
Service Average Delay per Vehicle

A Very low average control delay, less than 10 seconds per vehicle. This occurs when progression is
extremely favorable, and most vehicles arrive during the green phase. Most vehicles do not stop at all.
Short cycle lengths may also contribute to low delay.

B Average control delay is greater than 10 seconds per vehicle and less than or equal to 20 seconds per
vehicle. This generally occurs with good progression and/or short cycle lengths. More vehicles stop
than for a level of service A, causing higher levels of average delay.

C Average control delay is greater than 20 seconds per vehicle and less than or equal to 35 seconds per
vehicle. These higher delays may result from fair progression and/or longer cycle lengths. Individual
cycle failures may begin to appear at this level. The number of vehicles stopping is significant at this
level, although many still pass through the intersection without stopping.

D Average control delay is greater than 35 seconds per vehicle and less than or equal to 55 seconds per
vehicle. The influence of congestion becomes more noticeable. Longer delays may result from some
combination of unfavorable progression, long cycle length, or high volume/capacity ratios. Many
vehicles stop, and the proportion of vehicles not stopping declines. Individual cycle failures are
noticeable.

E Average control delay is greater than 55 seconds per vehicle and less than or equal to 80 seconds per
vehicle. This is usually considered to be the limit of acceptable delay. These high delay values
generally (but not always) indicate poor progression, long cycle lengths, and high volume/capacity
ratios. Individual cycle failures are frequent occurrences.

F Average control delay is in excess of 80 seconds per vehicle. This is considered to be unacceptable to
most drivers. This condition often occurs with oversaturation. It may also occur at high
volume/capacity ratios below 1.0 with many individual cycle failures. Poor progression and long cycle
lengths may also contribute to such high delay values.

1 Most of the material in this appendix is adapted from the Transportation Research Board, Highway Capacity Manual,
(2000).
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Table B2 Level-of-Service Criteria for Signalized Intersections
Level of Average Control Delay per Vehicle (Seconds)
Service
A <10.0
B >10 and =20
C >20 and =35
D >35 and =55
E >55 and =80
F >80

UNSIGNALIZED INTERSECTIONS

Unsignalized intersections include two-way stop-controlled (TWSC) and all-way stop-controlled
(AWSC) intersections. The 2000 Highway Capacity Manual (HCM) provides models for estimating
control delay at both TWSC and AWSC intersections. A qualitative description of the various
service levels associated with an unsignalized intersection is presented in Table B3. A quantitative
definition of level of service for unsignalized intersections is presented in Table B4. Using this
definition, Level of Service “E” is generally considered to represent the minimum acceptable design
standard.

Table B3 Level-of-Service Criteria for Unsignalized Intersections
Level of
Service Average Delay per Vehicle to Minor Street
A + Nearly all drivers find freedom of operation.
o Very seldom is there more than one vehicle in queue.
B e Some drivers begin to consider the delay an inconvenience.
» Occasionally there is more than one vehicle in queue.
c e Many times there is more than one vehicle in queue.
e Most drivers feel restricted, but not objectionably so.
b + Often there is more than one vehicle in queue.
¢ Drivers feel quite restricted.
+ Represents a condition in which the demand is near or equal to the probable maximum number of
vehicles that can be accommodated by the movement.
E R . .
e There is almost always more than one vehicle in queue.
» Drivers find the delays approaching intolerable levels.
e Forced flow.
F o Represents an intersection failure condition that is caused by geometric and/or operational constraints
external to the intersection.

Kittelson & Associates, Inc. 2
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Table B4 Level-of-Service Criteria for Unsignalized Intersections
Level of Average Control Delay per Vehicle (Seconds)
Service
A <10.0
B >10.0 and < 15.0
C >15.0 and < 25.0
D >25.0 and < 35.0
E >35.0 and < 50.0
F >50.0

It should be noted that the level-of-service criteria for unsignalized intersections are somewhat
different than the criteria used for signalized intersections. The primary reason for this difference is
that drivers expect different levels of performance from different kinds of transportation facilities.
The expectation is that a signalized intersection is designed to carry higher traffic volumes than an
unsignalized intersection. Additionally, there are a number of driver behavior considerations that
combine to make delays at signalized intersections less galling than at unsignalized intersections.
For example, drivers at signalized intersections are able to relax during the red interval, while
drivers on the minor street approaches to TWSC intersections must remain attentive to the task of
identifying acceptable gaps and vehicle conflicts. Also, there is often much more variability in the
amount of delay experienced by individual drivers at unsignalized intersections than signalized
intersections. For these reasons, it is considered that the control delay threshold for any given level
of service is less for an unsignalized intersection than for a signalized intersection. While overall
intersection level of service is calculated for AWSC intersections, level of service is only calculated
for the minor approaches and the major street left turn movements at TWSC intersections. No delay
is assumed to the major street through movements. For TWSC intersections, the overall intersection
level of service remains undefined: level of service is only calculated for each minor street lane.

In the performance evaluation of TWSC intersections, it is important to consider other measures of
effectiveness (MOEs) in addition to delay, such as v/c ratios for individual movements, average
queue lengths, and 95th-percentile queue lengths. By focusing on a single MOE for the worst
movement only, such as delay for the minor-street left turn, users may make inappropriate traffic
control decisions. The potential for making such inappropriate decisions is likely to be particularly
pronounced when the HCM level-of-service thresholds are adopted as legal standards, as is the
case in many public agencies.

Kittelson & Associates, Inc. 3
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Appendix C
Synchro Analysis

Existing Conditions



Year 2008 Weekday AM Peak Hour KAl Edit
1: Division Street & 11th Avenue 6/17/2009

Aoy v AN bt A2 MY

A e

Lane Configurations B 44 4
Volume (vph) ‘ 0O 105 158 316 59 0 0 0 46 453
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 9 g0 g 9 9 12 2 12 12 12 9
Grade (%) 0% 0% 0% 0%
StorageLength () 0 o 0
Storage Lanes 0 0 0 0 0 0 0 0
Taperlenghh(®) 25 25 25 25 25 95 g5 9p
Lane Util. Factor 100 100 100 095 *075 100 100 100 100 09 095 095
Frt 0.919 0.998
FitProtected . = . .c . .00 0 00 0982 0ges
Satd. Flow (prot) 0 1491 0 0 2479 0 60 0 0 0 3485 0
FitPermited .. . b€ 0B
Satd. Flow (perm) 0 1491 0 0 1764 0 0 0 0 0 3482 0
RightTumonRed ~ Yes = Yes . yeg oy
Satd. Flow (RTOR) 137 ) ‘ ; 2

Link Speed(oph) 25 . 20 ... B
Link Distance (ft) 355 263 - 1501 ; 1376
TravelTime i) e S S R e S R
Confl. Peds. (#/hr) 12 ‘ 2 ‘ 5 10
Confl. Bkes@hr) - __ = = === @ -
Peak Hour Factor 089 08 08 08 08 08 089 08 089 089 089 089
Growth Factor ~ 100% 100% 100% 100% 100% 100% 100%  100% 100% 100% 100%  100%
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 2% 0%
BusBlockages(#hy = .~ .0 5 5 8 8 0 0 0 0 09 5 ¢
Parking (#/hr) - ,
Mid-Block Traffic (%) . 0% . gy - . :
Adj. Flow (vph) 0 118 178 355 639 0 0 0 0 52 509 9
Shared Lane Traffic(%) ... === __
Lane Group Flow (vph) 0 296 0 0 994 0 0 0 0 0 570 0
TunType o pmet.. ... 0 ... Pem. o
Protected Phases 8 7 4 2
Permitted Phases ey -
Detector Phase 8 7 4 , 2 2
SwitchPhase ... _~__ _~=~_~=~=~=~=~=> > _ > .
Minimum Initial (s) 10.0 50 100 ‘ 100 100
MinimumSplits) 246 . 94 g4 0 L OB 406
Total Split (s) 00 345 00 145 490 00 0.0 0.0 00 210 210 0.0
TotalSplit(%) 00% 493% 00% 207% 700% 00% 00% 00% 00% 30.0% 300% 00%
Yellow Time (s) 3.6 34 34 - 386 3.6

Al-Red Time(s) 0 e B i
Lost Time Adjust (s) 00 -05 00 -05 05 0.0 0.0 0.0 00 -05 05 00
TotalLostTime(s) 40 41 40 39 39 40 40 40 40 41 41 40
Lead/Lag l.ead Lag ’

Lead-LagOptimize? = . .« ¥Yes: ' . Yes & o0
Recall Mode Max Max  Max C-Max C-Max
vicRato. .. .o 04 b agB0 e
Controf Delay 9.0 13.6 287

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
DDD/EAH Page 1



3679 Tyar £
Year 2008 Weekday AM Peak Hour Wi ¥ KA Edit
1: Division Street & 11th Avenue 6/17/2009

S T N N A

Queue Delay -y ‘

Total Delay 9.0 164 ; , ; .

Queus Lengthi SO o i gai i s s s
Queue Length 95th (ft) 94 m170 | 166

It Rk DISUE T s s R R s R R R age
Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vicRatio

Avea Type:  Other
Cycle Length: 70
Actuated Cycle Length: 70 . o
Offset: 0 (0%), Referenced to phase 2 SBTL Start of YeIIow
Natural Cycle: 70 - .
Controt Type: Actuated Coordmated

 User Entered Value

m  Volume for 95th percentnle queue is metered by upstream sngnal

Splits and Phases:  1: Division Street & 11th Avenue

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour

1: Division Street & 11th Avenue

3679 ¥a eqi

6/17/2009

A

—

> ¢ v

“\

T

|

<

Lane Configurations
Volume (vph) =
Ideal Flow (vphpl)
Lane Width
Total Lost time (s s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt ,

Fit Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

1900

0

.00

S
1900

4.1

1.00

0.99

100
092
100

1490

1490

44

158 316 569

1900 1800 1900

39

ST

1.00

2480

1763

1900

g

0

e
1900
12

1.00 |
e

0o

1900
12

I

0 46 453
1900
2 12 12

1900 1900

4.1

1900
12

095

1.00

S

1.00

3482

e

3482

Peak-hour factor, PHF -

Adj. Flow {vph)

RTOR Reduction (voh)
Lane Group Flow {vph) ’

Confl. Peds. (#/hr)
Heavy Vehicles (%)
Bus Blockages (#/hr)

089

118

Cw

089 089 089
178 355 639
218

0 0 994

3% 0% 0%
EesmE R

089

089

0

e

s

0.89

0

e
g

o

089 089 089

0 52 509

% 0% 2% ;,;

o o0 568_

089

10
0%

Turn Type

Protected Phases

Permitted Phases

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

04
E

_ pmept

451

44

R

Perm
 2

16.9

Lane Grp Cap (vph)
visRatoProt
v/s Ratio Perm
vicRatio

Uniform Delay, d1

Progression Factor
Incremental Delay, d2 ,

Delay (s) ;
Level of Serwce
Approach Delay (s) -
Approach LOS

1244

s

¢0.39

080

L

verage Control Delay .
HCM Volume to Capacityraio 076
Actuated Cycle Length (s) ; 70.0
Intersection Capacity Utilizaton ~~ 776%
Analysis Period (min) , 15
¢ Critical LaneGroyp

; HCM Level of Serwce

Sumoflostime(s) 80
ICULevelofService D

Division Street 11/17/2004 2008 AM Peak Hour
DDD/EAH

Synchro 7 - Report
Page 3
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Year 2008 Weekday AM Peak Hour KAI Edit
2: Division Street & 12th Avenue 6/17/2009

Aoy ¢ AN A2 MY

Lane Confi gurattons ; :
Volume (vph) ... 10 14 0 0 706 238 179 695 3 0 0 0
Ideal F!ow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% - 0% ; 0%
Storagelenghy ..o ... g g o 0 .0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taperlengthy =~ 25 95 25 . 95 95 95 95 . 95
Lane Util. Factor 100 1.00 100 100 *0.75 095 095 0.95‘ 0.95 100 1.00 100
PedBike Factor = i ggg e g .

Frt 0.962 0.995

FifProfected 0 i i dioer e a0 e
Satd. Flow (prot) 0 1649 0 0 2412 0 0 3476 0 0 0 0
FiiPermifted = .\ 000 0909 0 080 0
Satd. Flow (perm) 0 1503 0 0 2412 0 0 3460 0 0 0 0
RightTumonRed = = = Yee 1 ¥Ygg o 0 ¥Wes 0 Yes
Satd. Flow (RTOR) 61 , 6

LinkSpeedfmph). . 200 00 08 B B
Link Distance (ft) 263 461 1504 ‘ 1317
TravelTime(s)> . . g0 57 . 40 89
Confl. Peds. (#/hr) 8 8 19 7

Confl. Bikes (#hr) e . . ...
Peak Hour Factor 091 091 091 091 091 081 081 091 091 091 091 0.9
Growth Factor ~ 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 20% 0% 0% 0% 0% 0% 2% 1% 0% 0% 0% 0%
BusBlockages(#oy =~ 5 5 o0 0 8 8 0 5 5 g 0 0
Parking (#/hr) ; , ; ;
Mid-Block Traffic (%) 0% 0% 0% . 0%
Adj. Flow (vph) 11 155 0 0 76 262 197 764 34 0 0
SharedlaneTraffic(%) 0 L
Lane Group Flow (vph) 0 166 0 0 1038 0 0 995 0 0
TumType 0 0 Pem 0 0 Pem 0
Protected Phases 2 2 4 ; - -
Detector Phase 2 2 2 4 4

Minimum Initial (s ) 10.0 100 10.0 10.0  10.0

MinimumSplitfsy . 164 f64 . . B4 o4 4d
Total Split (s) 380 380 0.0 0 0 38.0 00 320 320 0.0 0.0 00 00
TotalSplit(%) 543% 543% 00% 00% 543% 00% 457% 457% 00% 00% 00% 0.0%
Yellow Time (s ) - 34 34 34 34 3.4

Al-RedTime(s) . . . 10 140 o g0 40 40
Lost Time Adjust (s ) 05 05 - 00 00 -05 00 -05 05 00 0.0
Total Lost Time (s) 39 39 40 40 39 40 39 39 40 40
Lead/Lag

Lead-Lag Optimize2. . . .

Recall Mode , C-Max C-Max C-Max Max.  Max

vcRato . ... pgg . p0BE 0y

Control Delay 13.9 13.1 21.0

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
DDD/EAH Page 4
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Year 2008 Weekday AM Peak Hour 36797 ka e
2: Division Street & 12th Avenue 6/17/2009

Ay ¢ AN b AN/

dueueDelay*ﬂ e ‘ 0o

Total Delay 13.9 131 210

QueueLengthS0th¢y 58 . 6 182

Queue Length 95th (ft) m101 #97 248 k
Infernal Link Dist (). - = 0 830 g g e oy
Turn Bay Length (ff) ‘

Base Capacity(wh) 732 . 126 . 4308

Starvation Cap Reductn 0 0 0

Spillback CapReductn =~ 0 - G

Storage Cap Reductn 0 0 0

Reducedv/cRatlo g g e g

1y

Cycle Length 70
Actuated Cycle Length: 70 o o
Offset: 53.1 (7 6%), Referenced to phase 2 EBWB Start of Yellow
Natural Cycle: 50 o
Control Type: Actuated Coordmated

- User Entered Value e ‘ ~
# 95th percentile volume exceeds capacnty, queue may be Ionger

- Queue shown is maximum after two cycles. :
m  Volume for 95th percentile queue is metered by upstream S|gnal

Splits and Phases:  2: Division Street & 12th Avenue

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour KAI Edit
2: Division Street & 12th Avenue 6/17/2009

Ay v AN 2 M4

Lane Configurations 4 1 N ,
Volume (vph) . M 0 0 706 238 19 695 ¥ 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 ¢ 9. 9 9 2 2 2 2 12 12
Total Lost time (s) -39 39 3.9

Lane Utll. Factor ... 100 Y75 005

Frpb, ped/bikes - 1.00 - 0.99 , 1.00

Fipb,ped/olkes = . - 400 . 400 100

Ft , 1.00 - 096 099

FiiProtected . ogigo 0 g 0L e 0

Satd Flow (prot) 1648 2413 3460 ‘

Satd Flow (perm) 1504 2413 3460

Peak-hourfactor,PHF 091 091 091 091 091 091 091 091 091 091 091 091
Adj. Flow (vph) 11 155 0 0 776 262 197 764 ¥ 0 0 0
Lane Group Flow (vph) 0 166 0 0 1007 60 0 991 0 0 0 0
Confl. Peds,(#hy. . . 8 . 0 89 T
Heavy Vehicles (%) 20% 0% 0% 0% 0% 0% 2% 1% 0% 0% 0% 0%
BusBlockages(#t) =~ 5 & 90 .9 8 8 @ 5 5 0 0 -0
Turn Type Perm Perm ,
ProtectedPhases . 9 o 2 e
Permitted Phases 2 4

Actuated Green,G(s) 336 3 975

Effective Green, g (s) 34.1 341 281

Actuatedg/CRaio 049 048 040

Clearance Time (s) 44 44 , 44
VehicleExtension(s) 30 3 . 30

Lane Grp Cap (vph) 733 1175 1389

visRatioProt = o ol G0 e ;

vis Ratio Perm 0.11 , ; 0.29

vicRato = . . g3 0 080

Uniform Delay, d1 10.3 16.8 17.6

Progression Factor {24 . 0% . . 100 @

Incremental Delay, d2 ; 0.6 7.2 3.2

Delay(s) = . . 43 0 9 07

Level of Service B B C

Approach Delay (s) .18 e 20 0
Approach LOS B B C A

HCM Average Control Delay 16.0 HCM Level of Service
HCM Volume to Capacityrao @79
Actuated Cycle Length (s) 70.0 Sum of lost time (s) ; 7.8
Intersection Capacity Utilizaton ~~ 594%  ICULlevelofService @ B
Analysis Period (min) 15 -

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
DDD/EAH Page 6



Year 2008 Weekday AM Peak Hour 36797 KAIEdit
3: Division Street & 17th Avenue 6/17/2009

- N TN,

Lane Configurations s 44 ¥
Volume(wph) 147 25 6 761 183 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
LaneWidth(®y 9 o 9 9 12 12
Grade (%) 0% 0% 0% ;
Storagelength(fy 0 0 .0 e
Storage Lanes 0 0 1 0
Taperlenghy =~ 25 25 25 95
Lane Util. Factor 1.00 100 095 *0.75 1.00 1.00
PedBikeFactor 100 400

Frt 0.981 0.992

Satd. Flow (prot) 1408 0 0 2524 1796 0

FIt Permitted =~ . 0953 0955
Satd. Flow (perm) 1408 0 0 2405 179 0
Right TunonRed o Yes 0 e ‘
Satd. Flow (RTOR) 26 , 4
LinkSpeed(mpn) 25 20 25
Link Distance (ft) 835 ; 759 403 ;
Confl. Peds. (#/hr) 4 9
Confl, Bkes@hr). . . . e
Peak Hour Factor 091 091 091 091 091 091
GrowthFactor  100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) , 2% 0% 0% 0% 0% 0%
BusBlockages(#hy 5 5 8§ 8 0 0
Parking (#/hr) 5 5 ;

Mid-Block Traffic(%) 0% 0% 0%

Adj. Flow (vph) 162 27 7 836 201 13
SharedLane Traffic(%) = 0 e e
Lane Group Flow (vph) 189 0 0 843 214 0
Protected Phases 2 2 4

Permitted Phases 9 ...
Detector Phase 2 2 2 4
SwichPhase . . 0 L e
Minimum Initial (s) 10.0 100 100 100

Minimum Split(s) 65 165 165 190
Total Split (s) 50.5 00 505 505 195 0.0
TotalSpiit(%) 724% 00% 721% 721% 279%  00%
Yellow Time (s) 3.5 3.5 3.5 3.0
Al-RedTme(s) 10 190 0. 10

Lost Time Adjust (s) 0.5 0.0 -0.5 -0.5 0.0 0.0
TotallostTime(s) =~ 40 40 40 40 40 0 40
Lead/Lag

Lead-Lag Opfimize?. i s e e

Recall Mode C-Max C-Max C-Max Nore
vicRao o119 . 050 083
Control Delay 2.0 30 3441

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
DDD/EAH Page 7



36797
Year 2008 Weekday AM Peak Hour KAl Edit
3: Division Street & 17th Avenue 6/17/2009

—- N ¥ TN

QueueDelay. . 00 . 00 00
Total Delay 20 30 344
Queue Length50th(y 10 18 84
Queue Length 95th (ft) m16 136 144
Internal Link Dist(®) 755 679 328
Turn Bay Length (ft) ;

Base Capacity(wph) 991 1680 401
Starvation Cap Reducin 0 0 0
Spillback CapReductn .0 0 0
Storage Cap Reductn 0 ; 0 0
ReducedvicRatio 019 050 053

Infersec
AreaType: Other
Cycle Length: 70 ‘ ‘
Actuated Cycle Length: 70 . ...
Offset: 23 (33%), Referenced to phase 2 EBWB Start of Yellow
Natural Cycle:45 ‘
Control Type: Actuated- Coordmated
User Entered Value . .
m  Volume for 95th percentne queue is metered by upstream SIQna!.

Splits and Phases:  3: Division Street & 17th Avenue

= 50

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour 36797  kalEdit
3: Division Street & 17th Avenue 6/17/2009

Lane Confi gurations T 4 Ld

Volume (vph) . 4w 25 6 761 183 12

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
LaneWidth & = 0 giig e gaiiigeie i s
Total Lost time (s) 4.0 4.0 4.0
LaneUtl.Factor 100 *075 100
Frpb, ped/bikes 1.00 1.00  1.00
Fipb,pedbikes =~ 100 400 100

Frt 0.98 100 099

FitProtected 100 100 09

Satd. Flow (prot) ‘ 1407 2523 1795

FltPermited =~ 100 0985 09%

Satd. Flow {perm) 1407 2406 1795
Peak-hourfactor, PHF 091 091 091 091 091 09

Adj. Flow (vph) 162 27 7 836 201 13
RTORReduction(wph) =~ 8 0 0 0. 3 0
Lane Group Flow (vph) 181 0 0 843 211 0
ConflPeds.(#hr) . . 4 g
"Heavy Vehicles (%) 2% 0% 0% 0% 0% 0%
BusBlockages(#hr) 5 5 8§ g 0 0
Parking (#/hr) 5 S

TumTypee 0 0 v Pem
Protected Phases 2 2 4 N
Actuated Green, G (s) 48.4 484 131 ;
Effective Green,g(s) 489 489 131
Actuated g/C Ratio 0.70 070  0.19 -
Clearance Tme(s) =~ 45 45 49
Vehicle Extension (s) 3.0 3.0 3.0
LaneGrpCap(voh) 93 1681 336
v/s Ratio Prot 0.13 - cO 12 - - )
v/c Ratio 0.18 0.50 0 63
UnformDelay,d1 . 36 . 49 989 .
Progression Factor 0.44 0.41 1.00

Incremental Delay,d2 =~ 04 08 36

Delay (s) 20 28 298
LevelofService A A ¢

Approach Delay (s) 2.0 28 298

HCM Average Control Delay HCM Level of Service
HCM Volume to Capacity ratlo , 0 53 ;
ActuatedCyclelength(s) 700  Sumoflosttime(s) 80
Intersection Capacity Utmzatnon 43.2% ICU Level of Service A ;
Analysis Period (min) ... 5. -
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour 367 9 KAI Edit
4: Division Street & 20th Street 6/17/2009

Lane Confi guratlons B a4 b

Volume (vph) ... 150 9 10 78 9 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

LaneWidth(f) = . g g igg e e
Grade (%) 0% 0% 0% ,
Storagelength¢y ..o 0 0 90

Storage Lanes 0 0 1 0

Teperlength(y . 25 25 25 25

Lane Util. Factor 1.00 100 095 *075 1.00 1.00

PedBikeFactor . ... 0

Frt 0.992 0.969

FitProtected ... ... . . . . . D0% 0gg3

Satd. Flow (prot) 1402 0 0 2821 17713 0

FitPermifted .\ 0 Doge pges e
Satd. Flow (perm) 1402 0 0 2521 1773 0
LinkSpeedfmph) . 26 20 B

Link Distance (ft) 759 148 497

TravelTimes) . 207 = BP9 156

Confl. Peds. (#/hr)

Confl.Bikesfhr) . = 0
Peak Hour Factor 090 09 08 090 080 090
GrowthFactor  100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 0% 0% 0% 0% 0%

BusBlockages (). . 5L sl g g g g
Parking (#/hr) 5 5 , ‘

MicBlogk Trafie () L0 R s
Adj. Flow (vph) 167 0 11 82 10 3
SharedlaneTraffic (%) . = . 0 e
Lane Group Flow (vph) 177 0 0 853 13 0

; _ Other
Control Type Unsngnahzed
‘User Entered Value

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour KAI Edit
4: Division Street & 20th Street 6/17/2009

— Y ¢ T N 7

Lane Configurations P ; J4 b
Volme(vehh) 15 9 10 758 9
Sign Control Free ‘ Free  Stop

Grade’ 2 e R g e
Peak Hour Factor 090 09 090 090 0.9 090
Hourlyflowrate(wph) 167 10 11 82 10 3
Pedestrians

Lane Width(®y

Walking Speed (ft/s)

Percent Blockage |

Right turn flare (veh) , ,

Median type ~ Nore L Nene e
Median storage veh) ,

Upstreamsignal(y ~  75%¢ 148

pX, platoon unblocked 0.82

vC, conflicting volume 477 615 172
vC1, stage 1 conf vol

W2 stagedconfvol L

vCu, unblocked vol 177 102 172
tC,singe(sy . 41 58 69
tC, 2 stage (s) N

p0 queue free % , 99 ,
cMcapacity (vehh) .
i

Volume 4 292 %61 13
Volume Left 0 1 0 10
VolumeRigt 10 0 0 3
¢SH 1700 1412 1700 755 ,

Volumeto Capacity = 040 001 033 002

Queue Length 95th (ft) 0 1 0 1

ControlDelay(s) 00 04 00 99

Lane LOS A A

ApproachDelay¢s) 00 01 99

Approach LOS A

h\\\\> 0 e \ .

Average Delay 0.2

Intersection Capacity Utilizaton =~ 380%  [CUlevelofService =~ A
Analysis Period (min) ‘ 15

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
DDD/EAH Page 11



Year 2008 Weekday AM Peak Hour 36797 kalkEdit
5: Division Street & 21st Avenue : 6/17/2009

Lane Configurations 44
Volume (vph) 185 84 12 768 108 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
LaneWidh¢(y ¢ ¢ 9 ¢ 12 12
Grade (%) 0% 0% 0%

Storage Length(y 0
Storage Lanes 0 0 1 0 ; ,
Teperlength(th . 0B 9B L g5 g5 B
Lane Util. Factor 100 100 095 *075 100 1.00

PedBikeFactr .. .

Frt ‘ 0.958 0.985

FitProtected = 0l 0999 0957

Satd. Flow (prot) 1569 0 0 2521 1791 0

FitPermited ... . 0949 0957

Satd. Flow (perm) 1569 0 0 235 1791 0

Right umonRed N  Yes

Satd. Flow {(RTOR) 7 ,
LinkSpeed(mph) . 25 . 20 25
Link Distance (ft) 129 1277 514
Confl. Peds. (#hr)

Peak Hour Factor 093 083 093 093 093 0983 ‘
GrowhFactor  100% 100% 100% 100% 100% 100%
HeawVehicles (%) 2% 3% 0% 0% 0% 0%

Bus Blockages (#/hr) 5 5 8 8 0 90
Parking (#/hr)

Mid-Block Traffic(%) 0% 0% 0%

Adj. Flow (vph) 199 %0 13 8% 116 14

Lane Group Flow (vph) 289 0 0 839 130 0
Protected Phases 27 2 1 3 4 6 e
PermiffedPhases .. . 9
Detector Phase 27 2 2 1

Minimum Initial (s) i 200 200 3.0 3.0 30 20 30 , -
MinimumSplit¢s) 280 280 130 150 70 280 120
Total Spilit (s) , 57.0 00 300 300 130 00 110 160 430 270

Total Split (%) 814% 00% 429% 429% 186% 00% 16% 23% 61% 39%

Yellow Time (s) 3.7 3.7 30 3.0 30 37 3.0

All-Red Tmes) 10 10 00 10 10 10 10 0

Lost Time Adjust (s) -1.0 0.0 -1.0 -1.0 1.0 0.0

TotallostTime(s) 37 40 37 37 40 40

Lead/Lag Lag Lag Lead Lead Lag

Lead-lagOptimize? .. Yes Yes Yes  Yes Yes .
Recall Mode C-Max C-Max Max None None  Max  Max ,
VcRao . g4t 098 0 e
Control Defay 0.9 374 367

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour KAl Edit
5: Division Street & 21st Avenue 6/17/2009

—- N ¢ TN

QueueDelay 08 103 .00
Total Delay 1.7 477 367
QueuetengthS0th(y =~ 2 . 204 50
Queue Length 95th (ft) 9 #373  #104
Internal Link Dist (ft) . 1197 434
Turn Bay Length (ft) ; N
BaseCapacity(wh) 1195 . 900 236
Starvation Cap Reductn 626 0 0
Spillback CapReductn .0 . 61 1
Storage Cap Reductn 0 0 0

ReducedvicRao 051 100 0%

Area Type: ,
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 47.3 (68%), Referenced to phase 2: EBWB Start of Yellow
Natural Cycle: 70 ~
Control Type: Actuated- Coordmated
-User Enfered Value ‘ o
# 95th percentile volume exceeds capamty queue may be Ionger
Queue shown is maximum after two cycles. ~

Splits and Phases:  5: Division Street & 21st Avenue

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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36797 waled
Year 2008 Weekday AM Peak Hour » o KAI Edit
5: Division Street & 21st Avenue 6/17/2009

—- N ¢ TN

Lane Configurations B , 44 W
Voume(ph) 185 84 12 768 108 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

LaneWidth 9 9 12 12

Total Lost time (s) 3.7 37 4.0

LaneUtl.Facor 100 *075 100

Frt 0.96 ; 100 099

FltProtected =~ 100 100 09

Satd. Flow (prot) 1569 2522 1792

Flt Permited 100 09 0%

Satd. Flow (perm) 1569 2395 1792

Peak-hour factor, PHF . 093 093 093 093 09 o083
Adj. Flow (vph) 199 90 13 826 116 14

RTOR Reduction (vph) 0.0 0 0 B 0

Lane Group Flow (vph) 289 0 0 839 124 0
HeavyVehicles(%) 2% 3% 0% 0% 0% 0%

Bus Blockages (#/hr) 5 5 8 8 0 0

Protected Phases 27 ; 2 1

e e
Actuated Green, G (s) 53.0
Effective Green,g(s) 50 247 90
Actuated g/C Ratio
Clearance Time(s)
Vehicle Extension (s)
Lane GrpCap{vph) 1
v/s Ratio Prot ,
vls RatoPem
v/c Ratio
Uniform Delay, d1 =~
Progression Factor
Incremental Delay, d2 =~
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

T s

HCMAverage ControlDelay 362  HCMLevelof Service
HCM Volume to Capacity raio 0.58
Actuated Cycle Length (s) 700  Sumoflosttime(s) L
Intersection Capacity Utilization 43.2% ICU Level of Service A
AnalysisPeriod(min) . . 0 B e :
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour

6: Division Street & 26th Avenue

36797

KAI Edit
6/17/2009

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Width (f)
Grade (%)

Storage Length (ft)

Storage Lanes
TaperLength (ffy
Lane Util. Factor

Ped Bike Factor
Frt

FitProtected

Satd. Flow (prot)
Fit Permitted
Satd. Flow (perm)

Right TumonRed F

Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Confl. Bikes (#hr)
Peak Hour Factor
_Growth Factor
Heavy Vehicles (%)

Bus Blockages (#hr)

Parking (#/hr)

Mid-Block Traffic (%)

Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Tum Type
Protected Phases

Permitted Phases

Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Yellow Time (s)
All-Red Time(s)
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?
C-Max  C-Max
SEGReI s

Recall Mode
vicRato
Control Delay

10

0,950

estiaw
379 1372

A

—

"k
§ 150

1900

1900
e 9

g i
25
1

2%

- 0.969

1433

38

100
098

1372

~

- Yes

250

1217

095 095
100%
0% 2%
0 5

- 0%

8 158

2
2 2

100 100

155 455

485 485

69.3% 69.3%

35
10
0.5

4.0

35

05
40

41 37

100%

8 200

10
0.0
40

23
095

100%
0%

o

0.0
0.0%

100

I
676

1900

o4
1900

0%
25

5
095

0.997
0 2505

0 25

9

*0.75
o400

0925

503
19

0.95
100%
0%

0.95
100%
0%

49 712

Perm
2

155

485 485

69.3% 69.3%

35 35
10
05

. ‘4"0  :

0.5

' C—Max

o

0%
0 74 |
o

100
155

10

40

CMax

0.95
100%
[

 13“

00
0.0%
00
40

g

095

- 100%
0%

95

0

- Perm

4

4
10.0
215
- 30.7%

3.0

-0.5
35

; Max

7.1

190

1.0

1900

L
0%

0.980

100
099

™

usrny
1900 1900

i

R

0 0

100

Ty

1813

0856
1585
.

sEis

100

|

&
T
1900

0%

ke
1.00

12::; :

<

ey

1900
g

o
0
%
1.00

b

0.980

1851

0979
, 1817
12

Vs

614

ey

095
100%
0%

100%

095 095
100%

0% 0%

0%

%

4

100
190

215
- 30.7%
3.0

10

0.5
35

224

4

40

Max
s
26.8

w1

0 0

10.0
190
215
30.7%
30

‘, 0~0
0.0%

00 05

g

i

35

‘ Max _

479

095
100%
0%

103

0

0%
- 100%
0%

0%
81

15

4;

100

sYggE
215

30.7%
3.0

0.5

10

0.0
00%

0.0
40

Max

196

Division Street 11/17/2004 2008 AM Peak Hour

DDD/EAH
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36797 .
Year 2008 Weekday AM Peak Hour s T KAI Edit
6: Division Street & 26th Avenue : 6/17/2009

A ey v AN ANV

QdeueDelay = o 00 00 . . 0 o000 00

Total Delay 4.1 3.7 741 : ‘ ; 19.6 ,
Queue Length50th¢f) 1 2 78 -
Queue Length 95th (ft) m4 21 ; - m128 , 144 - 67
Intemal Link Dist(f) Mz 423 . b . 39
Turn Bay Length (ft) 25 ; - , B - ; ;
Base Capacity(voh) 241 86 4479 46 473
Starvation Cap Reductn 0 0 0 - 0 -0
SpilbackCapReductn. . = = 0 0 i
Storage Cap Reductn 0 0 0 0 ‘ 0
RedicedvicRatio. = 003 023 = 052 i agsg e )

;94'

Area Type:  Other

Cycle Length: 70

Actuated Cycle Length; 70 . ..
Offset: 22 (31%), Referenced to phase 2: EBWB Start of Yellow

Natural Cycle: 45 -
Control Type: Actuated Coordrnated

* User Entered Value o

m  Volume for 95th percentrle queue is metered by upstream srgnal

Splits and Phases:  6: Division Street & 26th Avenue

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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KAI Edit
6/17/2009

36797

Year 2008 Weekday AM Peak Hour
6: Division Street & 26th Avenue

AN

¢ T s st

" IR

Lane Configurations
Volume (vph) ‘
Ideal Flow (vphpl)
Lane Width
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes
Frt

Flt Protected

Satd. Flow (prot)
FIt Permitted

Satd. Flow (perm)

150

1900

~j‘l1oo ‘

0.98

1.00

0.97

1371

g
1371

40
1900

o

L
1900

676
1900

4.0

12

1900

g

1.00

e

1.00

100

2506

e

2326

90 9

1900 1900
12 12

35

1.00

0.99

o
1900
12

000

0.98

. 098

1814

1585

086

‘1900‘ ;

1900

3 5
1 00
0.98
1850

1818

1900

o 100 s

098

Peak-hour factor, PHF
Adj. Flow (vph)

RTOR Reduction (voh)
Lane Group Flow (vph) - o

Confl. Peds. (#/hr)
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)

0.95

158

186

2%

095

42

ey

095
712

m

%

13

% %

0 215

095

0% 0%'

095

33

0%

0.95

,0%‘_

095 0.

81

.

0%

Tun Type
Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

0.64

30

. N—

064

3.0

‘445 S

75

R

026 |

Perm

175

18’0{;{‘ s

Lane Grp Cap (vph)
v/s Ratio Prot
v/sRatioPerm
v/c Ratio

Uniform Delay,d1 =

Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service .

Approach Delay (s) )

Approach LOS

0.69

014’_’ ‘

'“021' |

. 1479

08

052‘ | ¢

086__ L

408

Ty

HCM Average Control Delay
HCM Volume to Capacity ratuo N ;
Actuated Cycle Length (s)  Sumoflosttime(s) 75
lntersectson Capacsty Utuhzatson ~ ICULevelofService B
c Crmcal Lane Group

HCM Level of Service

Division Street 11/17/2004 2008 AM Peak Hour
DDD/EAH

Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour
7: Division Street & 34th Avenue

KAI Edit
6/17/2009

L he Lontigura IOHS »

fdeal Flow (vphpl)

Grade {%)

Storage Length (ff)

Storage Lanes
Taper Length ()
Lane Util. Factor

Ped Bike Factor

Frt

FitProtected
Satd. Flow (prot)

Fit Permitted
Satd. Flow (perm)

Right TumonRed =

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time(s)

Confl. Peds. (#hr)

Confl. Bikes (#hr)

Peak Hour Factor
Growth Factor
Heavy Vehicles (%)

Bus Blockages (#hr)

Parking (#/hr)

Mid-Block Traffic (%)

Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
2

TunType

Protected Phases a
Permitted Phases

Detector Phase

SwitchPhase

Minimum Initial (s)

Minimum Split(s)

Total Split (s)

Total Split(%)

Yellow Time (s)

Al-Red Time(s)

Lost Time Adjust (s)

Total Lost Time (s)

LeadlLag

Lead-Lag Optimize?

Recall Mode

Control Delay

A

18
1900 1900
9

25
1
s
1.00

0.997

17
0%

100

ggsaL e

1393 1433

ogsR
403 1433
s

2034

, 20 S

1780

BaeT

. 188,
490 49
700%  70.0%

095
0%
5 5

2%

14

14 184

2

49.0

35 3.5

-0.5
40

-0.5
40
C-Max

42 A7

095
100%  100%

o 0%
0

s

- 100%
0%

o

40
155

0.0

00

40

095

5

095
- 100%
0%

49.0

 700% 70.0%
.1 10

35

05
40

" CMax

7.0

8
5
S
718

-~ 100%
0%

5

49.0

0.5

Cougg

15.8

095

g

- N ¢ T AN

095
100%

%

5

A
155

00

 0.0%

00

40

CMax
000 079

g

13

s

1900
. 12

0

1,00

095

- 100%
0%

4

21.0

- 30.0%

3.0

0.0
45

Max

0o

kil

40

t ~ >

&
1900

g
0%

1.00
e

0.991

0980

1843

317

39

s

095

sy
1649

e

©100%  100%  100%

0%

41

210
- 30.0%
3.0

0.0

45

U

k -
. Pem. .
4

15

,,4 .

40
. 185
0.0

- 0.0%

0.0
40

Max

21.9

0%

40 b

185
210

- 300%

3.0

e

0.0

5

O Max

1900
e
0%

100
0.957

095
- 100%

| ¢

+

4Gy
1900

e

S
0
G
1.00

0979
1767 0

- 0357: { -
R

. . ‘:}{25? o

303
,1

‘-

- 100%

0% 0%
B0

095

20 2

20 00

300%  0.0%

3.0
0.0
40

0.0
45

Max
Bonnae
175

Division Street 11/17/2004 2008 AM Peak Hour
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Year 2008 Weekday AM Peak Hour S67THY KA Edit
7: Division Street & 34th Avenue : 6/17/2009

ey v ANt A M S

dueue Delay .

Total Delay 4.2 4.7 70 158 21.9 , 17.5

Queue LengthOth() =~ 2 2 . 0 227 . 25 19
Queue Length 95th (ft) m5 34 m0 m191 58 51
Internal Link Dist () 1954 4 . fr00 2 23
Turn Bay Length (ft) 25 25 - ;

Base Capacity(woh) 259 922 . 57 99 393

Starvation Cap Reductn 0 0 0 0 ; ; 0

Spillback Cap Reductn 6 0 00 ‘ 0

Storage Cap Reductn 0 0 0 0 0

ReducedvicRatio = 005 020 000 o079 020

Cyc!e Length 70

Actuated Cycle Length: 70 . -
Offset; 22 (31%), Referenced to phase2 EBWB Start of Yellow ,
Natural Cycle: 60 -
Control Type: Actuated Coordmated - ;
m  Volume for 95th percentile queue is metered by upstream signal.

Spl’its and Phases:  7: Division Street & 34th Avenue

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour
7: Division Street & 34th Avenue

36797  KkalEdit

6/17/2009

A

Y ¥

Lane th'ﬁgﬁra'ti‘ons( T l ~ T ‘ Fi 8

Volume (vph) 1M 4 1 B8 12 29 39

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

LaneWidth: e sgie g g g T g g s

Total Lost time (s) 40 . 40 4.0 4,0 - 4.5
Lane Util. Factor 100 100 100 ~ .

Frpb, ped/bikes 1.00  1.00 1.00
Flpb, ped/bikes 100 100 100
Frt | 100 1.00 1.00
FitProtected =~ 095 100 095 1.
Satd. Flow (prot) 1393 1432 1376
Fit Permitted .. 027 100 . 0B4
Satd. Flow (perm) 403 1432 929

100
- 1.00

1843

1650

1.00

!p y

g
1900
12

099

v )4

219

1900 1900 1900

M2

45
e
0.99
100
0.96
1768
087
1566

Peak-hour factor, PHF 095 095 095 095

Adj. Flow (vph) 14 180' 4 1 78 13 31 4

095

09
34 20 25

Lane Group Flow (vph) 14 183‘ 0 1 730 o 0 73

GO R g -
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr)
Parking (#/hr)

5 5 5 5
TumType G Pem
Protected Phases
Permitted Phases =
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

u5 M5
450 450
064 0.64

450
0.64

Clearance Time (8) 145 45 aE B g

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

165
“Hesn
0.24

LaneGrpCap(wph) 259 91 597 928 389

v/s Ratio Prot
v/s Ratio Perm - e SR
v/c Ratio 005 020 0.00 079

Uniform Delay,dt 46 51 45 90
Progression Factor 076  0.82 1.56

0.13 05

Incremental Delay,d2 =~ 04 05  0.01}[‘_@06: - 11}

Delay (s) 3.9 47 7.0

EeveforSamice L AT A B e

Approach Delay( ) 46

HCM Average Control Delay
HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 700  Sumoflosttime (s)

Intersection Capacity Utilization 55.4% ICU Level of Service
Analysis Period (i) 4 '

¢ Critical Lane Group

136 . HCM Level of Service

ApproachLOS VR s e e

Division Street 11/17/2004 2008 AM Peak Hour
DDD/EAH

Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour 36797  kalEdit
8: Division Street & 39th Avenue 6/17/2009

Ay v AN AN S

Lane Configurations % B % P L T & LT
Volume(wph) 30 143 35 53 480 47 110 852 79 8 498 104
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
LaneWidthe®) ¢ 9 g 9% 9 12 2 P2 2 12 4
Grade (%) 0% 0% 0%
Storagelength(t) 10 0 150 0 150 0 10 0
Storage Lanes 1 0 1 0 1 0 1 0
Taperlength(t) 25 25 25 25 . 95 05 %
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 09 095
Ped Bike Factor . tpe . . ; S 099
Frt 0.971 0.987 - 0.974

Satd. Flow (prot) 1692 1609 6 1573 *1000 0 1769 *3000 -0 1717 *3000 0
Flt Permitted - 0210 . pdsp 000
Satd. Flow (perm) 352 1609 0 1016 1631 0 1769 3519 0 1717 3412 0
RightTumonRed . = o o Yes 000 Y Yee e
Satd. Flow (RTOR) A 8 14 35

Link Speed(mph) 25 s % 35

Link Distance (ft) 1780 778 - 579 ‘ - 612
TravelTime() ... .. . 485 . . . 34 . < M3 -
Confl. Peds. (#/hr) 4 8 , , 4 ‘ 22
Confl. Bikes (#/hr) ... ... - =~ = = _~=~=~=~= = == _
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
GrowthFactor ~  100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 3% 1% 0%
Bus Blockages(#r) 5 5 5 8 8 8 .5 & 5 8 5. 5
Parking (#/hr) ,

Mid-Block Traffic(%) 0% 0% L%
Adj. Flow (vph) 32 152 37 56 511 50 117 906 84 91 530 111
Lane Group Flow (vph) 2 189 0 56 561 0o 17 -
T Type > ’ i }{:‘,‘ :,;:_Perm W : Perm — - Prot e { .
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Detector Phase 4 4 8 8 5 2 1 6
SwitthPhase = o ; ... _~_~._~=~__~_~=_=_=_=_=_=__=__
Minimum Initial (s) 8.0 8.0 8.0 8.0 3.0 100 30 100
Minimum Split(s) 233 233 233 283 60 196 60 206
Total Split {s) 320 320 00 320 320 00 145 235 00 145 235 0.0

09 e 0

Total Split (%) ~ 457% 457% 00% 457% 457% 00% 207% 336% 00% 207% 336% 0.0%
Yellow Time (s) 33 3.3 3.3 3.3 3.0 3.6 3.0 3.6
Al-RedTime(s) 10 10 10 % .. 00 1o .. 00 t0
Lost Time Adjust (s) 05 05 00 05 -05 0.0 1.0 -05 0.0 10 -05 0.0
TotallostTime(s) 38 38 40 38 38 40 40 41 40 40 41 40
Lead/Lag lead  Lag Lead  Lag
Lead-lag Opfimizs? i R e e e vegee
Recall Mode Max  Max Max  Max None C-Max None C-Max
VIERAtIG s G e g e ss T B e
Control Delay 10.4 6.7 151 1986 384 473 36.7 233

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour DY 097 KAl Edit
8: Division Street & 39th Avenue ) 6/17/2009

Ay ¢ AN b 24

Queue Delay

Total Delay 10.4 6.7 151 198.6 384 47 3 36.7 233

Queue Length50th¢) 4 29 {11 ~313 48 ~47 37 120
Queue Length 95th (ft) 13 38 m19 m#458 9% #3391 77 183 ;
Internal Link Dist () 100 698 409 509
Turn Bay Length (ft) 150 150 ; 150

Base Capacity(vph) 142 661 409 408 1029 258 1021
Starvation Cap Reductn 0 0 0 0 0 -0 0
SpillbackCapReduecn 006 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0

Reduced vic Ratio ik

B

Area Type:
Cycle Length: 70
Actuated Cycle Length:70 L .
Offset: 15.9 (23%), Referenced to phase 2 NBT and 6 SBT Start of Yellow
Natural Cycle: 120 ~ ; , . e L
Control Type: Actuated- Coordmated
- User Entered Value - ' ‘
~ Volume exceeds capacrty queue is theoretrcally mf nrte
_ Queue shown is maximum after two cycles. o
# 95th percentrle volume exceeds capacity, queue may be Ionger ;
_ Queue shown is maximum after two cycles. ; _—
m  Volume for 95th percentile queue is metered by upstream srgnal

Splits and Phases:  8: Division Street & 39th Avenue

Division Street 11/17/2004 2008 AM Peak Hour Synchro 7 - Report
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) W
Year 2008 Weekday AM Peak Hour 3 6 ( 97 KAI Edit
8: Division Street & 39th Avenue 6/17/2009

A ey v AN A S

Lane Configurations % P % B N M 'i +5
Volume(wh) 30 143 35 53 480 47 110 82 79 86 498 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width o 9 ¢ ¢ .9 9 9 2 42 2 12 D P
Total Lost time (s) 3.8 38 38 3.8 4.0 4.1 4.0 4.1 ;
Lane Uti. Factor 100 100 100 100 100 09 100 095
Frpb, ped/bikes 100  1.00 1.00 1.00 1.00  1.00 1.00  0.99 ;
Fipb, pedbikes =~ 100 100 100 100 100 100 100 100
Frt 1.00 0.97 1.00  0.99 1.00  0.99 100 097
FitProtected =~ 095 100 09 100 09 100 095 100
Satd. Flow (prot) 1592 1608 1573 1000 1769 3000 1717 3000
FltPermitted =~ 021 100 061 100 095 100 095 100
Satd. Flow (perm) 353 1608 1016 1630 1769 3520 1717 3412
Peak-hourfactor, PHF =~ 094 094 094 094 094 094 094 094 094 094 094 004
Adj. Flow {vph) 32 152 37 56 511 50 117 906 84 91 530 111
RTORReducion(yph) =~ 0 13 o0 0 5 0 0 9 0 0 24 0
Lane Group Flow {vph) 32 176 0 56 556 0 117 981 0 91 617 0
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 3% 1% 0%
Turn Type Perm Perm Prot Prot N
ProtectedPhases = = = g B s e 8
Permitted Phases 4 , 8 - ; . - -
Actuated Green,G(s) 277 277 277 277 82 27 11 22
Effective Green, g (s) 282 282 ; 282 282 72 232 ; 6.7 227
Actuatedg/CRatio 040 040 040 040 010 033 010 032
Clearance Time (s) 43 43 4.3 43 - 30 4.6 30 46
Lane Grp Cap (vph) 142 648 409 403 182 994 164 973 -
v/sRatoPot 01 . c056 . c007 033 . 005 029
v/s Ratio Perm 0.09 ; 0.06 ; , ‘ ;
vicRato. .. . . . 023 022 014 138 . 064 099 055 0B
Uniform Delay, d1 13.7 140 132 209 302 232 302 201 ;
ProgressionFactor 045 044 = 107 075 100 t00 100 100
Incremental Delay, d2 3.6 1.0 ; 04 1803 75 255 , 4.0 32

Delay (s) 0 98 2 148 1984 3T w7 M2 s
Level of Servnce A A B F D D C C
ApproachDelays) . 78 4796 . 4B 0 A
Approach LOS A F D C

HCM Average Control Delay 68.4 HCM Level of Service E
HCM Volume to Capacityraio 107
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 7.8
Intersection Capacity Utilization  ~ 794%  ICULevelofService @~ D
Analysis Period (min) 15

¢ CriticalLaneGrowp
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Year 2008 Weekday AM Peak Hour g % 7 @ 7} KAl Edit
9: Division Street & 20th Avenue 6/17/2009

L I L 2NN

ane Configurations ; L'

Volume{wh) = 3 5 145 725 77 74 97 35 271 8§

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

LareWidih i) 0 e e g g g g e

Grade (%) 0% 0% 0% ; 0%

Storage Lanes 0 0 1 0 1 0
Taperlengthy. . ... .. 5. . 2% B 2B 2B 2B
Lane Util. Factor 1.00 1 00 1.00 *0.75 0. 95 0.95 1 00 100 1.00 1 .00

PedBikeFactor = = . 0

Frt 0974 0964 0.969

FitProtected =~ o0 pg97 0 D95 0Be3.

Satd. Flow (prot) - 0 0 1605 2458 0 0 1767 o 13 0
FtPermited .~ = o0 Qo6 085 093

Satd. Flow (perm) 0 0 1491 2458 0 0 1767 0 1773 0

Satd. Flow (RTOR)

LinkSpeed(mph) . . ... = 95 20 0 ... 25 25

Link Distance (ft) 148 129 397 - 464

TravelTmefs) . . . 40 44 0 08B 27

Confl. Peds. (#/hr)

ConflLBikest¥br) . . . . e .
Peak Hour Factor 09 09 09 09 09 090 090 090 090 0.90

Growth Factor = 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 8% 4% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages(#h) = 5. 5 B 8 g gD g0
Parking (#/hr) - N , -
MidBlockTraffic(®%) = . 0 0% 0% 0% 0% e
Adj. Flow (vph) ; 6 161 806 86 82 108 39 30 9

Shared Lane Trafrc (%) o : - e [: . : . . ﬂ .
Lane Group Flow (vph) 0 0 170 974 0 0 147 0 39 0

TumType. . 0 Pem Pemm
Protected Phases 2 6 4 3 1 7
PermittedPhases. .~ . . 20 2 0l s
Detector Phase ; 2 2 2 6 4 3

Minimum Inmal( ) 200 200 200 200 , - 30 30 3.0 30
MinimumSplitsf .~ 280 280 280 280 . 70 M50 30 o0
Total Split (s) 300 300 300 430 0.0 00 160 00 110 00 130 270
Total Spiit(%)  429% 429% 429% 614% 00% 00% 229% 00% 157% 00% 19%  39%
Yellow Time(s) 37 37 37 37 , , , 30 3.0 3.0 3.0
Al-RedTime(s) . 10 10 tO6 10 40 40 00 10
Lost Time Adjust (s) -0 <10 10 -0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) %7 37 37 37 40 40 40 40 40 40
Lead/Lag Lag Lag Lag Lag Lead Lead
Lead-lagOptimize? = Yes Yes Yes  Yes  Yes  Yes
Recall Mode C-Max C Max C Max Max , None ; None Max  Max
Control Delay 171 7.6 276 33.0
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36797
Year 2008 Weekday AM Peak Hour KAl Edit
9: Division Street & 20th Avenue 6/17/2009

F A, N YN

Queue Delay : 060 7 ... 00 00
Total Delay 171 18.2 27.6 330
Queue Length 50th (fty 72 02 . 58 . 16
Queue Length 95th (ft) 133 m52 ‘ 111 43
Internal LinkDist¢y 6 49 37 384
Turn Bay Length (ft) ; ‘

Base Capacity (vph) L . 50 1380 . M5 g7
Starvation Cap Reductn 0 386 0 0
Spillback Cap Reductn 0o 0 0 0
Storage Cap Reductn 0 0 N 0 0o
Reduced vicRato ... 03 0% . 03 02

AreaType:

Cycle Length: 70
Actuated Cycle Length: 70 L
Offset: 47.3 (68%), Referenced to phase 2 EBWB Start of Yellow
Natural Cycle: 70

Control Type: Actuated Coordmated

* UserEntered Value ~ '

m  Volume for 95th percentile queue is metered by upstream srgnal

Other

Splits and Phases:  9: Division Street & 20th Avenue
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Year 2008 Weekday AM Peak Hour

9: Division Street & 20th Avenue

36O Y

KAI Edit
6/17/2009

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Width .
Total Lost time (s)
Lane Util. Factor
Frt

Fit Protected
Satd. Flow (prot)
Fit Permitted
Satd. Flow (perm)

¥

1900

A

1900

725
1900

37

m

1900

*0.75

0.97

2459

100
2459
SR

>

21
1900
12

4.0

0.97

1773

096

o

Peak-hour factor, PHF

Adj. Flow (vph)

RTOR Reduction (vph)

Lane Group Fiow {vph)

Heavy Vehicles (%)

‘kEO%‘T

0.90

8% ¢

0.0

806

974

0%

0.90
86

090 0

82

0%

39

0%

0% 0

Bus Blockages (#/hr)

Tumn Type
Protected Phases

Permitied Phases
Actuated Green, G (s)
Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension ()

~ Perm

8

s

023 |

006

3.0

Lane Gp Cap vph)

vis Ratio Prot

v/s RatioPern
vic Ratio

Uniform Delay, d1
Progression Factor

Incremental Delay, d2

Delay (s)
Level of Service

Approach Delay (s )
Approach LOS

106
002

HCM Average Control Delay 8 HCM Level of Servace f
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length(s) 100
Intersection Capacity Utlllzatlon 45.7%
Analysis Periodminy) 15
¢ Critical Lane Group

Sumoflosttmes) M7
ICU Level of Service A

Division Street 11/17/2004 2008 AM Peak Hour
DDD/EAH
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36797 kg
Year 2008 Weekday PM Peak Hour ) Wb @R KA Edit
1: Division Street & 11th Avenue /1712009

O T 2 e S N . S T 4

Lane Configurations 1 i I

Volume (vph) R Sl T
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
LaneWidth(® .. ... . 9 98 9 9 8 82 2 o0 12 2 1P
Lane Util. Factor 1.00 *0.75 095 100 100 100 100 100 100 095 095 0095
PedBkeFactor . 0 og9e b e g e
Fri 0.935 ‘ 0.999
FitProtected .
Satd. Flow (prot) 0 *2500 0 0 1646 0o 0 0 0 0 353 0
FitPermitted e B R R T
Satd. Flow (perm) 0 *2500 0 0 856 0 0 0 0 0 3497 0
Right TumonRed =« = . ¥es 0 0 i Yes 0 0 Yes 0 Yes
Satd. Flow (RTOR) 153 1
Link Distance (i) 355 263 1501 | 1376
TeavelTe s e R s
Confl. Peds. (#/hr) 10 7 ‘ ; 6 4
PeakHourFactor 093 093 093 093 093 093 093 093 093 093 093 093

Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 1% 0%
BusBlockages(#hr) 0 7 7 5 5 0 0 0 0 0 5 5
Adj. Flow (vph) 0 414 314 101 182 0 0 0 0 232 82 9
Shared Lane Traffic (%) e e e

Lane Group Flow (vph) 0 728 0 0 283 0 0 0 0 0 1064 0
Protected Phases 8 7 4 2
Pemitted Phases . 4 L 2 e
Detector Phase 8 7 4 ; 2 2
Minimum Initial (s) 10.0 50 100 100  10.0
MinimumSplits) 256 04 364 . . 196 196
Total Split (s) 00 310 00 100 410 0.0 0.0 0.0 00 290 290 0.0
Total Split (%) ~ 0.0% 443% 00% 143% 586% 00% 0.0% 00% 00% 414% #414% 0.0%
Yellow Time (s) 36 34 34 3.6 3.6

All-Red Time(s) 10 o1 o1 e 10
Lost Time Adjust (s) 00 -05 00 05 -05 0.0 00 00 00 05 -05 0.0
Total Lost Time (s) 40 41 40 39 39 40 40 40 40 41 41 40
Lead/Lag Lead Lag

Lead-LagOptimize? = Yes  Yes ...

Recall Mode Max Max  Max C-Max C-Max
vcRao . 068 . 054 08
Control Delay 18.1 16.0 295
QueueDelay .00 . 22 ' - o 00

Total Delay 18.1 18.2 ; 295
Queue Length 50th (ff) o134 g
Queue Length 95th (ft) 210 64 ; #330

Internal LinkDist¢®) 275 . 18 1429 . 12%
Turn Bay Length (ft) , , , ,

Base Capacity(wh) 1085 58 L 2
Starvation Cap Reductn 0 129 0

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
DDD/EAH Page 1



Year 2008 Weekday PM Peak Hour KAI Edit
1: Division Street & 11th Avenue 6/17/2009

A ey ¢ ANt AN 4

Spillback Cap Reductn _ 0
Storage Cap Reductn - 0
Reduced vlcRatio PO

AreaType:
Cycle Length: 70
Actuated Cycle Length: 70 ~ " L
Offset: 16.9 (24%), Referenced to phase 2 SBTL Start of Yellow ‘
Natural Cycle: 60 o L
Control Type: Actuated- Coordmated

User Entered Value = L ~
# 95th percentile volume exceeds capacuty queue may be Ionger

_ Queue shown is maximum after two cycles.

Splits and Phases:  1: Division Street & 11th Avenue
Frw—

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
DDD/EAH Page 2



Year 2008 Weekday PM Peak Hour 3 679 7 KA Edit
1: Division Street & 11th Avenue 6/17/2009

A ey v AN 2 S

Lane Configurations +1» iy ; I
Volume(wph) =~ 0 38 292 94 169 O 6. 0 0 216 765 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
LaneWish. . = o ¥ 9 99 99 22 2 12 12 12
Total Lost time (s) 4.1 K ; 4.1
Lane Ut Factor . .. = . 076 8 00 095
Frpb, ped/bikes 0.99 1.00 : 1.00

Fipb, ped/bikes L e e e e
Frt 0.94 1.00 , ‘ 1.00
FltProtected =~ ... = .. 490 . = . 08 o099

Satd. Flow (prot) 2500 - 1646 N 3496
FitPermitted =~ = . . 400 ot gBf 0 e g
Satd. Flow (perm) 2500 856 3496
Peak-hourfactor, PHF =~ 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 414 314 101 182 0 0 0 0 232 823 9
RTOR Reduction (vph) o %4 0 o0 o0 0 0 06 0 0 94 0
Lane Group Flow (vph) 0 634 0 0 283 0 0 0 0 0 1063 0
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 1% 0%
Turn Type pm+pt Perm

Proteced Phases SR s R R
Permitted Phases 4 , , , 2 «
Actuated Green, G (s) S 4 36 g
Effective Green, g (s s) 26.9 37.1 - 249
Actuatedg/CRatio. .. 038 053 b 08
Clearance Time (s) 4.6 ; 4.4 - ; ‘ ; 4.6
VehiceExtension(s) . 30 0 amp g
Lane Grp Cap (vph) 961 523 - 1244
T T
vis Ratio Perm , 0.24 ; 0.30 i
vicRaio 0 " b gee g i e g e
Uniform Delay, d1 17.8 10.8 B 209
ProgressionFactor . =000 0 agge e e e
Incremental Delay, d2 3 5 , 3. 7 ‘ , 16

Level of Serwce c ; B ; - c ;
ApproachDelay(s) = 213 g e 0 g
Approach LOS C B A C

HCM Average Control Delay 240 HCM Level of Service C

HCM Volume to Capacityrato o070

Actuated Cycle Length (s) ‘ 70.0 Sum of lost time (s) ‘ 82

Intersection Capacity Utilization =~ 85.0% ICULevelofService E
Analysis Period (min) 15

¢ Critical LaneGroyp

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour KAl Edit
2: Division Street & 12th Avenue 6/17/2009

O TR 2N S N B I B4

Lane Configurations
Volume (yph) 3 5% 0 0 211 106 47 632 92 0 0 O
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
laneWidh¢y = . ¢ 9 99 ¢ g g 2 92 12 192 42 1
Lane Util. Factor 095 *0.75 100 100 100 100 095 095, 095 1. 00 100 100
Ped BikefFactor* L - e e ‘Q"gg, - Lgpg . . do

Frt 0.955 ; 0.982

Satd. Flow (prot) 0 2522 0 0 1590 0 0 3458 0 0

FitPermiffed = . g7 0 gger
Satd. Flow (perm) 0 2344 0 0 1590 0 0 3455 0 0
RightTumonRed = & 0 Weg 0 0 0 Yes 0 0 0 Yes
Satd. Flow (RTOR) 48 27

Lifk S (HEk) o e B Re

Link Distance (ft) 263 ‘ 461 ; 1504

Confl. Peds. (#/hr) 20 i 4 7 8 -
PeakHourFactor =~ 095 085 095 095 095 095 095 09 095 095 09 095
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 1% 0% 0% 0% 0%
BusBlockages@hr) . 7 7 Q0 g5 B0 B 5 000
Adj. Flow (vph) 32 601 0 0 222 112 49 665 97 0 0 0
SharedlepeTraffic(%) = 0 e
Lane Group FIow (vph) 0 633 0 0 334 0 0 811 0 0 0 0
TumType Pem T Perm - s s
Protected Phases 2 2 4

Permitted Phases o 2 - . ! . . 4 -

Detector Phase 2 2 : _ 2 4 4

Minimum Initial (s) 100 100 10.0 100 100

MinimumSplits) 164 164 164 234 234 o
Total Split (s) 36.0 36.0 0.0 00 360 00 340 340 0.0 0.0 0.0 0.0
Total Split(%) 514% 514% 00% 00% 514% 00% 486% 486% 00% 00% 00% 00%
Yellow Time (s) 34 34 34 34 3.4

All-RedTime(s) .. ... 40 10 .. . 40 . 40 10 .
LostTlmeAdjust() 05 05 0.0 00 05 00 -05 -05 0.0 00 00
TotallostTime(s) 39 39 40 40 39 40 39 39 40 40 40
Lead/Lag

Lead-Lag Optimize? = . 0
Recall Mode C-Max C-Max C-Max Max  Max

VcRato . oo 0Bg g e gsE

Control Delay 10.8 7.2 15.9

QueveDglay 05 o 0 00

Total Delay 1.3 7.2 15.9 - -
Queue Length 95th (ft) m145 89 176 ; ;

Internal Link Dist (ft) o3 3 e 23
Turn Bay Length (ft) ,

BESe Capacity (Vph) o R orE R i R S e BT

Starvation Cap Reductn 146 0 0

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 36797  kaledt
2: Division Street & 12th Avenue 6/17/2009

A ey v ANt 2N/

”SprllbaekCeuiReductn e = - 0

Storage Cap Reductn ; 0 0
Reduced vicRatio. . G 0.54

Area Type:
Cycle Length: 70
Actuated Cycle Length:70 L
Offset: 45.1 (64%), Referenced to phase2 EBWB Start of Yellow
Natural Cycle:45
Control Type: Actuated- Coordmated

_UserEntered Value o
m  Volume for 95th percentrle queue is metered by upstream srgnal

Splits and Phases:  2: Division Street & 12th Avenue

" 50

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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3679 g/KAl Edit

6/17/2009

Year 2008 Weekday PM Peak Hour
2: Division Street & 12th Avenue

A

R N | >

”

— Ty ¥

Lane Configurations
Volume (vph)
ldeal Flow (vphpl)
Lane Width
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes

Flpb, pedibikes

Frt ,

Flt Protected
Satd. Flow (prot)

FitPermitted

Satd. Flow (perm)

1900

30

44

1900
39
Ws g

1.00
1.00
2523

2344

0

e
s

, 1900

1900
G2

1900

4P

0 21 106 41 832
1900

1900

39

92
1900

095

1.00

1900

0.98

= iy
3455

3455

Peak-hour factor, PHF
Adj. Flow (vph)

RTOR Reduction (vph)

Lane Group Flow (vph)
Confl. Peds. (#hr)
Heavy Vehicles (%)
Bus Blockages (#/hr)

0%
G

0.95
32

0

,‘0

095

601

0
633
0%
o

095

_

%

0

0.95

0% 0% 0%
G -

095

665

. ‘0%

09

97

. 15 . 0
796

T 095

0%

o
0

0

Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Lane Grp Cap (vph)
v/s RatioProt
v/s Ratio Perm
vlcRato =
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay(s)
Level of Service
Approach Delay (s)
Approach LOS

int
HCM Average Control

-

Delay

Perm

HCM Volume to Capacity raio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)

32.1

44

sae
2 . .

e

1075

14.1

027
059

064

1.5

056

S

12.6

70.0

166.2%

HC‘M,LeveI of Servlce

L

¢ CriicalLaneGrowp

* Sumoflostime (s)

Division Street 2/28/2005 2008 PM Peak Hour
DDD/EAH

Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 36797 KkalEdit
3: Division Street & 17th Avenue 6/17/2009

— Y ¢ T N

Lane Configurations aS & Ld

Volume (vph) . 630 33 7. 280 35 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
LaneWidth(® 9 9 9 9 12 12
Lane Util. Factor 075 095 100 100 100 1.00 |
PedBikelFaclor 1 irpgn i g e
Frt 0.992 | 0.959

Flt Protected o 0909 096
Satd. Flow (prot) 2349 0 0 1674 1744 0o ‘
FitPermitted ~  pog4 096
Satd. Flow (perm) 2349 0 0 1649 1744 0

Right TumonRed S e Yeg
Satd. Flow (RTOR) 12 16
LinkSpeed(mph) 20 25 95

Link Distance (ft) 834 456 403

Travel Time () o284 0 94 40
Confl. Peds. (#/hr) , 1 14
PeakHourFactor 095 095 095 095 095 095
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%

Bus Blockages(#hr) 7 7 L5 00
Parking (#/hr) 5 5

Adi.Flow(vph) 663 35 7 295 37 16
Shared Lane Traffic (%) B ,

Lane GroupFlow(wph) 698 0 0 302 5 0
Turn Type Perm
Protected Phases =~ 2 .
Permitted Phases 2 ;
DetectorPhase . ... .2 . . 9 ‘2 4

Switch Phase ‘
Minimuminiials) 100 100 100 100

Minimum Split (s) 16.5 ; 165 165 190

Total Split (s) 505 00 505 505 195 00
Total Split (%) 721% 0.0% 721% 721% 27.9% 0.0%
YelowTime(s) 35 35 35 30
All-Red Time (s) 1.0 1.0 1.0 1.0
LostTimeAdjusts) =~ 05 00 056 05 00 00
Total Lost Time (s) 4.0 4.0 4.0 4.0 40 40
Lead-Lag Optimize? ; ‘ N

Recall Mode CMax  CMax CMax None

v/c Ratio 0.35 022 0.20

Control Delay 13 4T 24

Queue Delay 0.0 0.0 0.0

Total Delay 13 0

Queue Length 50th (ft) 22 13 14

Queue Length 95th (ft) .2 . .m0 a4
Internal Link Dist (f} 754 376 323
TumBaylength®y = .

Base Capacity (vph) 1988 1395 399

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
DDD/EAH Page 7



36797 |
Year 2008 Weekday PM Peak Hour w KAl Edit
3: Division Street & 17th Avenue 6/17/2009

—- N ¢ YN

Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0 0
StorageCapReductn 0 . o0 Q0
Reduced v/c Ratio 0.35 022 013

Area Type:
Cycle Length: 700
Actuated Cycle Length: 70
Offset: 23 (33%), Referenced to phase 2.EBWB, Startof Yellow
Natural Cycle: 40

Control Type: Actuated-Coordinated

*  User Entered Value

m_ Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Division Street & 17th Avenue

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour ) KAl Edit
3: Division Street & 17th Avenue 6/17/2009

o R 2 N

Lane Configurations +b 4 ¥
Volume(wph) 630 33 7 280 3 15
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900
Lane Width o9 g g 2
Total Lost tlme( ) 4.0 4.0 4.0
LaneUtiLFactor ~  *075 100 100

Frpb, ped/bikes 1.00 1.00 099

Fipb, pedibkes =~ 100 100 100

Frt 0.99 1.00 096
FitProtected . = = 400 - 400 097

Satd. Flow (prot) 2350 1674 1745
FitPermitted 100 . 098 o097

Satd. Flow (perm) 2350 1649 1745
Peak-hourfactor, PHF 095 095 095 095 09 095
Adj. Flow (vph) 663 35 7 295 37 16
RTORReduction(wph) 2 0 0 0 15 0
Lane Group Flow (vph) 696 0 0 302 38 0
Confl.Peds.(hr) = gl g
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
BusBlockageshr) 7 7 5 5 0 0
Parking (#/hr) 5 5

fumType.. . Pegm L
Protected Phases 2 2 4
PermitedPhases . 0 L 2
Actuated Green, G( ) 55.5 55.5 6.0

Effective Green,g(s) 560 50 60

Actuated g/C Ratio 10.80 ; 0.80  0.09

Clearance Tme(s) 45 45 40
Vehicle Extension (s) 3.0 3.0 3.0
LaneGrpCap(wph) 1880 1319 150

v/s Ratio Prot c0.30 c0.02
visRaioPerm.. = . . . 08

v/c Ratio 0.37 023 0.26
UniformDelay,dt 20 17 299
Progression Factor 0.36 - 062 1.00
IncrementalDelay,d2 =~ 05 03 09

Delay (s) 1.2 14 308
LevelofSerice =~ ... A A C

Approach Delay (s) 1.2 14 308

Approach Los A .

HCM Average ControlDelay . 27
HCM Volume to Capacity ratio 0.36 }
Actuated Cyclelengths) =~ 700  Sumoflosttime(s) 80
Intersection Capacity Utullzatlon 36.9%  ICULevel of Service A
AnalysisPeriodfmin) = g5
¢ Critical Lane Group

HCM Level of Service

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour SB797 KalEdi
4: Division Street & 20th Street 6/17/2009

- N ¢ TN/

Lane Configurations
Volume (wph)
Ideal Flow (vphpl) 1900
LaneWidth(®y 9 f 8 12 12
Lane Util. Factor 075 0985 100 100 100 1.00

Flt Protected 0.994 0.995
Satd.Flow(ro)y =~ 2333 0 0 1666 1664 0
Fit Permitted 0.994 0.995

Satd. Flow(erm) 2333 0 0 1666 1664 0
Link Speed (mph) 20 25 2%

Link Distance () 33 148 497

Travel Time (s) 10.3 ; 40 136
PeakHourFactor 095 095 095 095 095 09

BEI BTN e a0s
1900 1900 1900

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%

Parking (#/hr) 5 5 ;

Adj. Flow (vph) o 580 " 46 324 g ‘ 33 -
Shared Lane Traffic (%) , ; ;

Lane GroupFlow(wh) 651 0 0 370 3% 0

Sign Control " Free Stop

Control Type: Unsignalized
*  User Entered Value

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 3679 7 KAI Edit
4: Division Street & 20th Street ) ¢ 6/17/2009

—- Y ¢ T N 7

Lane Configurations Lu d L4
Volume(vehh) 554 67 44 308 4 31
Sign Control Free Free  Stop
Grade %% s
Peak Hour Factor 095 095 09 095 09 095
Hourlyflowrate(vph) 580 71 46 324 4 ‘
Pedestrians

Lane Width (fy

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Mediantpe ~  None  Nome

Median storage veh) -
Upstreamsignal(®) 75%¢ 148

pX, platoon unblocked 0.90

vC, conflicting volume et 1032 325
vC1, stage 1 conf vol

vC2, stage 2 confvol .=
vCu, unblocked vol 651 979 325
fCosinglefs) L g 0 B8 B
tC, 2 stage (s)

tFg) . 0 99 0 35 33
p0 queue free % 85 98 95
cMcapacity(vehh) . 214 676

VolumeTotal 387 264 311 3
Volume Left , 0 0 4 4
VolumeRigt =~ o0 74 0 33
cSH ; 1700 1700 945 543
VolumetoCapacity = 023 046 005 007
Queue Length 95th (ft) 0 0 4 5
ControlDelay(s) 00 00 16 121
Lane LOS : A B
ApproachDelays) 00 16 121
Approach LOS B

?%/,

3 1%

Average Delay 1.0 ‘
Intersection Capacity Utilization ~ 493%  ICULevelof Service LA
Analysis Period (min) 15

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 36797 kal Edit

5: Division Street & 21st Avenue ‘ 6/17/2009

— N ¢ TN

Lane Configurations b q L

Volume (vph) 663 157 15 337 115 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 075 095 100 100 100 1.00

Fit Protected 0.998 0.968 ,

Satd Flow(profy = 2486 0 0 612 fe6 0

Fit Permitted 0.937 0.968

Satd. Flow(perm) 2456 0 0 1570 17%6 0
Right Turn on Red No , Yes ‘

Link Speed (mph) 20

Link Distance () 129

Travel Time (s) 44 ;
PeakHourFactor 094 094 094
Heavy Vehicles (%) 0% 0% 0%
Bus Blockages@hn) 7 ~
Adj. Flow (vph) 705
Shared Lane Traffic (%)
Lane Group Flow (vph) 872 0 0
TumType. = o Pem
Protected Phases 27
Permitted Phases 2
Detector Phase 27
SwitthPhase . . e
Minimum Initial (s) 200 200 3.0 30 30 200 30 , ,
MinimumSplits) . 0 0 977 o770 480 s g0 o e e
Total Split (s) 57.0 00 300 300 130 00 110 160 430 270

Total Split(%) 814% 0.0% 429% 429% 186% 00% 16% 23% 1% 3%
Yellow Time (s) , 37 37 3.0 ” 3.0 3.0 4.0 3.0 , ,
AlkRedTime(s) . = . 40 40 00 10 40 10 g0
Lost Time Adjust (s) -1.0 00 1.0 -10 1.0 00

Total LostTime(s) =~ 37 40 37 37 40 40

Lead/Lag Lag Lag Lead lead lag

Lead-lagOptimize?  Yes Yes Yes = Yes Yes
Recall Mode ; ~ CMax C-Max  Min ~ None None Max Max

vcRato © . g4 08077

Control Delay - 1.0 - 196 478 - ;

QueveDely = 08 = 91 a0

Total Delay , , 1.8 19.7 . 482
Queuelength50th(fy 3 142 64
Queue Length 95th (ft) 18 231 #157
Internal Link Dist¢ft) 49 1197 434

Turn Bay Length (ft)

Base Capacity(voh) 180 603 252

Starvation Cap Reductn 643 0 0

sk GRS R
Storage Cap Reductn 0 0 0

s 0‘94 -
b 0%

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 36797 KAI Edit
5: Division Street & 21st Avenue 6/17/2009

—- N ¢ T N

Reduced,v/cRaﬁo 070 ; 063 074

Area Type:

Cycle Length 70

Actuated Cycle Length: 70

Offset: 47.3 (6 (68%), Referenced fo phase 2: EBWB Start of Yellow

Natural Cycle: 70 ;

Control Type: Actuated- Coordmated

* User Entered Value

# 95th percentile volume exceeds capac;ty queue may be |onger
. Queue shown is maximum aftertwocycles. =

_ Other

Splits and Phases:  5: Division Street & 21st Avenue

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour KAI Edit
5: Division Street & 21st Avenue : 6/17/2009

—- Y ¥ T N/

Lane Configurations 1 4 ¥

Volume(wph) =~ 663 157 15 3% 115 572
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width e 9.
Total Lost time (s) 7 3.7 4.0

Lane Util. Factor ~  *075 100 1.00

Fri 0.97 1.00 095
FitProtected 100 100 097

Satd. Flow (prot) 2456 1672 1756
FltPermited 100 . 004 097

Satd. Flow {(perm) 2456 1571 1756
Peak-hourfactor, PHF 094 094 094 094 094 094
Adj. Flow (vph) 705 167 16 359 122 61
RTOR Reduction(wph) = 0 ) .0 0 0
Lane Group Flow (vph) 872 0 0 375 157 0
Heavy Vehicles (%) - 0% °
Bus Blockages (#/hr) 7 7 5 5 0 0
Turn Type L Pen - .
Protected Phases

Permitted Phases
Actuated Green, G (s)
Effective Green,g(s)
Actuated g/C Ratio
Clearance Time (s) o e 30
Vehicle Extension (s) 3.0 3.0
LaneGrpCap(wph) 1916 o604 o211
v/s Ratio Prot c0.35 c0.09

visRatoPem L

vic Ratio 0.46 062 074 ;
UniformDelay,dt 26 174 298
Progression Factor 0.15 ; 0.82 1.00

Incremental Delay,d2 =~ 05 44 131

Delay (s) 0.9 187 429

LevelofServicee ™. A . B D

Approach Delay (s) 0.9 187 429

HCM Average ControlDelay 110
HCM Volume to Capacity ratio ; 0.56 ; ;
Actuated Cyclelength(s) 700  Sumoflosttme(s) 77
Intersection Capacity Utilization 464% ICU Level of Service A
Analysis Period (miin) . 14 e

¢ Critical Lane Group

~ HCM Level of Service

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 3 B 7 9 ? KAl Edit
6: Division Street & 26th Avenue 6/17/2009

N N

Lane Configurations g % B & &
Volume(wh) 14 545 73 4 3y 221 58 120 62 13 95 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Storage Length (ft) 25 0 25 0 0 0 0 0
Storagelanes 0 0 1 o0 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Ut Factor = 095 *075 095 100 100 100 100 100 100 100 100  1.00
Ped Bike Factor 1.00 1.00 0.99 - 0.99

Fit Protected 0.999 0.950 0.988 . 0.995

Satd. Flow (prot). 0 2319 0 1592 1653 0 0 19 0 0 189 0
Fit Permitted 0.945 0.302 0.911 0962
Satd. Flow(perm) 0 2193 0 506 1653 0 0 1659 0 0 1768 0
Right Turn on Red Yes Yes - Yes , ~ Yes
Satd. Flow(RTOR) 3 40 .- s
Link Speed (mph) 20 25 25 ‘ 25

Link Distance (ft) 1200 0 B4 e BE g

Travel Time (s) 43.5 13.7 15.1 ‘
ConfiPeds (. . B L g 13
Peak Hour Factor 095 095 09 09 095 095 095 095 095 095 095 0.95
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 7 7 7 5 5 5 0 0 0 0 0 0
Parking () .. 100 BB i s e S
Adj. Flow {vph) 15 574 77 43 397 28 61 126 65 14 100 25
Shared Lane Traffic (%) e =~~~ === __ @ .
Lane Group Flow (vph) 0 666 0 43 425 0 0 252 0 0 139 0
TumType . 0 Pemn 00 Pem 0 Pemn i Pem
Protected Phases 2 2 4 4
Pemited Phases . 12 i e g L
Detector Phase 2 2 2 2 4 4 N 4 4
Minimum Initial (s) 10.0 100 100 100 100 100 10.0 100
MinmumSplits) 165 155 155 155 190 190 190 190
Total Split (s) 485 485 00 485 485 00 215 215 00 215 215 0.0
Total Spiit(%) = 693% 693% 00% 693% 693% 00% 307% 307% 00% 30.7% 30.7% 0.0%
Yellow Time (s) 35 35 35 35 3.0 30 30 30
Al-RedTimefs) . 0 40 - 10 10 . 10 10 . 90 0.
Lost Time Adjust (s) 05 05 00 -05 -05 00 05 05 00 -05 -05 0.0
TotalLostTime(s) =~ 40 40 40 40 40 40 35 35 40 35 35 40
Lead/lag

LeadlagOptimize? . . o e ‘

Recall Mode C-Max C-Max C-Max C-Max Max  Max Max  Max
vcRao . 047 013 040 . iy 030
Control Delay 45 1.9 23 26.2 20.7
QueueDelay . . g0 00 008 06 00

Total Delay 45 1.9 23 26.2 , 20.7
QuetelengthBOth(t) . 27 g s 43
Queue Length 95th (ft) 73 m2 16 154 87

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 36797 KalEdit
6: Division Street & 26th Avenue 6/17/2009

A ey v ANt A M4

tntemal Link Dist

Turn Bay Length (ft) k k

Base Capacity(vph) 1405 . %22 1054 . . 444 . 466
Starvation Cap Reductn 0 0 0 0 0
Spilback CapRedhetn ... .86 . .. ¢ 0 g 0
Storage Cap Reductn 0 0 0 N 0 k 0
R‘educedv'/c‘Ratio Ueemserssa fay : ~ A s :

Area Type .
Cycle Length 70
Actuated Cycle Length: 70 t

Offset: 22 (31%), Referenced to phase 2 EBWB Start of Yellow
Natural Cycle: 40 ~

Control Type: Actuated Coordmated

* UserEntered Value '

m  Volume for 95th percenttle queue is metered by upstream SIgnaI

- Other .

Splits and Phases:  6: Division Street & 26th Avenue

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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36797 KAI Edit
6/17/2009

t ~ | 4

Year 2008 Weekday PM Peak Hour
6: Division Street & 26th Avenue

AN ¥

“— A -

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width

Total Lost tlme( )
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes
Frt

Fit Protected
Satd. Flow (prot)

Flt Permitted
Satd. Flow (perm)

S
1900

1%

- 545
- 1900

1900

40

1.00

100

0.98

100

2318
0.94
2192

s

"
1900

40

100
100

1.00

095 1.

1592

- 030 1.

506

“a

- e
1900

58

1900

12

&

120

1900

0.99

1.00

0.97

- 099

1799

091

1659

{20
35
1.00

62

1900

Sy

.13
1900
2

1900

35

0.99

0.98

099
1828
09
1768

o
1900
e

= g

o

Peak-hour factor, PHF

Adj. Flow (vph)

RTOR Reduction (vph)
Lane Group Flow (vph) -

Confl. Peds. (#/hr)
Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking (#/hr)

0.95

574

655

5

095

77

0%
7

5

095 0.

43

3

0%

0%

095
61

095

126

g
234

0o

0.85

65

0%

095

095

100

128
0%

0.95
25

Tum Type
Protected Phases
Permitted Phases

Actuated Green, G( ) N
Effective Green, g (s)

Actuated g/C Ratio

Clearance Time(s)

Vehicle Extension (s)

440
w5

0.64

45

3.0

440
Wned

0.64

Perm.

‘064

3.0

~ Perm

e

175
soqggienn
0%

| o %

Lane Grp Cap (vph)

v/s Ratio Prot

VisRatioPerm

vlc Ratio

Uniform Delay, d1 =

Progression Factor

Incremental Delay, &2 =~

Delay (s)
Level of Service

Approach Delay( ) ;

Approach LOS

1393

¢0.30
047

054 o

293

322

e
025

o

455; rr—

HCM Average Control Delay HCM Level of Service
HCM Volume to Capacity ratio J
Actuated Cycle Length (s) 700
Intersection Capacity Utilization ; 61.0%
Analysis Pefiod(min) =~ 15
¢ Criical Lane Group

~ Sum of lost time (s) o 7s
ICU Level of Serwce o B

Division Street 2/28/2005 2008 PM Peak Hour
DDD/EAH

Synchro 7 - Report
Page 17



36797 kal edit
6/17/2009

Year 2008 Weekday PM Peak Hour
7: Division Street & 34th Avenue

I —

> ¥

Lane Confi guratrons
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft) -
Storage Length (ft )
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Blke Factor
Frt

Fit Protected

Satd. Flow {prot) =

Fit Permitted

Satd. Flow (perm)

Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)

Adj. Flow (vph)

Tumn Type
Protected Phases

Permitted Phases

Detector Phase
Switch Phase
Minimum Initial (s ( )

Minimum Spiit (s)

Total Split (s)

Total Split(%)

Yellow Time (s )
All-Red Time (s)
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode
vicRatio
Control Delay
Queue Delay
Total Delay

Queue Length 50th (ft)

Queue Length 95th (ft)

100

0.950

0.439

68

2
693
Conf.Peds. ¥y . .

0.95

0%

Shared Lane Traffic (%)
Lane Group Flow (vph) 32

1.00

698

,

100

1451

Yes

095
S

706

2

10.0
SERT
49.0
‘70.0%’1 .

3.5

05
. 4-0

CMax
008

77

77

ml4

100
155
490
700%

35

0.5

0.0

0.0%

0
0.0

=

.45

095
5 5 5
20 438 34

100
. 155

700%

oM
1900

Y
1.00
1.00

s
0.950
1393

0.290

Yes

25

Cidion:

a0

446 0

2
1900

12

1900

s

48 5

"‘095“ 0.95

w0 42 0
. Perm. e

2

49.0 .0
00%
3.5

T e
00

-05
40

C Max‘“ -
e

171

171

358

) c Max

007 051
55 88
55 8.8

10 155

290 00

0.95

0%

100
185
21.0
30.0%

3.0

15
0.0
45

100

0.98

0.998

789

0.99

16

25

86

095
0%
- 5

21.0

1 300% 0

3.0

0.0

.o
010

17.0

12

12
1900
12

25

100

0.95
0%

100
185

0.0

00
40

‘ Yes

0%

33
1900

g

25

1.00

s

21.0

30.0%

3.0
g
0.0

45

Max  Max
19.0

170

33

100

1 30.0%

‘\*\Tr\l{

39
1900 1900
Gaum

| 25
100 1.00
0.99

e

0.983
781 0
0.902
1634 0
Yes

210 0.0
0.0%
30
0.0

Max

e

19.0

66

Division Street 2/28/2005 2008 PM Peak Hour

DDD/EAH
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KAl Edit

Year 2008 Weekday PM Peak Hour 9 6 i
7: Division Street & 34th Avenue @5 @ 6/17/2009
A A T R

Internal Link Dist (ft) 1953 q700 27 993
Turn Bay Length (ft) 25 25

Base Capacity (vph) . 40 934 273 934 429 o A4
Starvation Cap Reductn 0 0 0 0 0 0
Spillback CapReductn =~~~ 0 0 o 0 0 0
Storage Cap Reductn 0 0 0 0 ; 0 0
ReducedvicRaio =~ 008 o076 007 o05¢ 010 . 026

AreaType:. Ofther

Cycle Length: 70

Actuated Cycle Length: 70 o ;
Offset: 22 (31%), Referenced to phase 2 EBWB Start of Yellow
Natural Cycle: 60 ~ .
Conrol Type: Actuated- Coordmated

m_ Volume for 95th percentile queue is metered by upstream signal. .

Splyits and Phases:  7: Division Street & 34th Avenue

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
DDD/EAH Page 19



Qv
Year 2008 Weekday PM Peak Hour 36797 KAl Edit
7: Division Street & 34th Avenue 6/17/2009

N R

Lane Configurations %

Voume(wph) 30 663 8 19 46 32 2 21 12 3B 39 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
LaneWidh ¢ 9 9 g 9 9 12 12 12 12 12 12
Total Lost time (s) 40 4.0 4.0 4.0 45 45

Lane Util. Factor =~ 100 100 S f00 400 00 dEp
Frpb, ped/bikes 1.00  1.00 1.00 1.00 - 098 0.99 ,
Flob, edlblkes N i e e
Frt , 1.00  1.00 B 100  0.99 - - 09% 0.96
FltProtected = 08 {00 08 100 400 0 pgg 0
Satd. Flow (prot) 1382 1451 1393 1447 1788 ‘ 1781 ,
FltPermitted =~ 044 100 02 400 099 6%
Satd. Flow (perm) 639 1451 425 1447 1776 1633
Peak-hourfactor, PHF =~ 095 095 095 095 095 095 095 095 095 095 09
Adj. Flow (vph) 32 698 8 20 438 34 2 28 13 35 41
RTORReducton(wh) =~ 0 ¢ 0 0 4 0 0 10 0 0 18
Lane Group Flow (vph) 32 705 0 20 468 0 0 3 0 0 8
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Parking (#/hr) 5 5 5 5 5 5 0
TunType Pem . Pem . P@m . Pem
Protected Phases 2 2 4 4
Permitted Phases = 2 - e . G- _ = .
Actuated Green, G (s) 445 445 445 445 16.5 16.5
Effective Green,g(s) 450 450 40 450 . 465 o 4E5
Actuated g/C Ratio 064 0.64 0.64 064 0.24 0.24
Clearance Time(s) . . 45 45 = g5 s 0 L g s
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
LaneGrpCap(vph) = 414 933 273 90 . #9 .  ggs

v/s Ratio Prot c0. 49 ; 0.32

V/sRatoPem. ...._005 . Q006 . 002 0005

v/c Ratio 008 076 0.07 050 0.08 0.22
UniformDelay,dt 47 87 47 66 208 26
Progression Factor 149 122 1.00 1.00 1.00 1.00
incrementalDelay,d2 = 03 53 . 05 48 g g
Delay (s) 74 15 9 ‘ 52 85 21.2 229
LevelofService. . . AL B R GER e e
Approach Delay (s) 155 8.4 212 22.9
Approachtos .. .. . B R e .. Cc

811 -

HCM Average ControlDelay . - HCM Level of Service
HCM Volume to Capacity ratio 0.61 ; .
Actuated Cyclelength(s) . 700  Sumoflosttime(s)y 85
Intersection Capacity Utlhzatlon 54.9% ICU Level of Service A
AnalysisPerod(min} = = = 0 s

¢ Critical Lane Group

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 36797 KAl Edit
8: Division Street & 39th Avenue 6/17/2009

A T S L N B T 4

Lane Configurations N T % T % b Y b

Volume (vph) . B4 477 68 67 283 74 80 696 111 172 861 104
Ideal Flow (vphpl) 1900 1500 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) o9 g 0 9% 9 12 2 2 12 12 1
Storage Length (ft) 150 0 150 0 150 0 15 0
Storagelanes 1. . 0o 1 1
Taper Length (ft) 25 25 25 25 25 2% B 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 095
Ped Bike Factor 0.99 1.00 099 089

Fit Protected 0.950 0950 , 0.950 -
Satd.Flow(proty =~ 1579 1619 0 1582 1611 0 1769 *3000 0 1769 *3000 0
Fit Permitted 0.421 0.246 0.950 ; 0.950 ;
Satd. Flow (perm) 700 1619 0 412 1611 0 1769 3462 0 1769 3466 0
Right Turn on Red Yes Yes ~ Yes , ~Yes
Satd Flow (RTOR). . g & i 7 g e
Link Speed (mph) ; 20 ; 25 B 35
Link Distahge ) S8 e s e g e e s
Travel Time (s) 60.7 21.2 11.3 ; - 184
Confl. Peds. (#/hr) - a2 e g
Peak Hour Factor 09 09 096 096 096 09 096 09 09 096 096 096
HeavyVehicles (%) 0% 0% 0% 0% 0% 2% 0% 0% 1% 0% 0% 0%
Bus Blockages (#/hr) 7 7 7 5 5 5 5 5 5 5 5 5
Adj.Flow(voh) 88 497 74 70 295 77 83 725 116 179 897 108
Shared Lane Traffic (%) - , -
Lane Group Flow(wph) 88 58 0 70 372
Turn Type Perm Perm
Protected Phases 4
Permitted Phases 4 8
DetectorPhase . .. . 4 4. 8 8 | 5 2 g

Switch Phase

MinimumIniial¢s) 80 80 80 80 30 100 30 100
Minimum Split {s) 233 233 233 233 60 196 60 206
TotalSplit¢s) 500 500 00 50 50 00 115 315 00 185 385 00
Total Split (%) 50.0% 50.0% 0.0% 50.0% 500% 0.0% 11.5% 315% 00% 185% 385% 0.0%
Yellow Time(s) 33 33 33 33 . 30 38 30 3
All-Red Time (s) 1.0 1.0 1.0 1.0 0.0 1.0 - 00 1.0
LostTime Adjust(s) 05 05 00 05 -05 00 10 05 00 10 05 0.0
Total Lost Time (s) 3.8 3.8 4.0 3.8 38 4.0 4.0 41 4.0 40 4.1 40
Leadlag - . 0 lead Lag lead lag
Lead-Lag Optimize? ' Yes Yes Yes Yes
RecallMode =~ Max Max = Max  Max ~ None C-Max ~ None C-Max
vic Ratio 027 075 037 049 066 095 078 091
ControlDelay 195 296 246 206 703 57 650 434
Queue Delay 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
TotalDelay 195 296 246 206 703 57 650 434
Queue Length 50th (ft) 33 285 28 152 52 ~281 110 324
Queuelength95th(f) 71 427 69 236  #120 #4416  #02 #d65
Internal Link Dist (ft) 1700 698 499 592

0 8 s 0179 1005 0
Prot Prot
5 2 1 6

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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o vy £y ¥
Year 2008 Weekday PM Peak Hour 36 (R { KAI Edit
8: Division Street & 39th Avenue 6/17/2009

N Y

TumBaylength(fty = 150 o ‘ o o
Base Capacity {vph) 323 753 190 753 257 1110
StarvatonCapReducn 0 0 0 0 6. 0
Spillback Cap Reductn 0 0 0 0 0 0
StorageCapReductn 0 0 0 0 00
Reduced v/c Ratio 027 075 037 049 070  0.91

Area Type:
Cycle Length: 100
Actuated Cycle Length: 100 ; ,
Offset: 62.9 (63%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 70 ‘
Control Type: Actuated-Coordinated =~
¥ User Entered Value
~ . Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles. ,
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Other

Splits and Phases:  8: Division Street & 39th Avenue

.
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Year 2008 Weekday PM Peak Hour 367 97 KAI Edit
8: Division Street & 39th Avenue 6/17/2009

A ey v ANt 2N Y

Lane Configurations b T % 11) % A LT ‘
Volume (vph) B84 477 68 67 283 74 80 696 111 172 861 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 38 3.8 3.8 38 40 41 4,0 4.1

Lane Util. Factor 100 100 100 100 100 09 100 095

Frpb, ped/bikes 1.00 099 1.00  1.00 100  0.99 1.00  0.99

Fipb, ped/bikes 100 100 100 100 100 100 100 100
Frt 1.00 0.98 1.00 097 1.00 0.98 1.00 098
FitProtected =~ 095 100 08 100 09 100 095 100
Satd. Flow (prot) 1679 1620 1592 1611 1769 3000 1769 3000
FtPermitted 042 100 02 100 09 400 095 o0
Satd. Flow (perm) 699 1620 412 1611 1769 3463 1769 3466
Peak-hourfactor, PHF 096 096 096 096 09 095 096 09 09 09 09 09
Adj. Flow {vph) 88 497 7 70 295 77 8 725 116 179 897 108
RTOR Reductionwph) = .\ = 10 500 00 0 g g g e g g
Lane Group Flow (vph) 88 563 0 70 363 0 83 828 0 179 996 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 0% 1% 0% 0% 0%
BusBlockages(@hy) 7 7 7 e
Turn Type Perm Perm Prot Prot

Protected Phases = i i g e e g
Permitted Phases 4 8 , e
Actuated Green, G(s) 457 457 457 457 B8 284 140 35
Effective Green, g (s) 462 46.2 462 46.2 58 289 130 361
Acuatedg/CRaio 046 046 046 046 006 029 013 03
Clearance Time (s) 4.3 4.3 4.3 43 30 46 30 46
Vehicle Extension(s) = = 30" 83100 30 300 e g g
Lane Grp Cap (vph) , 323 748 190 744 103 867 230 1083

v/s Ratio Prot 0 8 o3 005 028 cot0 eols
v/s Ratio Perm , 0.13 017 - ‘ -
vicRato 027 o075 037 049 08 096 078 092
Uniform Delay, d1 166 222 174 187 465 349 421 306
Progression Faclor. = U000 000 00 000 o0 oo o0 0 e
Incremental Delay, d2 2.1 6.9 5.4 2.3 3%2 215 152 138
Delay(s) i 0 86 0291 gt s mpg g s
Level of Servnce B C C c F E E D
Approach LOS C C E D

58 \i}ﬁ\\!

HCM Average Control Delay 42.6 HCM Level of Serwce D

HCM Volume to Capacityrao 080 . e

Actuated Cycle Length (s) 100.0 Sum of Iost tlme (s ) 78
Intersection Capacity Utilization ~~ 821% ICULevelofServicee =~ E
Analysis Period (min) ; 15

¢ CriticalLaneGrowp
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Year 2008 Weekday PM Peak Hour
9: Division Street & 20th Avenue

KAI Edit
6/17/2009

36T

:':me onfigurations
Ideal Flow (vphpl)

Lane Util. Factor
B
Flt Protected

Satd. Flow (prot)
Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow@®TOR)

Link Speed (mph)

V’olume,(vph’){ : S

> 2

Uranpmpsague
1900

LaneWidth(®) 9
ko.95 0.95

1900 1900

0998

0.934

Link Distance @ty

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Bus Blockages@#hr) 7 T
2 18 612

Adj. Flow (vph)

50
093 093 093

Shared Lane Traffic (%)

Lane Group Flow (vph)

TunType
Protected Phases

PermittedPhases 2 2

Detector Phase

SwitchPhase

Minimum Initial (s )
Minimum Split (s)
Total Spllt( )
Total Split (%)
Yellow Time (s )
All-Red Time (s)
Lost Time Adjust (s )

Total Lost Time (s)

leadlag
Lead-Lag Optimize?
Recall Mode

vic Ratlo

Control Delay

Queue Delay

4029%

 CMax

Total Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn

Spilback Cap Reductn

Storage Cap Reductn

 Perm

Perm

200 200 200
GsorgaEy SRy

300 300 300
: 42.9% 429%
37 37 37

Lol
40 10 -10
BEsT sy

Lag Lag Lag

Yes  Yes Yes
C-Max CMax

135

Cors

x4

% 0% 0% ‘

35

093

0%

2.0
e
0.0
00%

430

61.4%

40

1.0

‘ 1900

;1 00

‘25” |

109 157
1900
9 12

1900

1.00 1.00

0971
- 0.962
0 175

0.962

0 s
~No

1900

25

Yoo D

W ey
1900 1900 1900
e )
100 100  1.00 1oo 1.00

0.950
e
0.950
1734 0

314

6

40

129

093

0.0
40

s

0.0%

97

10.8

093 093
0% 0%

17 169

.

3.0

Lag

None

424

229%  0.0%
s

00 00
40 40

135

116 oy
m27 -

184

e

0

0

89

234

0

g

-8

- #82
Wbt

a4

0

0

093 093 093 093 093

0% 0% 33% o%, 0%

3.0 3.0
. 150 50
00 110 110 0.0
00% 157% 157%  0.0%
30 30 ,
0.0 0.0 0.0 0.0 0.0
40 40 40 40 40
Lead Lead -
Yes :Yesf[*f L
None None,
075
58 6
R
Gl

Division Street 2/28/2005 2008 PM Peak Hour
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Synchro 7 - Report
Page 24



Year 2008 Weekday PM Peak Hour 36797 KAIEdit
9: Division Street & 20th Avenue 6/17/2009

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)

Lane Util. Factor
Pt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (fty
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)

Bus Blockages (#/hr)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
TumType 0 =
Protected Phases 1 7
Permitted Phases L
Detector Phase

SwitchPhase = . L
Minimum Initial (s) 3.0 3.0
MinimumSplit(s) 130 120
Total Split (s) 130 270
Total Split (%) 19%  39%
Yeliow Time (s) 3.0 3.0
Al-Red Time(s) 00 10
Lost Time Adjust (s)

Total Lost Time(s)

Leadllag Lead

Lead-Lag Optimize? =~ Yes
Recall Mode Min  Max
vicRato ~ .
Control Delay

Queue Delay =

- Total Delay ;

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft) ,

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn =

Storage Cap Reductn

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour 3 679 KalEdit
9: Division Street & 20th Avenue 6/17/2009

L L U 2R VNN

AreaType:  Other
Cycle Length: 70
Actuated Cycle Length: 70 - ‘
Offset: 47.3 (68%), Referenced to phase 2 EBWB Start of Yellow
Natural Cycle: 70 ~ ; ~
Control Type: Actuated Coordmated
User Entered Value L
# 95th percentile volume exceeds capacuty queue may be Ionger
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream sngnal

Splits and Phases:  9: Division Street & 20th Avenue

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour X KAI Edit
9: Division Street & 20th Avenue 3 @ f by ? 6/17/2009
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Year 2008 Weekday PM Peak Hour 36797 KAl Edit
9: Division Street & 20th Avenue 6/17/2009

L N T U 2R IV NN

ane Con lguratnons

Volume(wh) .. .. .2 {7 560 292 . 54 109 @ 457 43 4 45 405 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 g 4 42 12 12 P 9P
Total Lost time (s) 37 40 4.0 - 4.0

Lane Util. Factor G R SRR

Frt 100 095 0.97 , 1.00
FltProtected 04000 4000 ggg e 09
Satd. Flow (prot) 2525 1595 1775 1734
FltPermitted . 08 100 0% 095
Satd. Flow (perm) 2362 1595 1775 1734
Peak-hourfactor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 2 18 612 314 58 117 169 46 1 16 "y 0
RTORReducion(yphy 6 0 0 0 0O 0 0 0 O 0 0 0
Lane Group Flow (vph) 0 0 632 489 0 0 216 0 0 0 129 -0
Heavy Vehicles(%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 0% 0%
Bus Blockages (#/hr) 7 7 7 5 5 5 0 0 0 0 0 0
TumType Pem Perm 0 o Pemo o 0
Protected Phases 2 6 ; 4 3
permmed Phases  2 . 2 ; _ : e L - g
Actuated Green, G (s) 259 380 12.0 7.0
Effective Green, g () ... 29 3909 . 20 -
Actuated g/C Ratio 038 056 o7 0.10
Clearance Time(s) . 47 50 40 40
Vehicle Extension (s) 3.0 3.0 3.0 3.0
LaneGrpCap(wphy 908 @88 W04 T8

v/s Ratio Prot cO.31 ¢0.12 B

v/s RatoPerm 0027 - i

vic Ratio ‘ ‘ 0.70 0.5 0.71 ; 0.75

Uniform Delay,dt. ... . . 481 g0 . . g4 e
Progression Factor ; 049 021 100 1.00
Incremental Defayd2 .~ . . 42 49 7B 500
Delay (s) 13.1 4.0 35.0 46.6
LevelofServicee = ... B A . e p
Approach De|ay( ) 13.1 4.0 35.0 46.6
Approach (055 s R R

HCM Average Control Delay -
HCM Volume to Capacity ratlo 070 ‘ , »
ActuatedCycleLength(s) 700 Sumoflosttime(s) 1567
Intersection Capacity Utilization 57.5% ICU Level of Servnce , B
AnalysisPeriod(min) = .. B

¢ Critical Lane Group

HCM Level of Service

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Appendix D
Synchro Analysis

One-Lane Existing Timings



HCM Signalized Intersection Capacity Analysis
1: Division Street & 11th Avenue

6/30/2009

A

- N

2R N |

>

<

Lane Configurations B 4 4P

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 12 12
Total Lost time (s) . 40 40 = 40
Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes . 099 - 1.00 1.00

Flpb, ped/btkes 1.00 1.00 1.00
Pt ; 692 . . 100 . 1.00

Fit Protected 1.00 0.98 1.00

Satd. Flow (prot) 1490 ...1626 3482

FIt Permitted 1.00 0.68 1.00

Satd. Flow (perm) . 1490 1124 o Lo 3480
Volume (vph) 0 105 158 316 569 0 0 0 0 46 453 8
Peak-hour factor, PHF 089 0.89 089 089 089 089 089 089 089 089 089 089
Adj. Flow (vph) 0 118 178 355 639 0 0 0 0 52 509 9
LaneGroupFlow(vph) 0 296 0 0 99%4 0o o 0o 0 0 570 O
Confl. Peds. (#/hr) 12 2 5 10
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 2% 0%
Bus Blockages (#/hr) 0 5 5 8 8 0 0 0 0 0 5 5
TunType L _ pm+pt L ‘ L Perm ..
Protected Phases 8 7 4 2
Permitted Phases L 4 2
Actuated Green, G (s ) 29.9 446 16.4
Effective Green, g (s) 305 450 tro
Actuated g/C Ratio 0.44 0.64 0.24
Clearance Time (s) 46 44 46
Vehicle Extension (s ) 3.0 3.0 3.0
Lane Grp Cap (vph) 649 798 846

v/s Ratio Prot 0.20 cO.19

v/s Ratio Perm L c0.61 ¢0.16

v/c Ratio 0.46 1.25 0.67
Uniform Delay, d1 139 125 240
Progression Factor 1.00 0.93 1.00
Incremental Delay, d2 23 111.5 43
Delay (s) 16.2 123.2 28.3
LevelofService @ . B LB ... Cc
Approach Delay (s) 16.2 123.2 0.0 28.3

Approach LOS

HCM Average Control Delay

HCM Level of Service.

HCM Volume to Capacity rat|o 107 ‘ ; ;
Actuated Cycle Length (s) 700  Sumoflosttme(s) 80
Intersection Capacity Ut:hzanon ICU Level _of Service ; E

¢ Critical Lane Group |

Division Street 11/17/2004 2008 AM Peak Hour
DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
Page 1



HCM Signalized Intersection Capacity Analysis

2: Division Street & 12th Avenue

36797

6/30/2009

A

Lane Conflguratlons
Ideal Flow (vphpl)
Lane Width 9
Total Losttime(s)
Lane Util. Factor

Frpb, ped/bikes

Flpb ped/blkes

it .

Fit Protected

Satd. Flow (prot)
Fit Permitted
Satd. Flow (perm)

1900

—

.l
11900

9

1.00
o0

1.00

1.00

1648
0.60

> ¢ 7

; b
1900 1900 1900
9 9 9

1.00
1.00
1.00

1.00

. 40
0.99

Snepg
corgspRIT

isERER

“« f

1900 1900 1900
9 12 12

‘4,,0;:‘: ﬁi; .

0095

1900

. T Y

1900 1900 1900
12 12 12 12

0.99

0.99

3449

e
0.99 |
49

Volume (vph) 10

Peak-hour factor, PHF  0.91
Adj. Flow (vph) 11

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)
Heavy Vehicles (%) . 20%
Bus Blockages (#/hr) 5

141

091 0

155

5;

706

776

091 091
1038

0%

238 179
091
262 197

8 19

0% 2%

8 0 5

695

764

091
995

1%

31 0 0 o0
0.91 y |

0% 0% 0%
5 00

0%
0

Turn Type .
Protected Phases

Permitted Phases 2

Actuated Green, G(s )
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm

1336
1 049

049

3.0

040

. Peem .
4

276
; 28 o

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Apr

Actuated Cycle Length (s)

Intersection Capacity Utilization ; -
¢ Critical Lane Group =~

HCM Volume to Capacny ratlo

478

g0
91.6%

135

0.58

1725

o065

EEET

| Level of Service

1.06

~ Sum of lost time (s)
ICU Level of Servxce

Division Street 11/17/2004 2008 AM Peak Hour

DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
Page 2



HCM Signalized Intersection Capacity Analysis 367
3: Division Street & 17th Avenue 6/30/2009

— Y ¢ TN 7

Lane Configurations B J W

deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 9 9 9 9 12 12

TotalLosttime (8) o g g
Lane Util. Factor 1.00 1.00 1.00 -

Fipb; pedibikes 1o B igre R ST 00 D e

Fipb, ped/b:kes 1.00 1.00 ,

Frt ~ L0008
Flt Protected . 1.00 096

Fit Permntted 1.00 1.00 0.96

Satd. Flow(perm) 1407 = 1652 795
Volume (vph) 147 25 6 761 183 12 - ;
Adj. Flow (vph) 162 27 7 836 201 13

Lane GroupFlow(wph) 189 0 0 843 214 0

Confl. Peds. (#/hr) 4 9 ; - -
Heavy Vehicles (%) 2% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 5 5 8 0 0

Turn Type

Permitted Phases 2 ;

Actuated Green,G(s) 485 = 485 130
Effective Green, g (s) 49.0 49.0 13.0
Actuatedg/CRato 070 070 019
Clearance Time (s) 4.5 4 5 4.0

Vehicle Extension(s) 30 = .

Lane Grp Cap (vph) 985 1156 333
v/sRatoProt = 0143 . c012
v/s Ratio Perm cO 51

VcRato 019 073 064
Uniform Delay, d1 3.6 64 264
ProgressionFactor 044 079 100
Incremental Delay, d2 0.4 0.4 4.2
Delay (s) = ey o
Level of Serwce A A C
ApproachDelay(s) 20 = 55 306
Approach LOS A A C

HCM Average Control Delay 9.3 HCM Level of Servnce A
HCM Volume to Capacity ratio . o7t .
Actuated Cycle Length (s) 70.0 Sum of lost tlme (s)
Intersection Capacity Utilization = 68.2%  ICU Level of Service
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
DDD/EAH Page 3
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HCM Signalized Intersection Capacity Analysis 367 ?
5: Division Street & 21st Avenue “ 6/30/2009

— Y ¢ T N

Lane Configurations B 4 b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 9 9 9 9 12 12

Total Lost tlme (S) . 40 an oy 40 40 N

Lane Utll Factor 1.00 1.00 1.00

£ 09 . 100 099

Fit Protected 1.00 1.00 0.96 ,

Satd. Flow(prot) =~ 1569 1654 1792

Fit Permitted 1.00 0.99° 0.96

Satd. Flow(perm) 1569 1645 1792

Volume (vph) 185 84 12 768 108 13
Peak-hour factor, PHF  0.93 093 093 093 093 093
Adj. Flow (vph) 199 90 13 826 116 14

Lane GroupFlow (vph) 289 0 0 839 130 0
Heavy Vehicles (%) 2% 3% 0% 0% 0% 0%
BusBlockages@#hr) =~ 5 5 8 8 0 0

Turn Type Perm

Protected Phases . 27 o i
Permitted Phases 2

Actuated Green,G(s) 530 237 100

Effective Green, g (s ) 530 24.4 9.0
Actuatedg/CRato 076 035 013

Clearance Time (s) 47 3.0

Vehicle Extension(s) 30_____30...___ e
Lane Grp Cap (vph) 1188 573 230
visRatioProt . . ¢018 . e007 0
v/s Ratio Perm c0.51

VicRato. . .. 024 . 146 057 .
Uniform Delay, d1 25 228 287
ProgressionFactor 017 08 100
Incremental Delay, d2 0.5 2155 9.7

Delay (s) 09 . 2344 384

Level of Serwce A F D
ApproachDelay(s) @ 09 = 2344 384
Approach LOS A F D

HCM Average Control Delay 160.5 HCM Level of Servuce F
HCM Volume to Capacityratio 076 . . o
Actuated Cycle Length (s) 70.0 Sum of Iost tlme (s) - ‘ -
Intersection Capacity Utilization ~ 69.3%  ICULevelofService B
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5§ Report
DDD/EAH Page 4
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o | . . 36797
HCM Signalized Intersection Capacity Analysis
6: Division Street & 26th Avenue 6/30/2009

A ey v ANt AN 4

Lane Configurations s 28 Fi S P18 F1 P8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 12 12
Total Losttime(s) . . 40 . 4@ g0 40
Lane Util. Factor 1.00 1.00 1.00 1.00
Frpb,pedbikes = = 098 . 400 0% 099
Flpb ped/blkes 1.00 1.00 1.00 1.00
B e S g
Fit Protected 1.00 1.00 0.98 1.00

Satd. Flow(proty =~ 1376 1644 1814 . 847
Flt Permitted 0.98 0.97 0.85 0.98

Satd. Flow(perm) 1346 1602 . s . 1843
Volume (vph) 8 150 40 47 676 12 90 91 31 7 77 14
Peak-hour factor, PHF  0.95 0.95 095 095 095 095 095 095 095 095 095 095
Adj. Flow (vph) 8 158 42 49 712 13 95 96 33 7 81 15
Lane Group Flow (vph) 0 208 6 0 74 0 0 24 0 0 103 0
Confl. Peds. (#/hr) 23 19 7 7
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 5 5 5 8 8 8 0 0 0 0 0 0
Parkihg @) = 9 =5 5 e e e
Turn Type Perm Perm Perm Perm
ProtectedPhases . 2 . o 2 g e
Permitted Phases 2 2 4
Actuated Green, G (s) . M0 M40 W5
Effective Green, g (s) 445 445 175
Actuated g/C Ratio .. 064 . 0B4 . 025
Clearance Time (s) | 4.5 4.5
VehicleExtension(s) 30 30
Lane Grp Cap (vph) 856

visRatioProt | = e
v/s Ratio Perm 0.15 .
vicRato ... . 994 . 076
Uniform Delay, d1 5.5
Progressmn Factor - : ; ',;:“:o 67’ s
Incremental Delay, d2 0.7
DeEE s e
Level of Servnce A
Approach Delay(s) 44 106
Approach LOS A

HCM Average Control Delay 13.6
HCM Volume to Capacityrao o741 .
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization =~ 81.8%  ICULevelofServicee @~ D
¢ Critical Lane Group

HCM Level of Servsce

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
DDD/EAH Page 5
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HCM Signalized Intersection Capacity Analysis 367 97
7: Division Street & 34th Avenue 6/30/2009

Ay v AN b NS

Lane Configurations Fi 8 & &> Fi 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 12 12
Total Losttime¢s) = 40 40 . 40 g
Lane Util. Factor 1.00 1.00 1.00 1.00

Frob, pedbikes 00 e g0 099
Flpb ped/blkes 1.00 1.00 100 1.00

FIt Protected 1.00 1.00 0 08 0.98

Sald oW I S R BT R

Flt Permitted 0.95 1.00 0.88 087
Satd. Flow(perm) 136 1444 . tes6  4B7M4
Volume (vph) 13 171 4 1 682 12 29 39 5 32 19 24
Peak-hour factor, PHF 095 0.95 095 095 095 095 095 095 095 095 095 095
Adj. Flow (vph) 14 180 4 1 718 13 31 41 5 34 20 25
Lane Group Flow (vph) 188 O 0 72 0 0 77 0 079w
Confl. Peds. (#/hr) 4 8 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 5 5 5 8 8 8 0 0 0 0 0 0
Parking ) 5 5 5 5 &5 ..
Turn Type Perm Perm Perm Perm

Protected Phases = = . on s g e ..
Permitted Phases 2

Actuated Green, G (s) M5
Effective Green, g (s) 45.0
Actuatedg/CRatio =~ o064
Clearance Time (s) 4.5

Vehicle Extension(s) 30
Lane Grp Cap (vph) 878
vsRatioProt = . o
v/s Ratio Perm 0.14

v/c Ratio ... . P2z
Uniform Delay, d1 5.2 9 1
ProgressionFactor 08 142
Incremental Delay, d2 0.6 3.6
Delay (s) ... 48 . 164
Level of Servnce A B

Approach Delay (s) .. 48 . 164 95
Approach LOS A B

HCM Average Control Delay 15.1 HCM Level of Servsce B

HCM Volume to Capacityrato =~ 063

Actuated Cycle Length (s) 70.0 Sum of Iost tlme (s) 8.0

Intersection Capacity Utilizaton ~ 57.6%  ICULevelofService A
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
DDD/EAH Page 6
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HCM Signalized Intersection Capacity Analysis 367
8: Division Street & 39th Avenue 6/30/2009

Aoy ¢ ANt A2 M4

Lane Configurations & LT N Ah ,
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 12 12
Totallosttime(s) = =40 . . 409 40 40 a0 a0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95 ,
Frpb,pedbikes ... t0O . 400 100 100 100 099
Flpb ped/blkes 1.00 1.00 1.00 1.00 1.00 1.00

Flt Protected 0.99 1.00 095 1.00 0.95 1.00
SaldEleWIpIEtI R e 000T e e00D T TR0t
Flt Permitted 0.89 0.95 095 1.00 095 1.00
Satd. Flow (perm) 447 = 1558 1769 3520 1717 3412
Volume (vph) 30 143 35 53 480 47 110 852 79 86 498 104
Peak-hour factor, PHF  0.94 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 32 152 37 56 511 50 117 - 906 84 91 530 111
Lane GroupFlow(wph) 0 22¢ 0 0 617 0 117 90 0 91 841 0
Confl. Peds. (#/hr) 4 8 4 22
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 3% 1% 0%
Bus Blockages (#/hr) 5 5 5 8 8 8 5 5 5 5 5 5
TumiType | Perm 1 aaPepm B appgE i Pt e
Protected Phases 4 8 5 2 1 6
Permitted Phases. . . 40 008 0
Actuated Green, G (s) 277 27.7 8.2 228 76 222
Effective Green,g(s) = 280 . . 280 72 934 . 86 228
Actuated g/C Ratio ~ 0.40 0.40 0.10 0.33 0.09 0.33
Clearance fime(s) = .43 483 30 486 30 48
Vehicle Extension (s (s ) 3.0 3.0 3.0 3.0 3.0 3.0
LaneGrpCap(vph) 579 628 182 1003 = 162 977
vis Ratlo Prot c0.07 ¢0.33 0.05 O 21
vic Ratio 0.38 0.99 0.64 0.99 056 0. 66
UniformDelay,d¢t 148 200 = = 302 2314 303 202
Progression Factor 0.49 1.00 1 00 1.00 1.00 1.00
IncrementalDelay,d2 = 49 338 75 255 44 34
Delay (s) 9.2 54.6 37.7 486 34 7 23 7
Approach Delay (s) 9.2 54.6 47.5 25.0
Approach LOS ...y P H

HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) ; 700 Sumoflosttme(s)y .. .80 . .
Intersectlon Capacity Utlllzatlon 95 1% ICU Level of Serwce E

¢ Critical Lane Group o - - s,

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
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HCM Signalized Intersection Capacity Analysis 36797
9: Division Street & 20th Avenue 6/30/2009

L AN L . 2 YN

Lane Configurations <

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12

Total Losttime(s) = 40 40 40 40
Lane Util. Factor 1.00 1.00 1. 00 1 00

Flt Protected 1.00 1.00 0.96 0.96

Satd. Flow (prot) .. . 1e06 1617 . 47874773

Fit Permitted 0.67 1.00 0.96 0.96
Satd. Flow(perm) 1081 1617 L e e -
Volume (vph) 3 5 145 725 77 74 97 35 27 8

Peak-hour factor, PHF 090 090 090 090 090 090 090 09 09 0%
Adj. Flow (vph) 3 6 161 806 86 82 108 39 30 9

Lane Group Flow (vph) O 0 1170 974 0 0 W47 0 %@ 0o
Heavy Vehicles (%) 0% 8% 4% 0% 0% 0% 0% O% 0% 0%
BusBlockages(#hr) 5 5 5 8 8 8 B W 0 L0
Turn Type Perm Perm

ProtectedPhases = & L 2 s L g
Permitted Phases 2 2

Actuated Green, G(s) = 237 367 e gs
Effective Green, g (s) 244 374 16.4 4.2 ‘
Actuatedg/CRatio. = 03 053 . Q023 006
Clearance Time (s) 4.7 4.7 4.0 4.0

Vehicle Extension(s) ~  © @ = 130 30 g a0

Lane Grp Cap (vph) 377 864 414 106

WisRatoProt = 0 gDB0 008 en02

v/s Ratio Perm 0.16

v/c Ratio ... ... 045 143 . D08 037
Uniform Delay, d1 176 163 224 - 316

ProgressionFactor 091 092 4100 100

Incremental De|ay, d2 3.8 589 0.5 22

Delay (s) ... 499 9739 . 229 338

Level of Servnce B E Cc C
ApproachDelay¢s) . . 199 789 . 229 38 .
Approach LOS B E C C

HCM Average Control Delay 60.2 HCM Level of Serwce
HCM Volume to Capacityratio 085 .
Actuated Cycle Length (s) 700 Sum of Iost tlme (s) 12.0 ,
Intersection Capacity Utilization 743%  ICUlevelofService @ C
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
DDD/EAH Page 8
KITTELPORT-ST51



6ET97
HCM Signalized Intersection Capacity Analysis
1: Division Street & 11th Avenue 6/30/2009

N N R

ane Configurations B 4 Ih

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 12 12
:Total"‘l_gst;tim“e‘:(s)‘~ . 40 S 40 - . ... A
Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes e ’:~, ~‘0_~99‘:;:; S 100 L L fi‘“ L . 100
Flpb ped/blkes 1.00 1.00 1.00

Flt Protected 1.00 0.98 0.99 ‘
Satd Flow(prety . . 250 ... . . 0 w2
FIt Permitted 1.00 0.30 0.99
Satd. Flow(perm) =~ = 26500 .. . 859 . . . 3499
Volume (vph) 0 385 292 94 169 0 0 0 0 216 765 8
Peak-hour factor, PHF  0.93 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 414 314 101 182 0 0 0 0 232 823 9
Lane GroupFlow(wh) 0 728 0O 0 283 0 0 O 0 O 1064 O
Confl. Peds. (#/hr) 10 4 6 ; 4
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 1% 0%
Bus Blockages (#/hr) 0 7 7 5 5 0 0 0 0 0 5 5
Protected Phases 8 7 4
PermittedPhases . =~ 0 4 e
Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extensnon (s)

Lane Grp Cap | (ph)
v/s Ratio Prot

v/s RatoPerm ...
v/c Ratio 0.76 . ‘
UniformDelay,d1 . 486 4340 G s o
Progression Factor 1.00 1.03 1.00
IncrementalDelay,d2 = 55 84 B
Delay (s) 24 1 27 0
LevelofService .. = G L e
Approach Delay( ) 24.1 - 27 0 0.0 28.3

{ ’~ . 2067 Level of Service

HCM Volume to Capacity ratlo 0.78

Actuated Cycle Length (s) 700  Sumoflosttime(s) = 8.0
Intersection Capacity Utllnzatlon 107.8% ICU Level of Servnce F
¢ Critical Lane Group .. L .

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 1
KITTELPORT-ST51



6/30/2009

t » M1 ¢

HCM Signalized Intersection Capacity Analysis
2: Division Street & 12th Avenue

O TR S

Lane Configurations
Ideal Flow (vphpl)
Lane Width

Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/blkes

Ert . L
Fit Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

1900

4
1900
9 9

1.00

- 100
1.00 |
s

1.00

1900

9

1658

0.97

1616

. 095

N
11900 1900
9

9

g

1.00

099

1.00

1.00

1.00

- 1590; .

1900

4B
1900 1
9 12 12

095

1900

1900

12

40 @

100

1.00
1.00

1.00

1900
12

SssET

1900

1900

12

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)

Lane Group Flow (vph)

Confl. Peds. (#/hr)
Heavy Vehicles (%)
Bus Blockages (#/hr)

095

30 571
0.95
32 601

0 633

0%
7 7

0%

0.95

20

0%
0

0.95

—
0 "

211

095
222
Svamay

0%

1095

".ﬁl ~, Q%
5

106 47
.95 0.95
112 49
0o 0
4 7
2%5;

632

665

095
11

92

0.95

97

8

0%

T

0

e

—
095 095 0095

0

0%

0

0
o

5 0 5

5

0

0

0

Turn Type L
Protected Phases

Permitted Phases
Actuated Green, G(s) ;
Effective Green,g(s) =

Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

. Rem ..
2 » .

316
320 ‘:\<2@-
046

Sazion

046

30

.. Pemm

g

043

296
O

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay,d1
Progression Factor ;
Incremental Delay, d2 =~

Delay (s)

Level of Service @
Approach Delay (‘s) »

Approach LOS

738

046

o2t ,ff -

181

047

Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s) ;
Intersection Capacity Utlllza’non
¢ Critical Lane Group

Sumoflosttime(s)
CULevelofSeviee D

85.0%

Division Street 2/28/2005 2008 PM Peak Hour
DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
Page 2



HCM Signalized Intersection Capacity Analysis
3: Division Street & 17th Avenue 6/30/2009

— N ¢ T N

Lane Configurations B J b4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 12 12
Total Losttime(s) = 40 40 40
Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes @ 100 100 099

Fipb, ped/blkes 1.00 1.00 1.00

Frt ... P . 100 096

Fit Protected 1.00 1.00 0.97

Satd. Flow (prot) =~ 1443 = 1674 1745

Fit Permitted - 1.00 0.99 0.97
Satd.Flow(perm) 1443 1656 1746
Volume (vph) 630 33 7 280 35 15
Peak-hour factor, PHF 095 095 095 095 095 095
Adj. Flow (vph) 663 35 7 295 37 16
Lane Group Flow (vph) 698 0 0 302 5 0
Confl. Peds. (#/hr) 1 14
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) ‘ 7 7 5 S 0 0

Turn Type Perm
ProtectedPhgses . 2. .. ... . 24

Permitted Phases 2

Actuated Green,G(s) 556 @ 555 60

Effectlve Green g (s) 56 0 56 O 6 0 ‘ -
Clearance Tlme (s) 4.5 4 5 4 0 ‘ ;
VehicleExtension(s) 3800 =~ 30 30
Lane Grp Cap (vph) 1154 1325 150

v/s Ratio Prot . c048 e c003.
v/s Ratio Perm 0 18
vic Ratio ... 060 023 035
Uniform Delay, d1 27 1.7 30.2
ProgressionFactor 068 061 100

Incremental Delay, d2 1.3 0.3 1.4

Delay (s) o T s
Level of Serwce A A C
Approach Delay(s) ~ 32 = 14 316
Approach LOS A A C

HCM Average Control Delay 41 HCM Level of Serv:ce A

HCM Volume to Capacity ratio . 058 -
Actuated Cycle Length (s) 70.0 Sum of lost tlme (s) 8.0
Intersection Capacity Utilization  536%  ICUlLevelofService @ A
¢ Critical Lane Group

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 3
KITTELPORT-ST51



HCM Signalized Intersection Capacity Analysis '
5: Division Street & 21st Avenue 6/30/2009

- Y v TN/

Lane Configurations B & L

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 9 9 9 9 12 12

Total Losttime(s) = 40 = 40 40

Lane Ut|| Factor 1 00 1.00 1.00

B e oot

Fit Protected 1.00 1.00 0.97

Satd. Flow (proty 1619 1672 1756

Fit Permitted 1.00 0.95 0.97

Satd. Flow(perm) 1619 1600 1756

Volume (vph) 663 157 15 337 115 57

Peak-hour factor, PHF.  0.94 094 094 094 094 094
Adj. Flow (vph) 705 167 16 359 122 61

Lane GroupFlow(vph) 872 0 0 375 183 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% ;
BusBlockages(#hr) 7 7 5 5 0 0
Turn Type Perm

Protected Phases 27 2 e
Permitted Phases 2

Actuated Green,G(s) 536 = 259 94
Effective Green, g (s) 53.6 26.6 84
Actuatedg/CRatio 077 038 012
Clearance Time (s) 4.7 3.0
VehicleExtension¢s) 30 30
Lane Grp Cap (vph) 1240 608 211

v/s RatoProt = c¢054 = 040
v/s Ratio Perm 0.23

WgRate.. . 070 0 OB2 0BT
Uniform Delay, d1 4.2 176 303

ProgressionFactor 050 079 100
Incremental Delay, d2 1.1 41 291

Delay (s) ... 82 . 181 593

Level of Servuce A B E

ApproachDelay(s) = 32 181 593

Approach LOS A B E

HCM Average Control Delay 14.3 HCM Level of Serwce

HCM Volume to Capacityrato 073 e e

Actuated Cycle Length (s) 70.0 Sum of Iost tlme ( ) 8.0

Intersection Capacity Utilizaton . 64.4%  ICULevelofService B
¢ Critical Lane Group '

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 4
KITTELPORT-ST51



HCM Signalized Intersection Capacity Analysis
6: Division Street & 26th Avenue

6/30/2009

A T 2R

T

" T

ane Configurations & s

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12
Total Lost time (s) L T
Lane Util. Factor 1.00 1.00

Frpb, ped/bikes . 1.00 .10
Flpb ped/blkes 1.00 1.00 ,
Frt ... 08 .. . 0%
Flt Protected 1.00 1.00

Satd. Flow(prot) 1424 T
Flt Permitted 0.99 0.91

Satd. Flow (perm) 1409 1516

&
1900

12

W

1.00

. 099 s
1.00 ’
. 097 o

0.99

. e

0.91

EEE TR

1900

B,
1900 1900 1900
12 12 12 12
100
1.00
. bes
0.99
0.96

Volume (vph) 14 545 73 41 377 27 58
Peak-hour factor, PHF 095 095 0.95 095 095 095 0.95
Adj. Flow (vph) 15 574 77 43 397 28 61
Lane Group Flow (vph) 0 666 0o 0

TR

120

095

126

252

62 13 95 24
095 095 095 095
65 14 100 25
o0 0 139 O

Confl. Peds. (#/hr) B N 5 10
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%

. , 0%
BusBIockages(#/hr) 7T 7T T 5 5 5 0 ‘

0%

0% 0%
0 6 o0 0

11 13
0% 0% 0%

Turn Type

ProtectedPhases .= =~ = 2. . o 2

Permitted Phases 2 2
Actuated Green, G (s) .
Effective Green, g (s)

Actuated g/C Rato
Clearance Time (s)
Vehicle Extension(s)
Lane Grp Cap (vph)

v/s Ratio Prot .
v/s Ratio Perm

v/ic Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s) i
Level of Servuce B ; A
ApproachDelay(s) = 15 32
Approach LOS B A

445'

e

. A

031 ~

TR

Perm

13.0
o
70.0
. 1009%

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
¢ Critical Lane Group

HCM Level of Serwce

Sum of lost time (s)

ICU Level of Service

Division Street 2/28/2005 2008 PM Peak Hour
DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
Page 5



HCM Signalized Intersection Capacity Analysis
7: Division Street & 34th Avenue

6/30/2009

S T 2

ane Configurations
Ideal Flow (vphpl)
Lane Width 9

Total Losttime(s)

Lane Util. Factor
Frpb, ped/bikes

Frto o
Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)

1900

Fipb, pedibikes e

i
1900

9

40

1.00

100

1 ‘oo

100

S

0.97

1900

099
Snags

1408 u i

1900
9 9

&
1900 1900 1900
Wawn

1.00
S
1.00

1.00

0.97
1400

9 9 12 .

T

<+
1900

12

40

100

098

1.00
1.00

0.99

1900

12

eraR T
. 178

1900

v ] Y

b
1900 . 1900
12 12 12
1.00
1.00 ;
0.98
e
0.90
1638

Volume (vph) 30
Peak-hour factor, PHF
Adj. Flow (vph) 32
Lane Group Flow (vph)
Confl. Peds. (#/hr)

Heavy Vehicles (%)
Bus Blockages (#/hr) 7

0%

5—

663

698

0 738

7

8“‘19

09 095 095 095

8 20

o

8
0%
7 5

3:VO%{ .

&g

416 32 2
0.95

095 095 09
438 34 2

5

0% 0%

5 5

492 0 0

0%
5 5 0

27

0.95

28

a3

0%
0 -

12

095

13

14

0%

0

0

33 39 27
095 095 095
35 41 28

o040

8
0 0 0

Turn Type
Protected Phases

Permitted Phases 2 k

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Vehicle Extension(s)
Lane Grp Cap (vph) o

v/s Ratio Prot

v/s Ratio Perm
vcRato
Uniform Delay, d1
Progression Factor

Incremental Delay, d2' -

Delay (s)

Level of Serwce

Approach Delay (s)
Approach LOS

Perm

Perm

‘_ Perm
o

450

45
S

-
= GE

17.0

024

900

;‘ 0 35
. 055

o100

432

Perm

HCM Average Control Delay

HCM Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

¢ Critical Lane Group

14.2

066

70.0
 86.9%

HCM Level of Servnce

Sum of lost tlme ( )

__ICU Level of Service

Division Street 2/28/2005 2008 PM Peak Hour

DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
Page 6



HCM Signalized Intersection Capacity Analysis d B { 97
8: Division Street & 39th Avenue 6/30/2009

Ay v oA 24

ane Configurations P % b %

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 ‘
ot LS R
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 . -
Frpb,pedbikes . ... 0% ... . 100 . 100 09 100 099
Flpb ped/blkes 1.00 1.00 1.00 1.00 1.00 1.
Frt ... . 909 . . D98 100 D9O8 100 0O
Flt Protected 0.99 0.99 0.95 1.00 0.95 .
Satd. Flow(prot) =~ 1617 = 1613 1769 3000 1769 3000
Flt Permitted 0.87 0.80 0.95 1.00 095 1. ,
Satd. Flow(erm) 1418 = 1299 = 1769 3463 1769 3466
Volume (vph) 84 477 68 67 283 74 80 696 111 172 861 104
Peak-hour factor, PHF 096 0.96 0.96 096 096 096 096 09 09 09 09 096
Adj. Flow (vph) 88 497 71 70 295 77 83 725 116 179 897 108
Lane Group Flow(vph) 0 656 0 0 442 0 83 841 0 179 1005 O
Confl. Peds. (#/hr) 28 4 14 ; 37
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 0% 1% 0% 0% 0%
Bus Blockages (#/hr) 7 7 7 5 5 5 5 5 5 5
Tfunlfype . Pem ... Pebrm . Pt = . Pt
Protected Phases 4 8 5 2 1 N
Permifted Phases 48 e g e e
Actuated Green, G (s) 45 7 , 457 6.8 285 13.9 356
Effective Green,g(s) = 460 = 460 58 291 128 32
Actuated g/C Ratio 0.46 0.46 0.06 0.29 013 0.36
Clearance Time(s) =~ 43 . 43 = 30 486 380 486
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
LaneGpCap(wh) 62 598 103 8r3 228 1086
v/s Ratio Prot 0.05 0.28 c0.10 cO 34
visRatoPerm . 6046 @ 0 Q034 e T
v/c Ratio 1.01 0.74 0.81

UniformDelay,¢¢ = 270 . 224 465 349 f}7;‘f42.2*~5,i730.675=j o
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
IncrementalDelay,d2 = 368 = 80 32 228 161 144
Delay (s) 63.8 30 1 81.7 57.7 58.3 45.0
Level of Service . BB ... E E ... B D L
Approach Delay ( ) 63.8 , 30.1 ; 59.8 ‘ 47.0

HCM Volume to Capacny ratlo 0.93 o ‘
Actuated Cycle Length (s) .. 1000 = Sumoflosttime(s) . B8O
Intersectlon Capacity Utlhzatlon 106.9% ICU Level of Service F

¢ Critical Lane Group ...

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 7
KITTELPORT-ST51



HCM Signalized Intersection Capacity Analysis

36797

9: Division Street & 20th Avenue 6/30/2009
L I U P S Y N

Lane Configurations q oS b bl

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

Lane Width 9 9 9 9 9 9 12 12 12 12 12 12

Total Losttime(s) 40 40 40 -

Lane Util. Factor 1.00 1.00 1.00 1.00

Pt - 1.00 0.95 097 . 1.00

Flt Protected 1.00 1.00 096 0.95

Satd. Flow (prot) 1659 1595 775 1734

Fit Permitted 0.98 1.00 0.96 0.95

Satd. Flow (perm) . 1627 1595 1775 S 734

Volume (vph) 2 17 569 292 54 1 09 157 43 1 15 105 0

Peak-hour factor, PHF  0.93 093 093 093 093 093 093 093 093 093 093 093

Adj. Flow (vph) 2 18 612 314 58 117 169 46 1 16 113 0

LaneGroupFlow(vph) 0 O 632 489 0 0 26 0 0 0 129 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 0% 0%

BusBlockages(#/fr) 7 7 7 5 5 5 g 0 0 0 0 0

Turn Type Perm Perm Perm

ProtectedPhases = = 2 6 4 =

Permitted Phases 2 2 . 3

Actuated Green, G (s) 259 380 12.0 70

Effective Green, g (s) 26,6 390 12.0 7.0

Actuated g/C Ratio . 038 056 017 010

Clearance Time (s) 4.7 5.0 4.0 4.0

Vehicle Extension (s) .30 30 30 30

Lane Grp Cap (vph) 618 889 304 173

v/s Ratio Prot . e03 c0.12

v/s Ratio Perm c0.39 c0. 07

vicRatio = . o 1.02 055 071 075

Uniform Delay, d1 217 9.9 27.4 30.6

Progression Factor 055 022 1.00 1.00

incremental Delay, d2 39.6 1.9 7.6 16.0

Delay (s) 515 441 1350 466

Level of Servnce D A C D

Approach Delay (s) 515 41 350 466

Approach LOS D A C D

Inters

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacityrato 086 .

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilizaton =~ 782% = ICUlevelofService @ C

¢ Critical Lane Group

Division Street 2/28/2005 2008 PM Peak Hour

DDD/EAH
KITTELPORT-ST51

Synchro 5 Report

Page 8



36797

Appendix E
Synchro Analysis

One-Lane Optimized Timings



HCM Signalized Intersection Capacity Analysis

1: Division Street & 11th Avenue

36797

6/30/2009

Lane Configurations

Lane Width

Total Losttime(s)

Lane Util. Factor
Frpb, ped/bikes

Frt

Fit Protected
Satd. Flow (prot)
FIt Permitted
Satd. Flow (perm)

Ideal Flow (vphpl)

Fipb, ped/blkes o |

A

—

1900
9 9

b
1900

~

11900

9

2 N |

1900

9

1.00
1.00

1.00

1.00

SRR

O

.l

1900

9

1.00

1.00

1.00

~ 1.00

0.98

0.75

VA

1900 1900 1900 1900
9o 12 12 12 12

1900

|

1P

12

<

1900

12

0.95

R

1.00

s

T : 1'00 ;;‘\“
gy

1.00

Volume (vph)

Peak-hour factor, PHF

Adj. Flow (vph)

Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heavy Vehicles (%)
Bus Blockages (#/hr)

0 105

0.89 0.89

0 118

Sgumogg

0%

SEagEn
0 5

178
12

5

158
089

316

355

8

0%

569

639

994

089 089

0%

0 0 00 46
089 089 089 089

2 ; 5
0% 0% 0% 0%
0 0 0 0 0

089
0 0 0 0] 52

SR

453

089

509

570

5

8
0.89
9
0
10
0%
5

Turn Type
Protected Phases
Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)

Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

8

0.66

3.0

454
460

5

15.4

-~ 5.516 g

Lane Grp Cap (vph)
v/s Ratio Prot

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2 =~

O 20
USREB RS
030 -

Delay (s) ;
Level of Service

Approach Delay (s) -

. %8

1.09 :
97.0%

y
HCM Volume to CapaC|ty ratlo
Actuated Cycle Length (s)
Intersection Capacity Utllnzatlon
¢ Critical Lane Group .

 Sumof lost time (s) ¢ g~ ===
ICU Level of Servnce E o

Division Street 11/17/2004 2008 AM Peak Hour
DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
Page 1



36757
6/30/2009

V.

HCM Signalized Intersection Capacity Analysis
2: Division Street & 12th Avenue

O T 2 T N |

ane Configuratio
Ideal Flow (vphpl)
Lane Width 9
Total Losttime(s)
Lane Util. Factor

Frpb, ped/bikess
Flpb ped/blkes

Frt S
Fit Protected

Satd. Flow (prot)
Flt Permitted

Satd. Flow (perm)

1900

o
1900

°
1.00

1.00

0.82

1352

1900

9

1900

9

el
1.00

1648 o ses

B
- 1900

9

1.00

e

1.00

1.00

pssy

11900

o
1.00
1099

L
1900 1900
9 12 12

0.95
0.99
0.99

©0.99

11900

12

a0

3449

1900
12

12

1900 1900

12

Volume (vph) 10
Peak-hour factor, PHF  0.91 .
Adj. Flow (vph) 11

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)
Heavy Vehicles (%)
Bus Blockages (#/hr) 5

 20%

141

091
185
166

5

O

091

0

8

0%

o

0

0

0

0%

706

776
1038

8

238
091 091
262 197
oo
8 19
,0%: . ;‘2%5;
8 0 5

179 695

764

091

31

091
34
995 0

0%
5

0%
0

Turn Type
Protected Phases

Permitted Phases =~ 2

425

e e
0 61

Actuated Green, ] (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

2

0
Lo Pem

e

3.0

425
sogogEE

0.61

. Perm

18.7
Setvg o
027

0

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay,d1
Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service @~
Approach Delay( )
Approach LOS

1CN ‘Averag y
HCM Volume to Capamty ratno
Actuated Cycle Length (s)
Intersectlon Capacity Utxhzatlon
¢ Critical Lane Group

829

012

020

101

1‘.06”
o 916%

YT

Level of Service =

_ Sum of losttime (s) .
ICU Level ofSerwce R

Division Street 11/17/2004 2008 AM Peak Hour

. DDD/EAH
KITTELPORT-ST51

Synchro 5 Report

Page 2



HCM Signalized Intersection Capacity Analysis
3: Division Street & 17th Avenue 6/30/2009

— Y ¢ T N £

Lane Configurations T & b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 9 9 9 9 12 12

Total Losttme(s) = 40 = 40 40

Lane Util. Factor 1.00 1.00 1.00

Frpb,ped/bikes =~ 400 100 100

Flpb ped/blkes 1.00 1.00 1.00

Fit Protected 1.00 1.00 0.96

Satd. Flow(prot) 1407 = 1655 1795

Fit Permitted 1.00 1.00 0.96

Satd. Flow(perm) 1407 1652 1795

Volume (vph) 147 25 6 761 183 12

Peak-hour factor, PHF 091 0.91 091 091 091 091

Adj. Flow (vph) 162 27 7 836 201 13 ;
Lane GroupFlow(vph) 189 0 O 843 24 0
Confl. Peds. (#/hr) 4 9

Heavy Vehicles (%) 2% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 5 5 8 8 0 0

Turn Type Perm
Permitted Phases 2

Actuated Green,G(s) 487 487 128
Effective Green, g (s)  49.2 492 1238

Actuatedg/CRato = 070 = 070 018
Clearance Time (s) 4.5 45 4.0

Vehicle Extension (s) .8 . 30 30

Lane Grp Cap (vph) 989 1161 328

v/s RatoPot = 0143 c0t2

v/s Ratlo Perm cO 51

Uniform Delay, d1 3.6 6 3 26.5

ProgressionFactor 072 093 100
Incremental Delay, d2 04 14 4.6

Level of Serwce A A C

ApproachDelay(s) 30 73 311

Approach LOS A A c

HCM Average Control Delay 10.7 HCM Level of Servvce

HCM Volume to Capacityrato 071 -
Actuated Cycle Length (s) 70.0 Sum of lost txme (s) 8.0
Intersection Capacity Utilization =~ 682% = ICULlevelofService @ B
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
DDD/EAH Page 3
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HCM Signalized Intersection Capacity Analysis
5: Division Street & 21st Avenue 6/30/2009

— Y ¥ TN/

Lane Conﬁguratlons T & b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 9 9 9 9 12 12 ,

TJotal Losttime(s) . 40 . 49 40
Lane Utll Factor 1.00 1.00 1 00

FfrkE. . .09 . 400 09

Flt Protected 1.00 1.00 0.96

Satd. Flow (prot) 1569 1654 1792 .

Fit Permitted 1.00 0.99 0.96
Satd.Flow(perm) = 1569 = q@45 4792 0 0 .
Volume (vph) 185 84 12 768 108 13

Peak-hour factor, PHF 093 093 093 093 093 093
Adj. Flow (vph) 199 90 13 826 116 14

Lane GroupFlow(vph) 289 0 0 839 130 0
Heavy Vehlcles (%) 2% 3% 0% 0% 0% 0%

Turn Type Perm

Protested PRISISI N S s s s
Permitted Phases 2 ,
Actuated Green,G(s) 530 269 100
Effective Green, g (s) 53.0 27.6 9.0 ;
Actuatedg/CRatio 076 039 o013
Clearance Time (s) 47 3.0
VehicleExtension¢s) . .30 30

Lane Grp Cap (vph) 1188 649 230

v/s RatoProt = c¢c048 . 07

v/s Ratio Perm c0.51

VERatE s s g B R

Uniform Delay, d1 25 212 287
ProgressionFactor 062 = 075 100
Incremental Delay, d2 0.5 139.9 9.7

Delay (s) 20 0 4857 384

Level of Serwce A F D
ApproachDelay(s) = 20 = 1557 384

Approach LOS A F D

HCM Average Control Delay 108.3 HCM Level of Servnce F ; ‘
HCM Volume to Capacityrato 075 : ...
Actuated Cycle Length (s) 70.0 Sum of lost time (s) ; 8.0 - ;
Intersection Capacity Utilizaton =~ 69.3%  ICUlevelofService @~ B
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour v Synchro 5 Report
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HCM Signalized Intersection Capacity Analysis

6: Division Street & 26th Avenue

6/30/2009

O TR

L.ane Configurations
Ideal Flow (vphpl) 1900
Lane Width 9
Total Lost time (s) .
Lane Util. Factor
Frpb, ped/bikes
Flpb ped/b:kes

Frt. '

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

4
1900

9

1.00
1.00

0.98

1346

1900

9

1,00 |
SgesIY

1900

09

ST

&
9
40
1.00

11900

9

1.00

1.00

0.97

1603

g0

e

Volume (vph) 8
Peak-hour factor, PHF  0.95
Adj. Flow (vph) 8

Lane Group Flow (vph) 0

Confl. Peds. (#/hr) ,
Heavy Vehicles (%)
Bus Blockages (#/hr) 5

Parking (#/hr) 0

0%

150

0.95

158

1208

5

2%

5

40
095

42

23

5

0%

47
095

49

8

o

0%

676

712

0%

095

774

12

0.95

13

19

0

0%

1900
12 12

1.00

0.99

1.00

0.98

0.85

- 1s67

d
1900

..pos

1900

12

o ::1814 .

bt~ >

1900 .
12 12

<
1900

<

1900

12

1.00

099

1.00

- 098

1.00

earonae

0.98

811

90 91
0.95
95 96

g

0%

0.95

0%

31

095

33

7

095

0%

7 77
095

7 81
0 103

0%

8 © i

8

Turn Type

Perm
Protected Phases @

Permitted Phases 2 ‘

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

s

46.0

4.5

30

semesTT

Perm ‘

R

460

4.5

Perm

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm
vicRatio
Uniform Delay, d1
Progression Factor

'”015‘ -

052

885

Incremental Delay, d2
Delay (s) -
Level of Serwce

Approach Delay (s)
Approach LOS

HCM Average Control Delay

HCM Volume to Capacity ratio .~

Actuated Cycle Length (s)

Intersection Capacity Utilization =~

¢ Critical Lane Group

13.5
0.71
70.0

81.8%

K 0048”‘
o074

1053 ‘

079

HCM Level of Serwce

Sum of Iost txme (s) ,
_ ICU Level of Service

14
0.95
15

0%

0

Division Street 11/17/2004 2008 AM Peak Hour

DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
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HCM Signalized Intersection Capacity Analysis
7: Division Street & 34th Avenue 6/30/2009

A T S N . I

Lane Configurations & Fi 28 F 8 >
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 12 12
Total Losttime(s) = . 40 = 40 40 . 40
Lane Util. Factor 1.00 1.00 - 1.00 1.00
Frpb, pedbikes =~ 100 ... 00 . 400 0O
Fipb, ped/bxkes 1.00 1.00 1.00 100

Ft. ... 1@ ... 9900 . . 0 . . 00
Fit Protected 1.00 1.00 0.98 0.98
Satd. Flow (prot) . M480 0 qAM4 0 B3 Y768
Fit Permitted 0.95 1.00 0.87 0.86
Satd. Flow;(perm);_“} - 1‘367_;_:_" . 1444 @ 1643 . 1560
Volume (vph) 13 171 4 T~ 1 682 12 29 39 5 32 19 24
Peak-hour factor, PHF  0.95 095 095 095 095 095 095 095 095 095 095 095
Adj. Flow (vph) 14 180 4 1 718 13 31 41 5 34 20 25
Lane Group Flow (vph) .18 0 O 732 O O 7 G0 0 79 0
Confl. Peds. (#/hr) 4 ‘ 8 1 ‘ ‘ 1
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 5 5 5 8 8 8 0 0 0 0 0 0
Parkmg_(#/hr); .5 5 5 5 “__'5'{7* 5 - -
Turn Type Perm Perm Perm Perm
ProtectedPhases . =& o i e e
Permitted Phases 2 2 4
Actuated Green,G(s) = 470 470 & 440
Effec‘uve Green g( ) 47.5 47 5 14.5
Clearance Time (s) 4.5 4.5 4.5

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
vicRato - ﬁ,“:’ij‘ .22 - o : .
Uniform Deiay, d1 4.2 7 3 231
ProgressionFactor .. 082 . . . 18 . . 400
Incremental Delay, d2 0.5 2.6 1.5

Delay (s) o4 138 . M
Level of Servnce A B C
ApproachDelay(s) . . 40 . .. .. 138 . 248 .
Approach LOS A B C

HCM Average Control Delay . HCM Level of Serwce
HCM Volume to Capacityrato 063 ...
Actuated Cycle Length (s) 70.0 Sum of Iost time (s) 8.0
Intersection Capacity Utilizaton =~ 576%  ICULevelofService @~ ... A
¢ Critical Lane Group

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
DDD/EAH Page 6
KITTELPORT-ST51




36797

6/30/2009
PR i N N Y T e
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HCM Signalized Intersection Capacity Analysis
8: Division Street & 39th Avenue

A

-

Ul

Lane Conflguratlons

Ideal Flow (vphpl)
Lane Width 9
Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb ped/blkes

Ert ~

Flt Protected

Satd. Flow (prot)

Flit Permitted

Satd. Flow (perm)

1900

&
1900 1900
9

9

1900

9

- 1.00
e

1.00
0.99

0.90
1455

e e

e

oo

. 1559 .

1900
9

1.00
1.00

1.00

1900 |
9

BgooEE

0.95

1900

12

1.00

o 1.00
1.00
1.00

0.95

1769

40

1900

12
W
0.95
1,00

1.00
099

1.00

3000

1900
12

0.95

1769

1.00
3520

1900

12
40
1.00

1.00

1.00

100

0.95

R
0.95
oz

1900

12

1900
12

S

0.95

1.00

1.00

3000

1.00

ISz

30
0.94
32

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)

Confl. Peds. (#/hr)
Heavy Vehicles (%)

0%

143

0.94

152

Lane Group Flow (vph) 0 221

Bus Blockages (#/hr) 5

5

Wi

35

0.94

37

4

5

0%

53
0.94
56

0%

480

511

0%

094

47

0.94

50

8

0%

110

094

117

7

0%

852

094

906

990 - =

0%

79

094

84

86

91

s

8

.

8

5

5

5

0.94

498

094

530

A%

5

104

094

111

22

0%

Turn Type
Protected Phases

Perm

Permitted Phases 4
28.7

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

29008
0 41 o

3.0

Perm

i
OO

5

6.4
s

0.08

30

3.0

244
S

1

5.0

3.0

0.06

3.0

PRt

g

B8

0 34 .
30 48

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay,d1 =
Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service
Approach Delay (s)

Actuated Cycle Length (s)
Intersection Capacity Utlllzatlon
c Critical Lane Group

ge Yy
HCM Volume to Capacxty ratlo

T

0.37
142
O 49

1089 

. 70.0

‘ 951%

T

| Level of Service

o 18
cO 07

| 086

se

1.00

. 390

710

Sum of lost time (s)

ICU Level of Service

07

033

092

1.00

144

36.0

39.7

98
005

“d93
39

1.00

1002

E

Division Street 11/17/2004 2008 AM Peak Hour

DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
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2 70
HCM Signalized Intersection Capacity Analysis 367 97
9: Division Street & 20th Avenue 6/30/2009

L L NN

Lane onfigurations J » W
Ideal Flow (vphpl) . 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Wldth 9 9 9 9 9 9 12 12 12 12

Lane Utll Factor 1.00 1.00 1.00 1.00

£ ... 400 08 09 0z

Flt Protected ' 1.00 1.00 0.96 0.96

Satd. Flow (prot) . 1606 ‘1617;:,“‘:‘, . 1767 e ..
Flt Permitted 090 1.00 0.96 0.96

Satd.Flowerm) =~~~ 1453 1617 1767 1773 .

Volume {(vph) 3 5 145 725 77 74 97 35 27 8

Peak-hour factor, PHF  0.90 0.90 090 090 090 090 080 090 09 09

Adj. Flow (vph) 3 6 161 806 86 82 108 39 30 9

Lane GroupFlow(vph) 0 0 170 974 0 0 147 0 39 0

Heavy Vehicles (%) O% 8% 4% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (hr) BB s g B e o e o

Turn Type Perm Perm

Protected Phases -
Permitted Phases
Acluated Green, G(s) =\ 1. 980 390 L L el

Effective Green, g (s) 276 406 14.1 33 ,
Actuatedg/CRatio =~ = 03 o058 020 005
Clearance Time (s) 4.7 4.7 4.0 4.0
Vehicle Extension(s) = = 309 30 @0 30
Lane Grp Cap (vph) 573 938 356 84
VisRatoPot . 0 0. = c0BO . co08 G002
v/s Ratio Perm 0.12

vcRato .. .. . .. 03 4104 0
Uniform Delay, d1 14.5
ProgressionFactor = 115 081
Incremental Delay, d2 1 3 .
Level of Serwce B
ApproachDelay(s) 181 33/
Approach LOS B

HCM Average Control Delay 30.3
HCM Volume to Capacityrato 085 .=

Actuated Cycle Length (s) - 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization =~ 74.3%  ICULevelofServiee @ Cc
¢ Critical Lane Group

HCM Level of Serwce

Division Street 11/17/2004 2008 AM Peak Hour Synchro 5 Report
DDD/EAH _ Page 8
KITTELPORT-ST51



HCM Signalized Intersection Capacity Analysis
1: Division Street & 11th Avenue

36797

6/30/2009

A N ¥

- A -

t 2 1 7

Lane Configurations

Ideal Flow (vphpl) 1
Lane Width

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Frt o
Flt Protected
Satd. Flow (prot)
Flt Permitted

Satd,,ff_l_ow {perm)

Fipb, ped/blkes . “

b

900 1900 1900

9 9 9 9
1.00

1.00

.. 098
1.00
20
1.00

2500

1900

ol
1900

9

4,0f;;‘1~;:jj e,

100

0.98

1900
9

1.00
400

646
0.44
730

1900
12

b
1900 1900
12 12
SRS
0.95
sgigee
1.00
0.99
0.99
aagp

1900
12

1900
12

1900
12

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)

Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heavy Vehicles (%)

093 0.3

0%

202
003
314

0 385 94

O 414 101

el G )

10
0% 1%

~0°/of"

169

093

182

283

0%

0
0.93

0

Lo

7

0

093

0

g

765 8
093

0 0 216
093 093 093
0 0 232 823 9
0O 0 0 1064 0

6 4
0% 0% 0% s

Bus Blockages (#/hr)

0 7 7 5

5

0

0

0 0 0 5 5

Turn Type
Protected Phases
Permitted Phases

;’8‘

Actuated Green, G (s)
Effective Green, g (s) |
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

35.4
360

0.51
e

Perm

4

‘356“

360

051

25.4
e
0.37

Lane Grp Cap (vph)

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio

Un.foyrm‘ Delay,d1 -

Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay( )
Approach LOS

ST

T

HCM Average Control Delay HCM Level of Service
HCM Volume to Capacity ratlo
Actuated Cycle Length (s)
Intersection Capacity Utilizaﬁon

¢ Critical Lane Group

218

0.78 o
 Sum of lost time (s)

- 107.8% ICU Level of Service o ‘

Division Street 2/28/2005 2008 PM Peak Hour
DDD/EAH
KITTELPORT-ST51

Synchro 5 Report
Page 1



. . . . . 3 @9 vl I
HCM Signalized Intersection Capacity Analysis D0 f
2: Division Street & 12th Avenue 6/30/2009

Ay v ANt A2 M4

Lane Confnguratlons d T 4b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Wldth 9 9 9 9 9 9 12 12 12 12 12 12
Lane Util. Factor 1 00 1.00 0 95

Flpb ped/blkes 1.00 1.00 1.00

Flt Protected 1.00 1.00 1.00

Satd. Flow (prot) 156 . 150 . 3455

Fit Permitted 0.97 1.00 1.00

Satd. Flow (perm) _ 68 . 450 B4
Volume (vph) 30 571 0 0 211 106 47 632 92 0 0 0
Peak-hour factor, PHF 095 095 095 095 095 095 095 095 095 095 095 095
Adj. Flow (vph) 32 601 0 0 222 112 49 665 97 0 0 0
Lane Group Flow (vph) 63 O 0 84 0 0 81 0 0 0 0
Confl. Peds. (#/hr) 20 4 7 8 ; ‘
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 1% 0% 0% 0% 0%
Bus Blockages (#/hr) 7 7 0 0 5 5 0 5 5 0 0 0
TamType = Femo L Fem
Protected Phases 2 4
Permitted Phases ...z
Actuated Green, G (s) . 39.6 21.6
Effective Green,g(s) 400 400 220
Actuated g/C Ratio 0.57 0.57 - 0.31
Clearance Time(s) = " 44 g4 g
Vehicle Extension (s) 3.0 3.0 3.0
LaneGrpCap(wph) =~ 925 909 toge.
v/s Ratio Prot 0.21 ; ,

Vs Rats e g s s RS s

v/c Ratio 0.68 0.37 0.75

Uniform Delay,dt = 106 & 215
Progression Factor 0.66 0. 33 1.00

Incremental Delay,d2 =~ 3¢ 44 47
Delay (s) 10.1
LevelofService @~ B
Approach Delay( ) 10.1
Approachtos = o B

HCM Volume to Capamty ratlo 0.71 ;

Actuated Cycle Length (s) .. 70  Sumoflosttime(s)y = 80
Intersect:on Capacity Utnllzatlon 85.0% ICU Level of Service D

c  Critical Lane Group s

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 2
KITTELPORT-ST51



. . , 36797
HCM Signalized Intersection Capacity Analysis
3: Division Street & 17th Avenue 6/30/2009

—- N ¢ TN 2

Lane Configurations T 4 L d
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 12 1 2
Total Losttime(s) = 40 = 40 40 .
Lane Util. Factor 1.00 1.00 1.00
Frpb ped/bikes 400 e 100 009
Fipb, ped/blkes 1.00 1.00 1.00
Ft. .. 0% . 100 0%
Flt Protected 1.00 1.00 0.97 ,
Satd. Flow(prot) 1443 1674 1745
Fit Permitted 1.00 099 0.97
Satd. Flow(perm) @ 1443 1656 1745
Volume (vph) 630 33 7 280 35 15
Peak-hour factor, PHF  0.95 095 095 095 095 095
Adj. Flow (vph) 663 35 7 295 37 16
Lane Group Flow (vph) 698 0 0 382 5 o
Confl. Peds. (#/hr) 1 14
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 7 7 5 5 0 0
Turn Type Perm
Protacied PRESES s s puinapssts s s
Permitted Phases 2
Actuated Green,G(s) 555 = 555 B0
Effective Green, g (s) 56.0 56.0 6.0
Actuatedg/CRato 080 = 080 009
Clearance Time (s) 45 45 40
Vehicle Extension(s) 30 30 30
Lane Grp Cap (vph) 1154 1325 150
vis Ratlo Perm ' 0.18 ;
VicRatio. . 10680 0 o003 G35 o
Uniform Delay, d1 27 1.7 302
ProgressionFactor 035 = 061 100
Incremental Delay, d2 1.7 0.3 1.4
Delay (s) .. 0260 14 3B
Level of Servnce A A C
—_
C

ApproachDelay(s) @ 26 14 31
Approach LOS A A

HCM Average Control Delay 3.7 HCM Level of Serwce A
HCM Volume to Capacityrato = 058 e
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilizaton =~ 536%  ICULevelofService @ A
¢ Critical Lane Group

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 3
- KITTELPORT-ST51 :



36797
HCM Signalized Intersection Capacity Analysis
5: Division Street & 21st Avenue 6/30/2009

— N ¢ T N 2

Lane Configurations B iy

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 9 9 9 9 12 12

Total Losttime(s) = 40 = 40 40

Lane Util. Factor 1.00 . 1.00 1.00

Fit Protected 1.00 1.00 0.97

Satd. Flow(proty = 1619 1672 1756

Fit Permitted 1.00 095 0.97
Satd.Flow(perm) 1619 1600 1756

Volume (vph) 663 157 15 337 115 57
Peak-hour factor, PHF 094 094 094 094 094 094
Adj. Flow (vph) 705 167 16 359 122 61 ”
Lane Group Flow(vph) 872 0 0 3755 183 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
BusBlockages(#fhr) 7 7 &5 &5 0 0 L e
Turn Type Perm

Protected Phases = 27 . . 2 ¢4
Permitted Phases 2 1

Actuated Green,G(s) 536 = 259 94

Effective Green, g (s) 53.6 26.6 8.4
Actuatedg/CRato 077 = 038 012

Clearance Time (s) 47 3.0

Vehicle Extensions) 30 30

Lane Grp Cap (vph) 1240 608 211

vis RatioProt . c054 c010

v/s Ratio Perm 0.23

v/c Ratio ... 070 . 062 o087

Uniform Delay, d1 4.2 17.6  30.3 ;
ProgressionFactor 05 079 100
Incremental Delay, d2 1.1 41 291
Delay(s) . . 82 . 484 588 .

Level of Service A B E

Approach LOS A B E

HCM Average Control Delay 14.3 HCM Level of Servsce B} B

HCM Volume to Capacityrato = 073 ..
Actuated Cycle Length (s) 70.0 Sum of lost time (s) ; 8.0
Intersection Capacity Utilization =~ 644%  ICUlevelofService B
¢ Critical Lane Group

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH ‘ Page 4
KITTELPORT-ST51



36797

6/30/2009

bt ~» >4 7

HCM Signalized Intersection Capacity Analysis
6: Division Street & 26th Avenue

A

¢ TN s

— Ty

Lane Configurations
Ideal Flow (vphpl)
Lane Width

1900

9

Total Losttime(s)

Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/blkes

Frt -
Fit Protected

Satd. Flow (prot) |

Flt Permitted

. 100
L e

1424

Satd. Flow (perm)

&
1900

9
g

1.00
1.00
1.00

0.99

1409

1900

1900 1900
9 9 9

1,00

e

1.00

1.00

0.91

Les1s

1900

T

1900
12

<
11900
12

1.00

1.00

0.99

0.91

1655

1900

11900 1
12 12 12

1.00

w0

0.99

0.96

1768

e
1900 1900

12

1.00
ose

_1e28

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)

Lane Group Flow (vph)

Confl. Peds. (#/hr)
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g(s )
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm
vicRato
Uniform Delay, d1

Progression Factor
Incremental Delay, d2

Delay (s)
Level of Serwce

14

. 0.95

15

0%

7

g

545

095

574

666

0%

7

73 41
095 095
77 43

e

5
0% 0%

7 5 5
B

377

397

095

0%

27
095
28
468 0

10

0%
5 gt

58

095

61

L%
0; o

120

126

252

0%
0

62 13 95
095 095
65 14
g
11
“0%:1

100

0%

Perm

047
TR

Approach LOS

896

I

445

4.5

wPerm
445

4.5

L

oMo

fEoisae

Perm

17.5

s

Perm

095
H3g

0% 0
0 e s

24
0.95
25

13

0%

0

963

031‘*°'k B

043_ —

13.4
071
70.0
1009%

HCM Average Control Delay HCM Level of Serwce
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

¢ Critical Lane Group

Sum oflosttlme (s) - ; ;
ICUlLevelofService @ F

Division Street 2/28/2005 2008 PM Peak Hour
DDD/EAH
KITTELPORT-ST51
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6/30/2009

t 2 >4 <

HCM Signalized Intersection Capacity Analysis
7: Division Street & 34th Avenue

O T 2R

Lane Configurations
|deal Flow (vphpl)
Lane Width 9

Lane Util. Factor

Frpb, ped/bikes
Flpb ped/bnkes

Frt

Fit Protected

Satd. Flow (prot)
Flt Permitted

Volume (vph) 30
Peak-hour factor, PHF
Adj. Flow (vph)

32

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)
Heavy Vehicles (%)

Parking (#/hr)
Turn Type

Protected Phases @
Permitted Phases 2

Actuated Green, G (s)
Effective Green, g (s )
Actuated g/C Ratio
Clearance T:me( )
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm
vicRato
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Servnce

Approach Delay(s)

Approach LOS

1900

095

0%
Bus Blockages (#/hr) T

<

1900

9

1.00

100

1.00

000

1.00

0.97

1409

1900

o 9

1900

&
1900 1900
9 9
s
1.00

. 100

1.00
099
1.00
1446
0.97
1400

1900,
12

&
- 1900
12

1.00

1.00

096

1.00

1788

0.99

1900
L

098

s

4
1900
12 12

1.00

1900

1900
12

e

1.00

. 09

0.98

s

0.90

s

663

0.95

698

738

St

7

8 19
095 095

'8 20

8
0%
7 5

g

o 0

0%

32 2
095
34 2

416
095
438

5

0% 0%
5 5 0

g

0.95
492 0 0

27

095

28

s
0

43

12

10,95

13

14

0%
0

Perm

s

B

475

; Perm
a2
2

4
SETtnETsne

14.5

-

R

4

L e

Perm

33
0.95
35

39

41

0%
0 0

, 4_, |
14otfxg»

0.95
0 o4

0%

27
0,95
28
0
8
0%
0

c
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
¢ Critical Lane Group

066

 869%

12.1

70.0

HCM Level of Serwce

| Sum oflosttlme (s)
__ICU Level of Service

Division Street 2/28/2005 2008 PM Peak Hour

DDD/EAH
KITTELPORT-ST51

Synchro 5
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HCM Signalized Intersection Capacity Analysis
8: Division Street & 39th Avenue 6/30/2009

N N Y

Lane Configurations B P L

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 9 9 9 9 9 9 12 12 12
Total Losttme(s) 40 40 40 40
Lane Util. Factor 1.00 1.00 1.00 0.95

Frpb, ped/bikes . 1 11099 i 4000 0000 b9
Fipb, ped/blkes 1.00 1.00 1.00 1.00

Frt o 1';,,'[}" .. 6%  Qgo8 100 098 4
Flt Protected 0.99 0.99 095 1.00 ‘
Satd FISWIBIOHT (e e e sato e
Flt Permitted 0.87 0.81 095 1.00 .
Satd. Flow(perm) =~ f424 1309 = 1760 3463 = 17
Volume (vph) 84 477 68 67 283 74 80 696 111
Peak-hour factor, PHF  0.96 0.96 096 096 096 096 09 096 09
Adj. Flow (vph) 88 497 71 70 295 77 83 725 116
Confl. Peds. (#/hr) 28 4 14 37
Heavy Vehicles(%) 0% 0% 0% 0% 0% 2% 0% 0% 1% 0% 0% 0%
Bus Blockages (#/hr) ‘ 7 7 7 5 5 5 5 5 5

Turn Type .. Perm . Permm POt
Protected Phases 4
p‘ermme‘d,p’ha’sesk ; : - 4 ;;,: o 8 | . .
Actuated Green, G (s) 46.7 46.7 6.0 294 .
Effective Green,g(s) 2 470 470 50 30 110
Actuated g/C Ratio 0.47 0.47 0.05 0.30
Clearanss Tei8) a0 e e
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 666, ... 66 88 0900

v/s Ratio Prot ; 0.05 0.28

v/c Ratio O 98 0 72 094 0.93 0 92
Progression Factor 1.00 1. OO 1.00 1.00 1.00 .
lnC'reme,ntal 'Dfelay, g2nu 304  ‘ ;:‘ . A .  ;76 7 17.?8; 416  .  e
Delay (s) 56.4 28 3 124 1 51.8 ; 85.6
LevelofService @& ... E - =y -
Approach Delay (s)
Approach LOS

104
96 096
108

HCM Average Control Delay , .
HCM Volume to Capacity ratao 0.94 ; ;
Actuated Cycle Length (s) . 1000  Sumoflosttime(s) 80
Intersection Capacity Ut;hzatlon 106.9% ICU Level of Service F
¢ Critical Lane Group ... ___ _

. HCM Level of Service

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 7
KITTELPORT-ST51



HCM Signalized Intersection Capacity Analysis
9: Division Street & 20th Avenue 6/30/2009

B AP L N A R YD

Lane Configurations _ 4 B b bl

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Lane Width 9 9 9 9 9 9 12 12 12 12 12 12
Total Lost time (s) . 40 40 40
Lane Ut|| Factor 1.00 1.00 1 00 1.00

Flt Protected 1.00 1.00 0. 96 095
Satd. Flow (prot) - . 1859 1595 L oddgTs e s
Fit Perm|tted 0 98 1.00 0.96 0.95
Volume (vph) 2 17 569 T 202 54 109 157 43 1 15 105 0
Peak-hour factor, PHF 093 093 0.93 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 2 18 612 314 58 117 169 46 1 16 113 0
Lane GroupFlow(vph) 0O O 632 48 0 0 216 0 0 0 129 o0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 0% 0%
BiiS Blockapss IR M 7 TS s e e e g N
Turn Type Perm Perm Perm

B PR e L
Permitted Phases ; 3
Actuated Green, G (s) . 259 O 20 e s
Effective Green, g (s) 26.6 39.0 12.0 7.0
Actuatedg/CRato 038 0% o017 010
Clearance Time (s) 47 5.0 4.0 , ; 4.0
Vehicle Extension(s) 30 ¢ . 3 gy
Lane Grp Cap (vph) 618 889 304 173

v/s RatoPot . 031 02 -
v/s Ratio Perm cO 39 cO 07
WeRao . . 102 055 o7 mnmeaggs
Uniform Delay, d1 217 99 27.4 30.6
Progression Factor = = 062 022 g0 g0 e
lncremental Delay, d2 39.6 1.9 7. 6 16.0

Level of Serwce D A C D
ApproachDelay¢s) =~ 830 41 30 486
Approach LOS D A C D

/vrﬂ‘«i\

HCM Average Control Delay 33.5 HCM Level of Servsce C

HCM Volume to Capacityrato = 086 .
Actuated Cycle Length (s) 70.0 Sum of Iost time (s) 16.0
Intersection Capacity Utilization ~ 78.2%  ICULevelofService @ = C
¢ Critical Lane Group

Division Street 2/28/2005 2008 PM Peak Hour Synchro 5 Report
DDD/EAH Page 8
KITTELPORT-ST51
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