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Froject: Division Street: SE 11th Avenue to SE 26ù 4o.s¡1¡sr '...,::, 

Subjectl Traffic Analysis: Two Lanes versus One Lane,in Each Direction 

The purpose of this technical memorandum is to provide a transportation assès5ment related to 
the urban design of SE Division Street between SE 11th Avenue and SE 26th 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 areá. 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,analyéísr5cenarios (i.e., two lanes in each direction, one 
lane in each direction with existing signal límif!i¿s;,:ao,,4,, g¡" lane in each direction with 
optimized signal timings). The study intersections are: 

ar, 

:1,.. . SE 1lth Avenue & SE Division Street, ',t|r,,,, 

. SE L2th Avenue & SE Division Street, ,;.;.,, 

¡ SE 17th Avenue & SE Division Street, 

¡ , ' SE 20th Avenuefi.add Street & SE Division Street, 

) z cornu.,¡ i, SE 21st Avenue & SE Division Stree! 

. SE 26th Avenue & SE Division Street, 

DESIGN AND OPERATIONS GUIDELINES 

The following information 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 zoÍre, 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 comers) is between 26-31 mph. 
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For the altematives 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. 

Existi ng Traffic Sig na ls 

All of the signalized intersections along SE Division Street between 11ù and 39th Avenues are 
equipped with 170 controllers. Signal operations improvements must acknowledge the 
opportunities and limitations associated with 170 controllers 

\tVhere traffic conditions allow, minimum green times should be, equal to or greater than the 
time needed to accommodate the associated ped-es-¡¡¿¡ crossing time. Use of pedestrian 
actuation equipment (push buttons) would be an acceptable alternative at locations where 
capacity limitations warrant using the greerytime to accommodate traffic demand when 
pedestrians are not present. 'i.,,, ,, 

The City's measures of effectiveness for vehicular t¡affiC,åre the level of service (LOS) and 
volume-to-capacity (v/c) ratio. The lowest acceptablé'tvel of services at a signalized 
intersection is LOS D. Intersections with a v/c greater than 0.95 can see no more than a 10 

second increase in delay. 

Transit 

TriMet is responsible for bus service in the corridor and it will be assumed that all stops will 
remain in their cunent locations.rWith relation to this study, it is preferred that any future bus 
stops be located and designgd so br¡ses sÌo¡ in a traffic lane rather than in the on-street parking 
area. 

SITE VISITS AND .FINDINß,S...... 

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

. SE 12th Avenue & SE Division Street 

. SE 20th Avenu el2l,stAvenue/Ladd Street & SE Division Street 

. 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: 

various transportation modes and how they interacted, 

lane utilization, 

number of vehicles that could pass through the intersection during a given green phase, 

how often the green phase failed to serve the traffic demand, and 

vehicular queue lengths. :l, 

The general conclusions reached for each intersection.' aiè discussed below. The specific 
obseraations made at each location are included in Appendix A. 

SE 12th Avenue & SE Division Street 

Based on field observations and intersection operations, the two existing westbóùnd lanes that 
approach SE 12th Avenue and continue through the Llth Avenue intersection need to be 
maintained to meet the city's guidelines. Weekday a.m. peqk,period volumes could likely not be 
served with a single westbound lane as this would result in significant impacts to traffic 
circulation, traffic delay, and vehicle queuing. 

It appears that a single eastbound lane could acôòmmdate traffic during the weekday p.m. 
peak period. 

The locations of the existing bus stops shoúld be reevaluated if any changes are made to 
striping and lane geometry at this intersection. ìr ,,.:: ,:r 

SE 20th'Avenue/2tst Avenue lLadd Street & SE Division Street 

Af this:intersectiory motorists typically prefer to use the inside lane; however, due to the high 
weekdry,a,m. peak period volumes, the outside lane is needed to accommodate vehicle 
demand. FoÍ.this reasory we don't advise reducing the westbound approach to a single-lane 
configuration. 

:,..;.11:;::. .. ..a.,.::,::

We also do not recornmend reducing SE Division Street's eastbound approach to a single lane 
given the intersection'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 20th Avenue intersection 

Kittelson & Assoc¡ates, 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,,, 

,:ì
.,1,t, . , 

TRAFFI. ANALY'I' 	 '":' :"': ' 

The performance of each signalized intersection iù the. corridor;was analyzed using the 
procedures outlined in the 2000 Highway Capacity Manual (1), published by the Transportation 
Research Board. Appendix B includes a description of leuel of seraice, the': uiteria by which it is 

determined, and how leuel of seraice is mensured. The intersection performance analysis provided a 

way to systematically evaluate and compare the effects of the following three scenarios: 

o 	Existing characteristics - two lales in each direction on Division Street and under 
existing signal timing; 

. 	 Characteristics proposed by urban.design:téqry - one lane in each direction on Division 
Street and under,gllqling traffic sig4al ttry:ing;:attd..,,,,,,, .. 

. 	 Optimized proposed characteristics - one lane in each direction on Division Street and 
under ne,W,, trîffic signal timing that optimizes the performance of the proposed 
conditionô 

t,,,,::::;,.:,:,,;,a.:;,:lt:r.,.:,:,,:.:,.,,..,.i'"i./,t, 
The results'are summaùzeù,',,in tne"iollõwiñ'gl'subsections. The Synchro reports are included in 
Appendices C, D, and E. 

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 cóunting period. Where intersection traffic demand exceeds intersection capacity, 
traffic counts will only reflect 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 sÍgnal cycles. Traffic volumes vary from day to day and season to seasory 

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) 

Delay/LOS Under Ëxisting Characteristics 
Intersection with SE Division St 

EB WB NB SB OV 

SE 1lth Ave 23.9 
c 

L5.7 
B 

X 
2L.4 

c 
18.8 

B 

SE 12th Ave 8.3 
A 

\2.¡L
';.'',.8.:, 

20.9 
c X 

15.8 
B 

SE 17th Ave 2.0 
A 

2.6,., 
A 

29;8 
c X 7.4 

A 

SE Ladd Ave/SE 20th Ave 17.4 
B 

8.6 
A 

X 
22.9 

c 
12.0 

B 

SE 2l't Ave 0.9 
A 

51.8 
D 

37:.3 
D'- X 38.6 

D 

SE 26th Ave 4.2 6.9 28.t 2I.8 11.3 
A A ,c B B 

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

Table 2 Delay/LOS for,Weekday p.m, Peak Hour (with Existing Lanes and Signal 
,rf :.ìrrì.. Timing) 

Delay/LOS Under Existing Characteristics
Intersection with SE Division St 

EB WB NB SB OV 

SE 1lth Ave 2t.2 14.3 28.2 23.8Xc B c c 

SE 12th Ave 9.2 7.8 19.4 13.6X
A A B B 

SE 17th Ave I.4 1.4 30.8 2.9
XA A D A 

SE Ladd Ave/SE 20th Ave 13.7 4.O 35.0 16.5
X

B A c B 

SE 2l't Ave 1.0 1e.{ 42.9 11. 1
XA B D B 

SE 26th 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. These analyses results are consistent with the results cited in the 
January 31, 2009 Existing Tr ansportation Conditions Summøry memorandum. 

Reserae Cøpøcity 

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 intersêction at full capacity). All the 
intersections and individual movements have reserve caracitièß,available during the weekday 
p.m. peak hour. 

Table 3 Reserve Capacity during Weekday a.m. Peak Hour (with Existing Lanes and
 
SignalTiming)
 

Reserve Capacity (o/o) Under Existing Characteristics 
Intersection with SE Division St
 

EB' WB NB SB OV
 

:::LZ9/oSE 1lth Ave 51o/o X 4Bo/o 260/o
 

SE 12th Ave 77o/o t4o/o 28o/o X 21o/o
 

SE 17th Ave 82o/o :',5Ðo/o 37o/o X 47o/o
 

SE Ladd Ave/SE 20th Ave 67o/o 260/o X 64o/o 63o/o
 

SE 21't Ave 760/o to/o 460/o X 57o/o
 

SE 26th Ave 79o/o 48.e/ß 45o/o 79o/o 47o/o
 

Table'4 ReserV_e:Çapacity-'during Weekday p.m. Peak Hour (with Existing Lanes and
 
tt, : : SignalTiming)
 

r.,:...:. 
1. .: r: .. Reserve Capacity 9o) Under Existing Characteristics 

Intersection..with SE Division St
 
EB WB NB SB OV
 

sE il!!-ave 34o/o 45o/o X t5o/o 3lo/o
 

SE 12th Ave 53o/o 5Bo/o 32o/o X 43o/o
 

SE 17th Ave 630/o 77o/o 74o/o X 64o/o
 

SE Ladd Ave/SE 20th Ave 3Oo/o 45o/o X 29o/o 30o/o
 

SE 21"t Ave 54o/o 37o/o 260/o X 43o/o
 

SE 26th Ave 53o/o 6Oo/o 43o/o 7lo/o 50o/o
 

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. 

K¡ttelson & 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. 

t""'
 
Existing Signal Timings '.i,.,,¡.­

,,,,.,,.:, 

Tables 5 and 6 summarize the results of the analysis for'existing siìg4al timings at the study 
intersections. The results of the proposed 2-lane configurations are listed alongside the results 
previously reported for the existing 4-lane configurations. ' ,' , , 

Table 5 Comparison of Delay/LOS during Existing and Proposed Scenarios for
 
Weekday a.m. Peak Hour with Existing Signal Timing
 

Delay (sec) & LOS Under Existing r'Delay (sec) & LOS Under Proposed 
Intersection with Characteristics (4 Lanes and Existing Signal Characteristics (2 Lanes and Existing Signal 

Timing)SE Division St Timing) 

EB WB NB SB OV EB WB NB SB OV 

SE 1lth Ave 23.9 X:l;7, 2r.4 18.8 L6.2 28.3 l.\-S.lNñ,,,.8a, X X
C::': c B B c .\\N-$N 

SE 12th Ave 8t'3 L2.L 20.9 15.8 16.0 2t.o ì*$*w',^::t' X X
B c B B c \.\"- .-N 

SE 17th Ave 2.0 ' r¡ 2.9,,,,, 7.4 2.0 5.5 30.6 9.3 
' X Xìr,:'.,4A A A A c A 

SE Ladd Ave/ 17.4 8:ô 229 12.0 19.9 22.9X XSE 20th Ave B A c B B c 

SË 21".t Ave 0.9 51.8 3V;:, 38.6 0.9 38.4X ws$p,i; XA .D iD;,t' D A i$.ffit"#r{ D 

SE 26th Ave 4.2 6.9 28.1 21.8 11.3 4.4 10.6 28.8 22.0 13.5 
A :A c B B A B c c B 

EB: Eastbound Approach
 
WB: Westbound Appioach
 
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 21" 
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 
Timing) Timing)SE Division St 

EB WB NB SB OV EB WB NB SB OV 

SE 1lth Ave 2t.2 14.3 X 28.2 23.8 24.7 27.0 X 28.3 26.7 
c B c c c c c c 

SE 12th Ave 9.2 7.8 19.4 X 13.6 2L.7 8.6 16.4 X 16.6 
A A B B c A B B 

SE 17th Ave t.4 L.4 30.8 X 2.9 3.2 1.6 31,6 X 4.2 
A A D A,:' A A c A 

SE Ladd Ave/ 13.7 4.0 X 35.0 .16.s 51.0 3.5 X 35.0 32.4 
SE 20th Ave B A c ;/B D A c c 

SE 21'r Ave 1.0 19.1 42.9 x fI.1 3iB 19.1 X 14.9 
A B D H) B B':..8::: 

SE 26th Ave 4.5 2.3 28.4 22.9 9.5':, 11 1.5 3.2 29.7 23.2 13.0 
A A c c A :'a B A c c B 

As shown in Table 6, all of the intersections are forecast to ope!àÛat a level-of-service "C" ot 
better during the weekday.,p,,\. peak hour with only one lane in eách direction. 

Reserae Cøpacity 

Tables 7 and B list ' :.fe.s.ê,.ry,,.ejapacities of the study intersections under proposed 
characteristicswithexlstiif ø[tíøing*. 

': t 
r ""tì.al.l: 

Table 7 Comparison of ièièWe Capaciff. Existing 4-Lanes and Proposed 2-Lanes.
 
Weekday a.m. Piàk Hour with Existing SignalTiming
 

Reserve Capacity (o/o) Under Existing Reserve Capacity (o/o) Under Proposed
IntersectÍon with :: Characteristics Characteristics - Existing Signal Timing 

SE Division St 
EB WB NB SB OV EB WB NB SB OV 

,,;23ll.o/o'SE 11th Ave 5Lo/o t2o/o X 4Bo/o 26o/o 54o/o X 33o/o 

SE 12th Ave 77o/o L4o/o 28o/o X 2Io/o 65o/o 28o/o X 

SE 17th Ave 82o/o 50o/o 37o/o X 47o/o 81o/o 27o/o 360/o X 29o/o 

SE Ladd Ave/ 
67o/o 260/o X 64o/o 63o/o 5s% X 64o/o I5o/oSE 20th Ave 

SE 21s Ave 760/o Io/o 460/o X 57o/o 760/o 43o/o X 24o/o 

SE 26th Ave 79o/o 48o/o 45o/o 79o/o 47o/o 75o/o 24o/o 43o/o 77o/o 29o/o 

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 lLth Avenue, SE 12th Avenue, 7 Corners, and SE 26th 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'Lanes and Proposed 2-Lanes
 
Weekday p.m. Peak Hour with Existing Signal Timing
 

Reserve Capacity (o/o) Reserve Capacity (o/o)

Intersection with
 Under Existing Characteristics Under Proposed Characteristics 

SE Division St 
EB WB NB SB OV EB WB NB SB OV 

SE 11th Ave 34o/o 45o/o X 15o/o 3to/o 24o/o 23o/o x L5o/o 22o/o 

SE 12th Ave 53o/o 5Bo/o 32o/o X 43o/o 74o/o 54o/o 45o/o X 29o/o 

SE 17th Ave 63o/o 77o/o 74o/o X 64o/o 4Oo/o 77o/o 65o/o X 42o/o 

SE Ladd Ave/ ti2ø/ø3Oo/o 45o/o x 29o/o 3Oo/o 45o/o X 25o/o !4o/osE 20th Ave 

SE 21* Ave 54o/o 37o/o 260/o' X 43o/o 3Oo/o 38o/o L3o/o X 27o/o 

SE 26th Ave 53o/o 60o/o 43o/o 7Lo/o 500ô i 26o/o 5Io/o 39o/o 69o/o 29o/o 

Concurrent with the level-of-sen¡ice results, all intersections are forecast to have some amount 
of residual capacity during 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. 

'tì...¡..ì,,,..,.
.,,,,1."t .,,-. 

Optimized Signal Timings 

Tables.9',¡nd 10 display'the results for one lane scenario with the signøl timings optimized 
using Syndero. The purpose of investigating this scenario was to determine to what degree 
adjustments,ié,,the existing signal timing would result in more satisfactory performances. 

Kittelson & Assoc¡ates/ 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 w¡th 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
 

Timing) Timing)
SE Division St 

EB WB NB SB OV EB WB NB SB OV 

SE 1lth Ave L6.2 tn.23i4 
X 

28.3 5,9 1,10:.2 
X 

30.4 
:i,rìrlFìrì.i:.lB ..rt:i:,:,:F:ì,ìtì c A c 

SE 12th Ave 16.0 21.0 6.5 51.0X .¡t2L,å.l 
B c Fi D ":rt:ìì::El-:::i 

X 
'Á", 

SE 17th Ave 2.0 5.5 30.6 9.3 2.0 ...:5..5 30.6 9.3X XA A c A. A ':'A,' c A 

SE Ladd Ave/ 19.9 22.9 .,,:64.,;;t:,, 18.1 33.0 2s. 1 30.3X XSE 20th Ave B c 1;;;.:;f;1',';; B c c c 

SE 21't Ave 0.9 38.4 t6i0:5 2:O I56,o 38-4,X" XA D ':".:l',F,.,:::t'l A,ìli:i: :.,!::Fìl:., D,,,: 

SE 26th Ave 4.4 10.6 28.B 22.O 13.5: 13.1 9.5 32:3 23.5 13. s 
A B c c B :l:',,A A D c B 

As shown in Table 9, even with optimization of siglal timings the westbound approaches at SE 
11ù Avenue and at 7 C..or,ner9 intersections will cóntinue t9 oþrate at a level-of-service "F"
 

.. ,
during the weekday a.ln:'pèákfuur. . 
.¡'.rr:_ri .\:::):.. 

Table 1O Compârison of P,e¡k Hour Delay/LOS. Proposed 2-Lanes with Existing Timing

and Proposed 2-Lanes.w!!h Optimized Signal Timing. Weekday p.m. Peak Hour.
 

Delay ( see)::&'.,Los u ndei.PlòÞosed Delay (sec) & LOS Under Optimized Proposed

Intersection Characteristics (2 Lanes and Existing Signal Characteristics (2 Lanes and Optimized Signal


with SE Division
 Timing) Timing)
,st 

EB WB NA SB OV EB WB NB SB OV 

SE 11th Ave 24.r 27;O x 28.3 26.7 13.5 28.2 25.8 21.8
Xc c c c B c c c 

SE 12th Ave 21.t 8.6 t6.4 X 16.6 10.1 3.0 26.2 16,1
Xc A B B B A c B 

SE 17th Ave 3.2 1.6 31.6 X 4.2 2.6 2.L 31.6 3.9
XA A c A A A c A 

SE Ladd Ave/ 51.0 3.5 X 35.0 32.4 s 1.0 3.5 35.0 32.4
 
SE 20th Ave D A c c D A 

X 
D D
 

SE 21* Ave 3,8 19.1 'ï9t3 X t4.9 3.8 19.1 t4.9
Xt::;::,iE::::A B B A B B 

SE 26th Ave 11.s 3.2 29.7 23.2 13.0 9.7 3.5 33.6 24.9 13. 1
 
B A c c B A A D c 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. 

Reserae Cøpøcity 

Tables L1 and 12 show the reserve capacities of the study intersections with one lane in each 
direction on Division Street and optimizeil trøffic signal timings. 

Table 11 Comparison of Peak Hour Reserve Capacity. Proposed 2-Lanes with Existing
Timing and Proposed 2-Lanes with Optimized Signalliming. Weekday a.m. Peak Hour. 

Reserve Capacity (%) Under P¡opòÈed Reserve Capacity (o/o) Under Optimized 
Cha racteristics (2 Lanes and.rEfistin g P-foposed Characteristics (2 Lanes and 

Intersection with Signal Timing) ',1,;, Optimized Signal Timing)
SE Division St \:.::.:¡ 

EB WB NB SB OV EB WB NB SB OV 

SE 1lth Ave 
54o/o ,.2$ìyi, X 33o/o :1.-,79lritl¡ 7Oô1o -22ölo X 28o/o 

'r¡:\ìi:.:l:l.l: r-

SE 12th Ave 65o/o 28o/o X 8Oo/o .-7t/o .6;þJoì: X '.',$9/o:,, 

SE 17th Ave 8to/o 27o/o 360/o X 29o/o 8Lo/o 27o/o 33o/o X 29o/o 

SE Ladd Ave/ 
55o/o ,...13io1o: X 64ö/o L5o/o 7Oo/o X 59o/o I5o/oSE 20th Ave 

;46OJÔSE 21't Ave 760/o 43o/o X 24o/o 760/o 43o/o X 25o/o 

SE 26th Ave 75eÂ 24o/o 43o/o 77o/o 29o/o 760/o 260/o 37o/o 75o/o 29o/o 

The results show that even tnà&çquent optimization of signal timings will not be enough to 
make all the intersections operatèt',ùelow capacity. The intersections of SE 11th Avenue & SE 
Division Stree! SE 12th Avenue & 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 (o/o) 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 

SE 11th Ave 24o/o 23o/o X I5o/o 22o/o 43o/o 25o/o X I8o/o 22o/o 

SE 12th Ave \40/o 54o/o 45o/o X 29o/o 32o/o 63o/o 25o/o X 29o/o 

SE 17th Ave 4Oo/o 77o/o 65o/o X 42o/o 4Oo/o 67o/o 65o/o X 42o/o 

SE Ladd Ave/ ':'azo/ö' 45o/o X 25o/o L4o/o 45o/o X 25o/o I4o/o
SE 20th Ave 

SE 21s Ave 3Oo/o 38o/o L3o/o X 27o/o 30o/o 38o/o 13s/o X 27o/o 

SE 26rh Ave 26o/o 5Lo/o 39o/o 69o/o 29o/o 260/o 51o/o 39o/o 69o/o 29o/o 

According to the results of the Synch,,r,,,!,,;analysis, all intersections are forecast to have some 
amount of residual capacity during theffeékfl1y,p.m. peak hour. The eastbound movement at 
the 7 Corners intersection is expected to approach capacity and careful consideration should be 
given as to whether this movement could be served wi!þ:o:rly one lane. 

CONCLUSIONS AND RECOMMENDATIONS 

It has been,,.d'èter.mined that the fòilowing intersections have sufficient capacity to meet the 
City's 1*ei-of-rèi+dstandards with one line in each direction of SE Division Street: 

.'::ji.,.:,,...:..,:.. 

SE 17th Avenue & S-E Division Street, 

SE:.26th Avenue & SE Division Street, and 

It is recommended that thè following intersections be studied further to determine if lane 
configurations other than the existing four-lane striping would adequately serve the area's 
transportation needS,..,' 

SE 1lth Avenue & SE Division Street, 

SE 12th Avenue & SE Division Street, 

SE 20th Avenue/Ladd Street & SE Division Street,
 

) z co..,".,

SE 21st Avenue & SE Division Street, and 

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

Kittelson & Assoc¡ates, Inc. Portland, Oregon 
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Appendix A: Site Visit Observations 

Appendix B: Level-of-Service Expla nation 

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 & Assoc¡ates, Inc. Portland, Oregon 
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Appendix A Site Visit Observations 

Wednesday June 70,2009 

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/2lst Avenue/Ladd Street & SE Division Street 

3. SE 26th Avenue & SE Division Street 
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SE 12th Avenue & SE Division Súreeú 

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 

1Lth Avenue/SE Division Street suggesting that the drivers try to position 
themselves at SE 12th Avenue in order to make a left tum 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 LLth 
Avenue spilled back to SE 1,2th 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 llth 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 llth 
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 LLth and 12ft Avenue to the west beyond 11th 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 than9}% 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. 
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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 l1th 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 concems. 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. 
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SE 20th Avenue/21st Avenue/Ladd Súreef & SE Division Sfreef 

Morning Peak Period - Westbound Movement: During the morning peak ftafhc 
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% oÍ 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 
tight. Vehicles waiting a second cycle are a very rare occurrence. 

4. Bicyclists crossing Division Street from 2Lst have to rely on a motor vehicle to 
receive a green light. 2Lst 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 aftemoon 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. \Atrhen a bus occupies the eastbound bus stop between Lgth 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 Sfreef 

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. 

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 5 times during the morning peak. In all 
but one case, no vehicles weÍe observed using the outside lane because traffic 
arrived at the beginning of the green and did not have to queue at a red light. 

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

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

5. 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. 

6. 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 1.6 of those drivers actually made through moves. The other 
34 drivers turned right to go south on 26th Avenue. 
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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 L9 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-L. 

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 26th's should be 
explored. 

Retaining a Right-Tum-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 fiom "A" to "F" .1 

SIGNALIZED I NTERSECTIONS 

The six level-of-service grades are described qualitatively for signalized intersections in Table 8L. 
Additionally, Table 82 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 definitiory Level of Service "D" is generally 
considered to represent the minimum acceptable design standard. 

Table B-1 Level -of-Service Defi n itio ns (Si g na lized Intersections) 

Level of
 
Serv¡ce 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. 

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 w¡thout 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 B0 seconds per 
vehicle. This Ìs 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 B0 seconds per vehicle. This is considered to be unacceptable to 
most drivers. This cond¡t¡on 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 82 Level -of-Service Criteria fo r Si g nalized Intersectio ns 

Leve! of Average Control Delay per Vehicle (Seconds) 
Serv¡ce 

A < 10.0 

B >10 and <20 

c >20 and <35 

D >35 and <55 

E >55 and <80 

F >80 

U NSIG NALIZED INTE RSECTIONS 

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 83. A quantitative 
definition of level of service for unsignalized intersections is presented in Table 84. Using this 
definitiory Level of Service "8" is generally considered to represent the minimum acceptable design 
standard. 

Table 83 Level -of-Service Criteria for U nsi g na I ized Intersections 

Level of 
Service Average Delay per Vehicle to M¡nor Street 

A 
a 

a 

Nearly all drivers find freedom of operation. 

Very seldom is there more than one vehicle in queue. 

B 
a Some drivers begin to consider the delay an inconvenience. 

Occasionally there is more than one vehicle in queue. 

c 
Many times there is more than one vehicle in queue. 

a Most drivers feel restricted, but not objectionably so. 

a Often there is more than one vehicle in queue. 
D 

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 
a There is almost always more than one vehicle in queue. 

a Drivers find the delays approaching intolerable levels. 

. Forced flow. 
F a Represents an intersection failure condition that is caused by geometric and/or operational constraints 

external to the intersection. 

Kittelson & Associates, Inc. 2 l.:)i:ti:.,¡ i 
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Table 84 Level -of-Service Criteria for U nsi g na I ized I ntersections 

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. \¡Vhile 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 tum 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 9Sth-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. s ;ii::Ê, 
it:,i.,,'*,: 
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Year 2008 Weekday AM Peak Hour KAI Edit 
1: Division Street & 11th Avenue 6t17t2009 

)_+\ {- \{ Ì\ ¿ 

Lane Confìgurations 

Volume {vph) 0 105 158 316,' 569 0 0 0 0 46 453r,', I 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) : 9 9 I 9 I I 12 12 12 12 12 '.12 
Grade (%) 0o/o 0o/o 0o/o 0o/o 

Storage Length (ft) 0000 0 000 
Storage Lanes 0000 0 000 
Taper Length (ft) 25 25 25 25' 25 

1 .00 1.00 1.00 0.95 *0.75 1.00 1Lane Util. Factor ,00 1.00 1.00 0.95 0.95 0.95 
Ped Bike Factor 0.99 1.00 
Frt 0.919 0.998 

, : l'.Flt Protected .'.a 0.982 ,, ,,, . :,, .t, ,. 0.995 : 

Satd. Flow (prot) 0 1491 0 0247900 00034850 
Flt Permitted 0.9950.699 : 
Satd. Flow (perm) 0 1491 0 0176400 00034820 
Right Tum on Red 

: ': 
Yes ,Yes, yes i '.. , ' yes 

Satd. Flow (RTOR) 137 2 
Link Speed (mph) '25 20 25',,,,',. l 

Link Distance (ft) 355 263 1501 1376 
TravelTime (s) 9.7 9.0 40.9 37.5 
Confl. Peds. (#/hr) 1225't0 
Confl; Bikes (#/hr) . I ....rì.. . ..,,.. ,'...: , - I ..':ì . .... 

Peak Hour Factor 0.89 0.89 0,89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 
Growth Factor 10U%' '100% 100% 100% 100%' 1007p 100% 100% 100Y0 100% 100% 10{7¡ 
Heavy Vehicles (%) 0o/o 0% 3% 0o/o 0To ïYo 0o/o }Yo 0% 00/o 2o/o 0o/o 

Bus Blockages (#/hr) 055880000055 
Parking (#/hr) 

Mid-Block Traffic (%) .. 

Adj. Flow (vph) 0 118 178 355 639 0 0 0 0 52 509 I 
Shared Lane Traffic (%) 

Lane Group Flow (vph) 029600994 000005700 
Turn Type pm+pt Perm 
Protected Phases 874 2 
Permitted Phases 4 nL 

Detector Phase 874 22 
Switch Phase ,' 

Minimum lnitial(s) 10.0 5.0 1 0.0 1 0.0 10.0 
Minimum Split (s) 24.6 9.4 48.4 

Total Split (s) 0,0 34.5 0.0 14.5 49.0. 0.0 0.0 0.0 0.0 21.0 21.0 0.0 
ïotalSplit (%) 0.0o/o 49.30/o 0.0% 20.7Y0 70.00/o 0.0% 0.0% 0.0% 0.0% 30.0% 30.0% 0.0% 
Yellow Time (s) 3.6 3.4 3.4 3.6 3.6 
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 
Lost ïime Adjust (s) 0.0 -0.5 0.0 -0.5 -0.5 0.0 0.0 0.0 -0.5 -0.50.0 0.0 
Total Lost Time (s) 4.0 4.1 4.0 3,9 3.9 4.0 ' 4,0 i4.0 4,0 4.1 4.1 4.0 
Lead/Lag Lead Lag 

Lead-Lag Optimize? Yes Yes 
RecallMode Max Max Max C-Max C-Max 
v/c'Ratio , ,,' 0:41 0;80 :, ' 

,0,68 
Control Delay 9.0 13.6 28.7 

' 

Division Streel 1111712004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour ffi ffi ? s ?*, ,0,, 
6117120091: Division Street & 11th Avenue 

j +\ {{- \a Ì \ ¿ 

Queue Delay 0.0 2.7 ,0^0 

TotalDelay 9.0 16.4 28.7 

Queue [ength 50fh (ft) 42 154 , 116 

Queue Length 95th (ft) 94 m170 166 

lntemal Link Dist (ft) 275 183 1421 1296 
Tum Bay Length (ft) 

'725Base Capacity (vph) 1245 842 
Starvation Cap Reductn 0 151 0 

Spillbagk Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vlc Ratio 0.41 0.91 0.68 

AreaType: Other, ,,, 
Cycle Length: 70 

Actuated Cycle Length: 70 

Offset: 0 (0%), Referenced to phase 2:SBTL, Start of Yellow 
Natural Cycle: 70 

Control Type: Actuated-Coordinated* User Entered Value 

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

and Phases: 1: Division Street & 11th Avenue 

Division Street '1111712004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour 0SmíüKRl EO¡t 
1: Division Street & 11th Avenue 611712009 

j---Ì\tts +* 1t Lt ¿
 

Lane Configurations -1+ -1ïfT-
Volume (vph) 0'105 158 316 569 0 0' 0 0 46 453 I 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width 9. '9 I I 9 I .12 12 12 12 12 12 
Total Lost time (s) 4.1 3.9 4.1 

*0.75Lane Util. Factor 1.00 0.95
 
Frpb, ped/bikes 0.99 1.00 1.00
 
Flpb, ped/bikes 1.00 1.00 i1:00 

Frt 0.92 1.00 1.00 
Flt Protected , ,1.00 0.98 1:00 
Satd. Flow (prot) 1490 2480 3482 
Flt Permittéd : ,1.00 0.70 1'.00 

Satd. Flow (perm) 1 490 1763 3482 
Peak-hour factor, PHF 0.89 0.89 0.89 0,89 0.89 0.89 0.89 ' 0.89 0.89 0.89 0.89 0.89 
Adj. Flow (vph) 0 178 355 639 00 052 509 o 

RT0R Reduction (vph) 0 '78 0000 00 00 :..2 ,-.0 

Lane Group Flow (vph) 0 218 009940 00 00 

1'18 0 

568 0 
Confl.,Peds. (#/hr) , 12. ,2 ,10 
Heavy Vehicles (%) 0o/o 3o/o }Yo }Yo 0% 0o/o 0o/o 0o/o \Yo jYo0o/o 2o/o 

Bus Blockages (#/hr) 0, ,.5 5880 0: 0 00 ,t'5 ',5 
Turn Type pm+pt Perm 
Protected Phasês' :fl '7, 4 
Permitted Phases 2'4 
Actuated Gr:een, G:(s¡ 29.9 44.6 16,4 
Effective Green, g (s) 30.4 45.1 16.9 
Actuated g/C Ratio: 0¿3 t,24 
Clearance Time (s) 4.6 4.4 4.6 
Vehicle Extension (s) 3:0 3.0 .3,0 

Lane Grp Cap (vph) 647 1244 841 
v/s Ratio Prot ì ' 0,15 c0.12 
v/s Ratio Perm c0.39 0.16 
v/c Ratio'l' ': 0,34 0.80 0.68 
Uniform Delay, d1 13.1 9.1 24.1 
Progression Factor 1.00 0.94 r.00 
lncremental Delay, d2 1.4 3.3 4.3 
Delay (s) ' ' 11.914,5 t8.A 
Level of Service B B c 
Approach Delay (s) , 14,5 11.9 0.0 28.+ 
Approach LOS B B A c 

HCM Average Control Delay 17.4 HCM Level of Service B 

HCM Volume to Capacity ratio' 0.76 . 

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 77,60/o ICU Level of Service' D 
Analysis Period (min) 15 

c Critical Lane Group 

Division Street 1 111712004 2008 AM Peak Hour Synchro 7 - Report 
DDD/EAH Page 3 
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=0,,2: Division Street & 12th Avenue 6t17t2009 

Lane Configurations 

V-olume (vph), ,, , 

ldeal Flow (vphpl)
 

Lane Width (ft). ,l
 

Grade (%)
 

Sto¡age Length (ft) '
 

Storage Lanes
 

Taper Length (ft) , 

, 

Lane Util. Factor 

Ped Bike Factor 

Frt 
ìFlt Protected , 

Satd. Flow (prot) 

Flt Permitted , 
Satd. Flow (perm) 

Right Tum on Red 
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 ïrcffic (%)
 

Adj. Flow (vph)
 

Shared Lane Traffic,(%)
 

Lane Group Flow (vph)
 

Tum Type,
 
Protected Phases
 

Permitted Phases 
, 
Detector Phase 

Switch Phase ' .,1' 

Minimum lnitial(s) 
Minimum Sptit (s) , . .. 
Total Split (s) 

TotalSplit(90)_, ' 
... 

Yellow Time (s)
 

All-Red Time (s) :
 

Lost Ïime Adjust (s)
 

Total Lost Time (s) ,' .
 

Lead/Lag
 

Lead-Lag Optimize?
 

RecallMode
 
vlcRatlo .,.: .,, 

,
 

ControlDelay
 

ì+\ T.-\ Ì L 

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

0o/o
0 ',' '0 
00 

:25 i -: 25 

1.00 1.00 1.00 

0.997 ,, .l
0 1649 0 

, 0.909,, : 

0 1503i 0 

Yes 

25 

263 
7.2 

B B 19 


0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.9't 0.91 0.91 0.91 0.91 

1000/0 100V0 100V0 1000/o 100% 100% 100% 100% 100% 1000/o 100% 100% 

20Yo 0o/o 0% 0o/o 0o/o 0o/o 2Yo 1Yo 
$, 5 0 0 I B 0, 5: 

, , llo/o :
1115500776 262 197 764 

,...,. ., , .,.... I .t: ,.
0166001038 0099500 

i .Pef¡, ,,.,... , .,. ,.. ,. ,ì ..., . r ,,' ,:t. . Perm 

22 
a 

22 
. ..:.. ' :.. 

10.0 10.0 

16.4 ,1'6.4 

38.0 38.0 0.0 

0o/o

0' '' 0
, 

0 0
,25.,...ì,., , ., 25 

1.00 *0.75 
0. 95 

",. 0.99 l" 
0.962 

'I 

0 2412 
... 

.' . .:,, 
0 

0 2412.: yeg
0 

61

'' I 2o' '. ' 

461 
,, 15.7 

4 

4 
2 44 

10.0 10.0 10.0 

21.4 21.416.4 

0o/o 0o/o

'0,,,, ' 

0 

,25. .,'
0.95 0.95
ì .': ,. 0.99 

0.995 

,,'0 '0'990 
3476l. i,,,0,990 

0
l.r,-... 

3460 

6 

¡- "25 
1504 

' 41,0 

. '0. ,.,. . 0..,..., : :. .0
000 
25, '25',',: ,' , ', .25 

0.95 1.00 1.00 1.00 

0 
.0 

0 00 0 

Yes Yes 

.,25 
1317 , 35.9 

7 

0o/o 0o/o }Yo }Yo 

5 0, ,...0, .i 0 

070 .'. r.,,.'. , .. ,.1 
. 

34 000 

.ìl_.t.. ' .t 
. ..:,. . .:, ...: ,.,. 

00 

0.0 38.0 0.0 32.0 32.0 0.0 0.0 0.0 0.0 

54.3Yo 54.3Vo 0.0% 0.0% 54.3% 0.0% 45.7Yo 45.70/o 0.00/o 0.0% 0.0% 0.0% 

3.4 3.4 

1,01 , ' 1.0

-0,5 -0.5 

3.9 , 3.9 

0.0 0.0 -0.5 0.0 -0.5 -0.5 
4.0., 4,0 ,, 3"9 4.0 3.9 3.9 

3.4 

1;0 

3.4 3.4

1.0 1.0 

0.0 

4.0 

0.0
4.0 

0.0 0.0 

4.0 ', 4.0 

C-Max C-Max 

, 0.23 

C-Max 
0.86 '. , 

Max Max 

0.71 

13.9 13.1 21.0 
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Year 2008 Weekday AM Peak Hour 
2: Division Street & 12th Avenue 

, +\ { 

Queue Delay , 

TotalDelay 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

lntemal Link Dist (ft) ¡ 

Turn Bay Length (ft) 

Base Capacity (vph) 

Starvation Cap Reductn 

Spillback Cap Reductn , 

Storage Cap Reductn 

Reduced v/c Ratio 

0.0 

13.9
 

58
 

m101
 

183
 

732
 
0
 

0
 

0
 

0.23 

0.0 

1 3.1 

60
 

#97
 

381
 

1206
 

0
 

0
 

0
 

0.86 

0,0 

21.0
 

182
 

248
 
1424
 

1 393
 

0
 

5
 

0
 

0.72 

å3ffi?i$? KAI Edit 
6117t2009 

Ì L ¿ 

1237
 

Area Type:, Other , , 

Cycle Length: 70
 

Actuated Cycle Length: 70
 

Offset: 53.1 (76%), Referenced to phase 2:EBWB, Start of Yellow
 
Natural Cycle: 50
 
Control Type: Actuated-Coordinated
 * User Entered Value , :, ,

# 95th percentile volume exceeds capacity, queue may be longer. 

'Queue shown is maximum afte¡ two cycles. 
m Volume for 95th percentile queue is metered by upsheam signal. 

and Phases: 2: Division Street & 12th Avenue 

Division Sheet 1 111712004 2008 AM Peak Hour Synchro 7 - Report
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ffiffi7-q?
Year 2008 Weekday AM Peak Hour KAI Edit 
2: Division Street & 12th Avenue 6t17t2009 

-1Lane Confìgurations -11­+1-
Volume (vph) 10 141' 0 0, ' 706 238 179 , 695 0 i0. 0 

ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Lane Width 99999 ,9 12, '12 12 ,12, '12' 12 

31 

Total Lost time (s) 3.9 3.9 10 
*0.75Lane Util. Factor ,1.00 , , 

'1.00Frpb, ped/bikes 1.00 0.99 
Flpb, ped/bíkes 1.00ti , .'1100 1.00 

Frt 0.96 0.991.00 
Flt Protected 1.00 0.991.00 
Satd. Flow (prot) 1648 2413 3460 
Flt Permitted 1.00 0.99 
Satd. Flow (perm) 1504 2413 3460 

0.91 
,0.91 ,Peak-hour factor, PHF 0.91 0.9'l 0.91 0.91 , 0.91 0.91 0.91 0.91 0.91 0.91 0.91 

Adj. Flow (vph) 11 0 0 776 262 197 764 34000155 

RTOR Reduction (vph) rS 0 ,0 031 00 4 0 ,0 ' 0', 0,, 
Lane Group Flow (vph) 0 166 0 0100700 991 0000
Confl. Peds.'(#/hr) I I 19 :,,7 . 

Heavy Vehicles (%) 200/o 0o/o 0o/o 0o/o 0% }Yo 2Yo 1o/o 0o/o 0o/o 0o/o 0%
r:.5, .Bus Blockaqes (#/hr) 5 '0'. '6" 8 0 5 5000 

ïurn Type Perm Perm 
Protected Phases 4; 

Permitted Phases 2 4 

Actuated Green; G (s) 33.6 33.6 27,.6 

Effective Green, g (s) 34.1 34.1 28.1 

Actuated g/C Ratio " 0.49 0.49 0.40 
Clearance Time (s) 4.4 4.4 4.4 
Vehicle Ëxtension (s) 3,0 3.0 3.0 

Lane Grp Cap (vph) 733 1175 1 389 
v/s Ratio Prot c0:42 

v/s Ratio Perm 0.11 0.29 
v/c Ratio' ' 0.23 0.86 0.71 

Uniform Delay, d1 10.3 15.8 17.6 

Progression Factor 1.24 0.30 1;00 
lncremental Delay, d2 0.6 7.2 3.2 

Delay (s) 13.5 1 1.9 24.7,, 

Level of Service B B c 
Approach Delay (s) 13,5 11,9 20,7 0^0 

Approach LOS B B c A 

HCM Average Control Delay 16.0 HCM Level of Service B 

HCM Volume to Cápacity ratio 0.79 ...........''.. 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 7.8 

lntersection Capacit¡¡ Utilizatíon 59.40lo ICU Level of Service B 

Analysis Period (min) 15 

c Critical Lane Group 

Division Slreel 1111712004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour KAI Editffiffi7#? 
3: Division Street & 17th Avenue 6t17 t2009 

+\ { ts\ t
 
Volume (vph) 

1­
147 256 

-1+ 
761 

Y 
183 12 

ldeal Flow (vphpl) 

Lane Width (ft) 

1 900 
o 

1900 1900 

II 
900 

I 
19 1 900 

12 

1 900 

12 
Grade (%) 

Storage Length (ft) r' 

Storage Lanes 
Taper Length (ft) , 

Lane Util. Factor 

0o/o 

1.00 

00 
00 

25 25 

1.00 0.95 

0o/o( 

*0. 

0o/o 

0 

1 

,25 
1.00 

0 

0 

25 

1.00 
Ped Bike Factor , 1.00 1.00 
Frt 0.981 0.992 
FltProtected , ,, 
Satd. Flow (prot) 

Flt Permitted , 

Satd. Flow (perm) 

1408 

1408 

: 0 

0 
, " 

0 

0 

2524 
o.gs3 

2405 

0.955 

1 796 

0.955 

1 796 

0 

0 
Right ïurn on Red :: Yei , '' : 'Yes 
Satd. Flow (RTOR) 26 4 
Link Speed{mph) 25 25 
Link Distance (ft) 

Travelïime (s) 
Confl. Peds. (#/hr) 

, , 

835 

22,8 

4 

' 759 

25.9 

403 

11.0 : ' 

I 
Confl. Bikes (#/hr) .. 
Peak Hour Factor 0.91 0.91 0.91 0.91 

. 

0.91 0.91 
Growth Factor 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

100% 

2Yo

'5 
1000/0 ,100% 100% 

0o/o 0% 0To 

,5r B g 

10070 , 1007¡ 

0o/o 0o/o 

, 0' 0 
Parking (#/hr) 5 5 

Mid-Block Traffic (%) 

Adj. Flow (vph) 
0o/o 

162 

. 
27 7 

Iyo 
836 

r07o 

201 '13 

Shared Lane Traffic (o/o) 

Lane Group Flow (vph) 

Tum Type 
189 

... ì. .. 

00843 
t :Perm 

214 0 

Protected Phases 2 2 4 
Permitted Phases 
Detector Phase 

: 

2 

2

22 4 
Swítch Phase 

Minimum lnitial(s) 
Minimum Split (s) 

Total Split (s) 

10.0 

16.5 

50.5 

1 0.0 10.0 
. , 16.5 16.5

0.0 50,5 50.5 

10.0 

19.0 

19.5 0.0 
TotalSplit (%) 

Yellow Time (s) 

All-Red Time (s) ' 

Lost Time Adjust (s) 

Total Lost Time (s) . 

Lead/Lag 

72.10/o 

3.5 

1,0 

-0.5 

4,0 

0.0% 72.10/o 72.1,o/o

3.5 3.5 

' , 1.0 1.0

0.0 -0.5 -0.5 

4,0 4,0 4.0 

27.90/o ì0.0% 

3.0 

1.0

0.0 0.0 

.4,0 4.0 

Lead-Lag Optimize? , .'.:..': ..ì 

RecallMode 
v/cRatio:-: . :' C-Max 

0.19 
C-Max C-Max 

,..' ¡, ;.' : 0.S0 

None 

0.63ì,,r. ì 

ControlDelay 2.0 3.0 34.1 

Division Streel 1111712004 2008 AM Peak Hour Synchro 7 - Report 
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ffi#?t}?
Year 2008 Weekday AM Peak Hour KAI Edit 
3: Division Street & 17th Avenue 6t17t2009 

Queue Delay 0.0 0.0 i 0.0 
ïotalDelay 2.0 3.0 34.1

Queue Length 50th (ft), ' 10 188l 
Queue Length 95th (ft) m16 136 144 
lntemal Link Dist (ft) 755 679' 323 
Turn Bay Length (ft) 

Base Capacity (vph) 991 :t680 401 

Starvation Cap Reductn 0 00 
Spillback Cap Reductn ' , 0 0,' 0 

Storage Cap Reductn 0 00 
Reducedv/cRatio i,' 0.19 0.50 0.53 

s r{wìr\s+i" \-,''u\\* **räl * "'i"' * "ss"{r*¡'l'? *.-.
lftäËä¡frönsú,niiìäffi{ri,:"$ \\'oq"T *s '* " ^ '*'" ': 

' Area Type: 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-Coordinated* User Entered Value 

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

3: Division Street & 'l7th Avenue 
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Year 2008 Weekday AM Peak Hour	 ffiffi?p'r KAI Edit 
3: Division Street 	& 17th Avenue 611712009
 

Lane Configuralions
 

Volume (vph)
 

ldeal Flow (vphpl)
 

Lane Width
 

Total Lost time (s)
 

Lane Util. Factor
 

Frpb, ped/bikes
 

Flpb, ped/bikes 
, 
Frt
 

Flt Protected
 

Satd. Flow (prot)
 

Flt Permitted
 

Satd. Flow (perm)
 

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

RTOR Reduction (vph)
 

Lane Group Flow (vph)
 

Confl, Peds. (#1hr)
 

Heavy Vehicles (%)
 

Bus Blockages (#/hr)
 

Parking (#/hr)
 

TumType, ' , , 

Protected Phases 

Permitted Phases , : 

Actuated Green, G (s) 

Effective,Green, g (s) 

Actuated g/C Ratio 

Clearance Tme (s): , 

Vehicle Extension (s) 

Lane Grp Cap (vpn¡ , 

v/s Ratio Prot 

v/gRatiorPerm ' -,, 

v/c Ratio 

Uniform'Delay, d1 

Progression Factor 

lncremental Delay, d2 
Delay (s) 

Level of Service 

Approach Delay (s) 

Approach LOS 

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

lntersection Capacity Utilization 
Analysis Period (min) 

c Critical Lane Group 

+\ {ts\	 Ì 

1-	 -r+ Y
147 6 183
25 761 12
 

1900 1900 1900 1900 1900 1900
 

:,9 '9 ' 9' ,' I '12 12
 

4.0	 4.0 4.0
 
*0.75
1;00 ' , 1.00 , 

1.00	 1.00 1.00 

1.00	 1,00 1.00 ': ' 
',' 

0.98	 1.00 0.99 
1.00 ,	 1,00 0,96 ., 

1407	 2523 1 795
 
.'1:00 0,95 0.96 , 

1407	 2406 1 795
 

0,91 0.91 0.91 0.91 0.91: ,0.91 

162	 13
277 836 201 

..8 00 0, . 3 

181	 000 843 	211 

0 

4, 	 . .,.: 9
 
aot
Lto 0o/o 0% \Yo lYo 0o/o
 

'5 5i , I 8, ,0 , 0
 

5 5
 

Perm
 

2
 24
 
2
 

48.4 48.4 13.1 

48.9	 48.9'13.1 
0.70	 0.70 0.19 

4.5	 4.04.5 
3.0	 3.03.0 

983	 1681 , ,336
 

0.13	 c0.12 

:c0.35,.i 
0.18	 0.50 0.63

4.s3.6	 26.2 

0.44	 0.41 1.00 

0.4	 3.60.8 
2.0 2.8 29.8 

A	 AC 
2.0 2.8 29.8 

A	 AC 

7.3 HCM Level of Servíce	 A 
0.53 

70.0 Sum of lost time (s)	 8.0 
43.2o/o	 ICU Level of Service A
 

15
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Year 2008 Weekday AM Peak Hour ffiffi7#?*, .0,, 
6117120094: Division Street & 20th Street 

-+\ {{-\ Ì 

Lane Confìgurations -1+1. Y
Volume (vph) 150 9,, 10 758 I3 
ldeal Flow (vphpl) 1 900 1900 1900 I 900 1900 1900 

Lane Width (ft)' I g" g' I 12. 12 

Grade (%) 0% 0o/o 0o/o

Storage Length (ft) 0,'' 0.,.'. .0 
' 0 

Storage Lanes 00 10 
Taper Length (ft) 25 ,'25 

' 25 25 
Lane Util. Factor 1.00 1.00 0.95 *0.75 1.00 1.00 

Ped Bike Factor' i' 

Frt 0.992 0.969
,,1Flt Protected 0:999 0.963 , 

Satd. Flow (prot) 1402 0 0 2521 1773 0 

Flt Permitted ' , ': .' , , ,0.999 0.963 
Satd. Flow (perm) 1402 0 0 2521 1773 0 

Link Speed (mph)' : 25 ':., ' 2A 25 

Link Distance (ft) 759 148 497 
:..,TravelTime,(s) , , , 20.7 , ' .' ', l, ,,. i 5.0 13.6 ,
 

Confl. Peds. (#/hr)
 

Confl. Bikes (#/h0 , 
,.,
 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
 
Growth Factor l 10070 1 00% 1000/o 1000/o 100% 100%
 

Heavy Vehicles (%) 4To lYo 0% 0o/o \Yo 0%
 
Bus Blockages (#/hr) ',5t' ,.'5 g g 0 0
 
Parking (#/hr) 5 5
 

Mid,Block Traffìc (%) . ' 07or , .0% o7q:',,.'.,'

Adj. Flow (vph) 167 10 11 842 103
 
Shared Lane Traffic (90)
 

. i: l
Lane Group Flow (vph) 177 00853 13 0 
Sign Control' . ,,.r' Free Free Stoþ.,''; , ' . 

Area Type: 

Control Type: Unsignalized 
l , , ' User Entered Valùe 

Division Sheet 1 111712004 2008 AM Peak Hour Synchro 7 - Report 
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ffiffi?,$?
Year 2008 Weekday AM Peak Hour KAI Edit 

6117120094: Division Street & 20th Street 

-Þ\ {{-\ Ì
 

Lane Configurations -T+1. Y
Volume (veh/h) 150 9 10,758 I 
Sign Control Free Free Stop' Grade 0% i' :.07¡ IYo 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Flourly flow rate (vph) 167 10 11 842 10 3 

Pedestrians 

Lane Width (ft) 

Walking Speed (fUs) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal(ft) 759 148 
pX, platoon unblocked 0.82 
vC, conflicting volume 177 615 172 
vC1, stage 1 confvol 
vC2, stage 2rconf vol 
vCu, unblocked vol 177 102 172 

tC, single (s) 4.1 6.8 6.9 
tC, 2 stage (s) 

tF(s).,' . ,:l 2.2 3.5 3.3 
p0 queue free % 99 99 100 

cM capacity (veh/h) 1412 72ß 848 

VolumeTotal ,177 292 561, 13 

Volume Left 0 11 0 
Volume Right ' 10' I ,0 ',: 0,,:, 

10

3 

cSH 1700 1412 1700 755 
Volume to Capacity 0.10 0.01 0.33 0.02 

Queue Length 95th (ft) 0101 
Control Delay (s) 0.0',.0.4- 0.0'9.9 
Lane LOS AA 
Approach Delay (s) 0.0 ,0.1 9.9 
Approach LOS A 

Average Delay 

lntersection Capacity Utilization ICU Level of Service 
Analysis Period (min) 

Division Street 11/'1712004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour ffiffi7Ð3 KAI Edit 
5: Division Street & 21st Avenue 6117t2009 

--+ \ { 

Lane Confìgurations 

Volume (vph) 

ldeal Flow (vphpl) 

Lane Width (ft). ' 

1" 
185 

1 900 

I 

84 12 

1900 1900 

99 

-f+ V
768 108 

1900 1900 

912 
,13 

1 900 

12 

Grade (%) 

Storage Length (ft) 

Storage Lanes 

Taper Length'(ft) 

Lane Util. Factor 

Ped Bike Factor ' 

0o/o 

1.00 

00 
00 

25 :25 
1.00 0.95 

ïYo 

*0 75 

}Yo 

0 

1 

25 

1100 

:0 

0 

,25 
1.00 

Frt 0 958 0.985 
Flt Protected , ' 

Satd. Flow (prot) 1 569 00 
0.999 0.957 

2521 1791 0 

Flt Permitted, 
Satd. Flow (perm) 1 569 00 

0.949 0.957 

2395 1791 0 

Right Tum on Red' r, No Yes 
Satd. Flow (RTOR) 7 

Link Speed (mph) ,, '., 
Link Distance (ft) 

25 

129 

20'25 
1277 514 

TravelTime (s) ,, 3.5 43.5 , 14.0 
Confl. Peds. (#/hr) 

Conf. Bikes (#/hr) 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 
Growth Factorii 1009/o 100c/o . 100% 1007e 100%, 1000/q 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 
2Yor5 3o/o 0To 

.. r-'5 .-'' ,. I g 
0o/o 

,''ttB 

0o/o

.' 0, 

0To
r0 

Parking (#/hr) 

Midflock Traffic (%) 

Adj. Flow (vph) 
0o/o 

199 90 13 

a% 

826 

TYo 

116 14 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Trm Type 

Protected Phases 

289 

27 

00 r Perm 

839 130 

21 

0 

Permitted Phases , , 

Detector Phase 
.,,1 

27 
.,. 2 

2 21 
Switch Phase , 

Minimum lnitial(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? , 

Recall Mode 

57.0 

81.40/o 

-1.0 

3.7 

20.0 

' 28.0 

0.0 30.0 

0.00/o 42.9t/o 

3.7 

1.0 

0.0 -1.0 

4,0 3.7 

Lag 

Yes 

C-Max 

20.0 3.0 

28.0' 13.0 

30.0 '13.0 

42.90/o 18.670 

3.7 3.0

1.0 0.0
-1.0 1.0 

3.7 4.0 

Lag Lead 

Yes, Yes 

C-Max Max 

3.0 , 1S.0 

0.0 11.0 

0.0%,-' 16% 

3.0
" 1.0 

3.0 20.0 

7.0 , 28.0 

16.0 43.0 

23% 610/o

3.0 3.7,1.0 1.0 

0.0 

4.0 

Lead Lag

Yes Yes 

None None Max 

3.0 

12.0 

27.0 

39% 

3.0 

1.0 

v/c Ratio .',' .,: i' 

ConkolDelay 
0.24 

0.9 

0,93r:. 0155 

37.4 36.7 

Division Slreel 1111712004 2008 AM Peak Hour Synchro 7 - Report
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ffiffi?' 'lYear 2008 Weekday AM Peak Hour KAI Edit 
5: Division Street & 21st Avenue 6t17t2009 

+\ {+-a t
 
Queue Delay 0.8 10'3 0.0 
Total Delay 1.7 47.7 36.7 

Queue Length 50th (ft) 

Queue Length 95th (ft) 
2 

I 
204 

#373 

50 

#104 
lntemal,Link Dist (ft) 49 1197 434 
Turn Bay Length (ft) 

Base Capacity (vph) 1 195 900 236 
Starvation Cap Reductn 626 0 0 

Spiltback Cap Reductn 0 61 I 
Storage Cap Reductn 0 0 0 

Reduced:vlc Ratio 0.51 1.00 0.55 

lriidËäöÍËrrBümñ*arv î'.f ,li;itl:,'- : PÊrf'e- #ffträfl:;iT"ìFi4flr4fl:siry:qflTffrÏTl ,û'ît: , Þ$sffi+1{v,rÊflt{:"6 
Area Type: ' Other ' 

Cycle Length: 70 

Actuated Cycle Length: 70 

Offset: 47.3 (68%), Referenced to phase 2:EBWB, Start of Yellow 
NaturalCycle: 70 

Control Type: Actuated-Coordinated* User Entered Value
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 

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

Division Slreel 1111712004 2008 AM Peak Hour Synchro 7 - Report
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Year 2008 Weekday AM Peak Hour	 &ffi?,.s? KAI Edit 
611712009
5: Division Street & 21st Avenue 

Lane Configurations 

Volume (vph) 

ldeal Flow (vphpl) 

Lane Width.-

Total Lost time (s) 

Lane Util. Factor 

Frt 

Flt Protected 

Satd. Flow (prot) 

Flt Permitted , 

Satd. Flow (perm) 

Peak-hour factor,,PHF 

Adj. Flow (vph) 

RTOR,Reduction (vph) 

Lane Group Flow (vph) 

Heavy Vehióles (%) 

Bus Blockages (#/hr) 
.:

Tum Type 
Protected Phases 

Permitted'Phases 

Actuated Green, G (s) 

Effective Grèen, g (s) 

Actuated g/C Ratio 

Clearance Time (s) 

Vehicle Extension (s) 

Lane Grp Cap (vph) : 

v/s Ratio Prot 

v/s Ratio Perm ' , l 

v/c Ratio 

Uniform Delay, d1 "-
Progression Factor 

lncrementalDelay, d2 
Delay (s) 

LevelofServicê, I , 

Approach Delay (s) 

Approach LOS 

HCM Average Control Delay 

HCM Volume to Capacity ratio 

Actu.ated Cycle Length (s) 

lntersection Capacity Utilization 

Analysis Period (min) , 

c Critical Lane Group 

+Þ\ 

f­
84
1B5 

1900 1900
 

99
 
3.7 

1.00 

0.96 

1.00
 

1 569
 

1.00
 

1 569
 

0,93 0.93

199 

0"0

90
 

289 
 0 

2o/o 3o/o 

55
 

27
 

53.0
 

54;0
 

0.77 

,1210
 
c0.1 I
 

0.24
 
,,22
 

0.1 I
 
0,4
 

0.8
 

A
 
0.8
 

A
 

{{-\	 Ì 

Y
768 13
12 108 


1900 1900 1900 1900

,9I 12"' 12
 

3.7 4.0
 
*0.75
 1.00': 

1.00 0.99 
,', 1:.00 '0.96:, '
 

2522 1792
 
o:95 0.96 ,.
 

2395 1792
 

0,93	 0.93 ,, . 0.93 0.93
 

13 14
826 116
 

0 ' ,60	 0 

839 124
 

0o/o

0 

o7¡ ' o% 0%

0
 

80
 
Perm
 

2
 

2
 

23.7 10.0 

24.7 9.0 

0.35	 0.'13
 

4,7 3.0
 

3.0 3.0 

845, :230 
c0.07
 

c0.35,'
 

0.99 0.54 
'22.ß,'',28,ã 

0.93 1.00 

27:3 8,8 

48.2 37.3 

D ..0
48.2 37.3

D'D 

36.2 HCM LeVel of Service	 D 

0.58 

70.0 Sum'of lost time (s)	 7.7 

43.2Y0	 ICU Level of Service A 
,15 
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Year 2008 Weekday AM Peak Hour ffiffi7$7 KAI Edit 
6: Division Street & 26th Avenue 6t17t2009 

j-+\r-.-\\ 
Ì\ 

Lane Confìgurations 

V¡lume (vph) ' 8, 150 40 47 676 12 90 , 91 31 7 77 14 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 9 9 I g' I g 12 12 12 '12.:.1,2, ,t2 

Grade (%) lYo 0o/o 0o/o 

Storage Length (ft) 

, 
25 .0 25 0 0 0 0 

0o/o, 
,,0
Storage Lanes 10000 000 
ïaper Length (ft) , 25 25, 25 25 25, 25 .', ' ,2525 
Lane Util, Factor 1.00 1.00 1.00 0.95 *0.75 0.95 1.00 1.00 1.00 1.00 1.00 1.00 
Ped Bike Factor 0.98 1.00 0.e9 1.00 
Frt 0.980 0.9800.969 0.997 
Flt Protected l 0.950 , , 0,997
Satd. Flow (prot) 1433 1372 0 0 2505 0 0 '1813 0018510 
Flt Permitted. 0.251 0.925 0.856 0.979
Satd. Flow (perm) 3791372002325001585 0018170
Right Tum on Red ' Yes Yes Yes Yes 
Satd. Flow (RTOR) 3B 4 12 12
 
Link Speed (mph) ' 25 20 25 25
 
Link Distance (ft) 1277 503 614 479 
TravelTime (s) 34,8 17.1 16.7 13.1 

Confl. Peds. (#/hr) 23 19 7 7 
Confl. Bikes (#/hr) 

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Growth Factof 100e/o 1000/o 100% 100% 100% 100% 100% 100% 100% 100% 100% 1000/0 

Heavy Vehicles (%) 0o/o 2o/o }Yo 0o/o 0% }Yo 0o/o 0o/o }Yo }Yo O% 
Bus Blockages (#/hr) 555888000000 

0o/o 

Parking (#/hr) 055 
Mid-Block Traffic (%) 0o/o 0% ÙYo 0o/o, 
Adj. Flow (vph) B 158 42 49 712 13 95 96 3378115 
Shared Lane Traffìc (%) 

0''. 
Lane Group Flow (vph) B 200 00774 00224 0 103 0 
îum Type Perm Perm Perm Perm 
Protected Phases 2 4 
Permitted Phases 2 42'

2 4 

Detector Phase 22 22 44 44 
Sr¡tritch Phase 

Minimum lnitial(s) 10.0 1 0.0 10.0 10.0 10.0 10.0 10.0 10.0 
Minimum Split (s) : 15:5' 15.5 ' 15.5 15.5 19.0 19.0 19.0 19.0 
Total Split (s) 48.5 48.5 0.0 48.5 48.5 0.0 21.5 21.5 0.0 21.5 21.5 0.0 
Total Split (%) 69,37q '69.3% 0.0% 69.370 69.3%, 0.0% 30.70/o 30.70/o 0.0% 30.7Y0 30.7Y0 0.070 
Yellow Time (s) 3.5 3.5 3.0 3.03.5 3.5 3.0 3.0 
All-Red Time (s) 1.0 1.0 1.0 1.0 1,0 1,0 1.0 1.0 
Lost Time Adjust (s) -0.5 -0.5 0.0 -0.5 -0.5 0.0 -0.5 -0.5 0.0 -0.5 -0.5 0.0 
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3,5 4.0 3.5 3.5 4.0 
Lead/Lag 

Lead-Lag Optimize? 
RecallMode C-Max C-Max C-Max C-Max Max Max Max Max 
v/c Ratio 0.03 . 0.23 0.52 0.54 ,, ' 0,22 
ControlDelay 4.1 3.7 7.1 26.8 19.6 

Division Slreel 1111712004 2008 AM Peak Hour Synchro 7 - Report 
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Year 2008 Weekday AM Peak Hour &ffi7g}7 KAI Edit 
6: Division Street & 26th Avenue 6t17t2009 

j 
\ {{- \\
 t L ¿
 

Queue Delay 

TotalDelay 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

lntemal Link Dist (ft) , 

Turn Bay Length (ft) 

Base Capacity (vph) 

Starvation Cap Reductn 

Spillback,Cap Reducln 

Storage Cap Reductn 

Reduced v/c Ratio ', 

'0.0 
4.1 

1
 

m4 

25
 

241
 

0
 

0
 

0
 

0.03 

0.0 

3.7
 

22
 

21
 

1197
 

886
 

0
 

0
 

0
 

0.23 

0.0 

7.1 

7B 

m128
 

423
 

1479
 

0
 

0
 

0
 

0.52 

0:0 

26.8 

78
 

144
 
534
 

416
 
0
 

0
 

0
 

0.54 

0.0 

19.6
 

31
 

67
 

399
 

476
 

0
 

0
 

0
 

0.22 

:AreaType: ,, Other i , '. ,,, 
Cycle Length: 70
 

Actuated Cycle Length: 70
 

Offset 22 (31%), Referenced to phase 2:EBWB, Start of Yellow 
Natural0ycle:45," ,., ' , ,, 
Control Type: Actuated-Coordinated* User Entered Value 

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

and Phases: 6: Division Sheet & 26th Avenue 
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Year 2008 Weekday AM Peak Hour	 ffiffi?$? KAI Edit 
6117120096: Division Street & 26th Avenue 

---) \ r-tsta	 ÌL 
Lane Configurations I'i Ît -1T- ++l	 +++

:Volume (vph)' I 150 40 47 676 12 90 91 31 7 .'17 14 
ldeal Flow (vphpl) 1900 1900 1 900 1900 1900 1900 1900 1900 1900 1 900 1900 1900 

LaneWidth '99 9 II 912 12 12 12 ,12 ,: 12 
Total Lost time (s) 4.0 4.0 4.0 3.5 3.5 

*0.75Lane Util. Facfor 1.00.' :1.00 ' 	 1.00 1'00ì,' ' 

Frpb, ped/bikes 1.00 0.98 1.00	 0.99 1.00 
Flpb, ped/bíkes 1.00 1.00 ' ,' 1'00	 1.00 1.00 "..., ' ,.:' 

Frt 1.00 0.97 1.00	 0.98 0.98 
Flt Protected 0,95 1.00 :. '1.oo	 0.98 1,96": ,-
Satd. Flow (prot) 1433 1371 2506	 1814 1 850ìrFlt Permitted 0.25 1.00 , ,0.93	 0,86 Q.$$ , ' ,' 

Satd. Flow (perm) 379 1371 2326	 1 585 1 818 

PeaþhourTactor, PHF 0.95 0.95 0.95, ' 0.95 0.95 0.95 0.95 0.95 : 0.95 0.95 0.95, , 0.95 
Adj. Flow (vph) I 158 42 49 712 13 95 963378115 
RTOR Reduction (vph) 0 .14 0-, '1, 0, i0 I ,0 0 I 0,0 
Lane Group Flow (vph) B 186 00 773 00 21500940 
Confl. Peds. (#/hr) 23 ., 19.:' ' ', . 7. :.7 

ao/ jYoHeavy Vehicles (%) 0o/o ¿to 0To 0o/o 0o/o 0% 1Yo 0o/o }Yo }Yo }Yo 
Bus Blockages (#/hr) 5 5 5 '8 I .,8' 0 00000 
Parkins (#/hr)	 0 5 5 

,TurnType , 	 Perm Perm Perm 
Protected Phases 2 4 
Permitted Phases 2 2 i'4 4 
Actuated Green, G (s) 44.0 44.0 44.0 17.5 17.5 

Ëffeclive Green, g (s) M.5 M.5 44.5 18.0 18:0 

Actuated g/C Ratio 0.64 0.64 0.64 0.26 0.26 
ClearanceiTime (s) 4.5 4.5 4,5 4.0 :4.0 

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 

Lane GrP,Cap (vph) 241 ,872 1479 408 467 
v/s Ratio Prot 0.14 
v/s Ratio Perm 0,02 c0:33	 c0.14 0,05 
v/c Ratio 0.03 0.21 0.52	 0.53 0.20 

,22.3UniformrDelay, d1 ,4.7 5,4 7.4 20.4 
Progression Factor 0.77 0.69 0.86 1.00 1,00 

lncremental Delay,,d2 0,3 0.5 0;9 4.8 1,0 

Delay (s) 3.9 4.3 6.9 27.2 21.3 
Level ofService ' .A i' A ,, ,A c c 
Approach Delay (s) 4.2 6.9 27.2 21.3 

Approach LOS , I i'A :,.'.4 iì c c 

HCM Average Control Delay 11.1 HCM Level of Service B 

HCM Volume to Capacity ratio 0.52 
Actuated Cycle Length (s) 70,0 Sum of losttime (s) 7.5 
lntersection Capacity Utilization 59.7% ICU Level of Service B 

Analysis Period (min) .i 15 

c Critical Lane Group 

Division Street 1 111712004 2008 AM Peak Hour Synchro 7 - Report
 
DDD/EAH Page 17
 



Year 2008 Weekday AM Peak Hour å$ffi7ä)? KAI Edit 
6117120097: Division Street & 34th Avenue 

\{ t\
 
Lane Confìgurations I T-l f- ++

1Volume{vph) ' 13 171, '4 682 12 29 39, 5 32,'19 ,,24 
ldeal Flow (vphpl) 1 900 1900 1900 1900 1 900 1900 1900 1 900 1 900 '1 900 '1 900 1 900 
Lane Width (ft) ., I I 9 , '9 9 ,,, 9 12 12 , 12 12 '', ,12 12 
Grade (%) 0o/o }Yo \Yo 0o/o 

Storagé Length (ft) l 250 z5 . ,0 0 0 0 ..,: ., ' 0 
Storage Lanes 10 100 0 0 0' '25 ,25Taper Length (ft) 25 ,25. 25,..., ..' . 25 " 25 25,ì ,'i: 
Lane Util. Factor 1.00 1.00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 '1.00 

Ped Bike Factor ' ' : : 1,00, 1.00 1.00 , 
' ' 0;99 ' 

Frt 0.997 0.997 0.991 0.957
 
'
 Flt Protected 0.950"-....'.',. , 0.950.,.ì r ,ì 0.980 0.979 

Satd. Flow (prot) 1393 1433 0 1376 1443 0 0 1843 0 0 1767 0 
,FltPermitted : '.. 0.275 0.641 0.877 . . ,0.867 

Satd. Flow (perm) 403 1433 0 928 1443 0 0 1649 0 0 1565 0 
Right Tum on Red r' Yes , : ', , Y€s " ',Yes Yes 
Satd. Flow (RTOR) 3 5 25:253 

Link Speed (mph) :,, 20 25' , :r.: l25l 

Link Distance (ft) 2034 1780 317 303 
Travel Time (s) ' , ' 55.5 60.7 8.6 , ,:. .. : 8.3 
Confl. Peds. (#/hr) 4811 
Confl. Bikes (#lhr) :, . : . l,,t..: l 

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Growth Factor 100% 100% 10070 '100% 10070 100% 1007q 100% 100% 100%, ' 100% 1000/o 

Heavy Vehicles (%) 0% 2To 0% 0o/o 0% \Yo 0% jYo }Yo \Yo 0o/o 0o/o 

'Bus Blockages (#/hr) 555888000000 
Parking (#/hr) 55 555 5 

Mid-Block Traffic (%) . ., ,,0y9 , ' Aa/o ,' ,,.ì07¡ ..... . .'...07q..;r., :.. 

Adj. Flow (vph) 14 41718 't3 31 5342025180 41 

$hared Lane Traffic (%) i... .,. ì. i:.tì. :" 

Lane Group Flow (vph) 14 184 01731 0077 00790 
Tum ïype , Perm ., , ' Perm ' Perm I .,, Perm 
Protected Phases 2 

, 

2 4 4 
Permitted,Phases ' ., 2 2 ,, !': 4""'., ì'

22 22 44 44 
'. '.t'Detector Phase 

' 

: I '....


Switch,Pháse , ,i I :. . i' . ì. 

" :. i .,, . 

Minimum lnitial(s) 4.0 4.0 4.0
.,t'

4.04.0 4.0 4.0 4.0 
Minimum Split (s) r , : 15.5 15.5 15;5' , 15.5 '18.s ' 1g;s 18.5:: .18.5 ' 

Total Split (s) 49.0 49.0 0.0 49.0 49.0 0.0 21.0 21.0 0.0 21.0 21.0 0.0 
Total splif (Yo) . . :, . 70.00/0 70.0% 0;00/o 70.0% 70.0% 0.0% 30.0% 30.0% 0.00/o 30.00/0''30,0% O.O'¿
 

Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0
 
All-Red Time{s}:' .' ,1,0 ' 1,0', , 1.5 ,' 1.5 '' 1.s, ,l.g .,,
1.0 , .1.6 
Lost Time Adjust (s) -0.5 -0.5 0.0 -0.5 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total LostTime (s) , ' 4.0 4,0 4.0 4:0 ' 4.0 4.5 4.5 4.0 4.5 4.5 4.04.0 
Lead/Lag 

Lead-Lag Optimize? 
RecallMode 

, 

C-Max C-Max C-Max C-Max Max Max Max Max 
v/c Ratio .', . ,,, ' . r0,05 0.20 0.00 0.79 0.20 i,- 0,20 
ControlDelay 4.2 4.7 7 .0 15.8 21.9 17.5 
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Year 2008 Weekday AM Peak Hour ffiffi7- 7 KAI Edit 
7: Division Street & 34th Avenue 6t17t2009 

j -+\ {{- \\ ÌL J 
Queue Delay 0.0 0.0 0,0 0.0 0.0 0,0 
TotalDelay 4.2 4.7 7.0 15.8 21.9 17.5 

Queue Length 50th (ft) 2 20 0 237 25 19 

Queue Length 95th (ft) m5 34 m0 m191 5B 51 

lntemal Link Dist (ft) 1954 1700 237 223 
Turn Bay Length (ft) 25 25 
Base Capacity (vph) 259 922 597 929 393 388 
Starvation Cap Reductn 0 0 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 

Reduced v/c Ratio 0.05 0.20 0.00 0.79 0.24 0.20 

Area Type: Other 
Cycle Length: 70 

Actuated Cycle Length: 70 

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

NaturalCycle:60 
Control ïype: Actuated-Coordinated 

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

ts and Phases: 7: Division Street & 34th Avenue 
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Year 2008 Weekday AM Peak Hour KAI Edit&ffi?s? 
7: Division Street & 34th Avenue 6t17t2009 

) \ r-ts\a ÌL
 
Lane Configurations 

Volume (vph) 

ldeal Flow (vphpl) 

Lane Width 

Ì 
13 

1 900 

I 

Ît 
171 

1 900 

I 

4 
1 900 

o 

I 
1 

1 900 

I 

1" 
682 

1900 

I 

12 

1900 

I 

29 

1 900 

12 

++ù

395 
1900 1900 

,12 12 

A
r+ì

32, 19 

1900 1900 
' '12'. ,12 

24 
'1900 

12 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.5 4.5 
Lane Utí|. Factor 1.00 1.00 1.00 1.00 1.00 , , ,1.00 

Frpb, ped/bikes 

Flpb, ped/bikes 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
0.99.:..r:- ..1.99 

Frt 

Flt Protected I 

1.00 

0.95 

1.00 

1.00 

1.00 

0.95 

1.00 

1,00 

0.99 

0.98 l ' , 
0,96 

0.98 
Satd. Flow (prot) 

Flt Permitted . 

Satd. Flow (perm) 

1 393 
'0.27 

1432 
1;00 

403 1432 

1376 

0.64 

929 

1443 

1,00 

1443 

1 843 

0.88 
'1650 

: 

,1768 

,. - .0.87 
1566 

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

RTOR Reduction (vph) 

Lane Group Flow (vph) 

Confl. Peds. (#ln4 . ' 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

0.95 
14 

0 

14 

0o/o
55
55 

0,95 

180 

1 

183 

2o/o 

0,95 

4 
r0 

0,4 
0o/o 

:.5 

5 

0.95 0.95 

1 718:0, 
1

1 730 

0% 0To 

8, I 
55 

0.95 0.95 0.95 0:95

1331415 
004o 
00730 
81 

0o/o }Yo lYo 0o/o g '0 0,'' 0 

5 

0.95 0.95 . 0.95

34 20 25 
:., 0,,."19, 0

0600 
-.,::iìt -. ',.1 
0o/o 0% 0%:0 ': 0 , 0 

ïumType . l Perm Perm Perm Perm 
Protected Phases 2 2 4 
Permitted Phases ì 

Actuated Green, G (s) 

,.',2 

44.5 
.1, ,l 

44.5 
"2 ' 

44.5 44.5 

4 

16.5 

''4 
16.5 

Effeclive Green, g (s) 

Actuated g/C Ratio 

Clearance Tme (s) 

45.0 

0.64 

4.5 

45.0 

0.64 

4:5 

45.0 45.0 

0.64 0.64

4.5 4.5 

16,5 

0.24 

4.5 

16,5 

0.24 

4.5 
Vehicle Extension (s) 

Lane Grp Cap (vph) 

3.0 3.0 

259 921 

3.0 

597 

3.0 

928 

3.0 

389 

3.0 

3qe 
v/s Ratio Prot 0.13 c0.51 

v/s Ratio Perm' 
v/c Ratio 

Uniform Delay, d1 

Progression Factor 

o¡03

0.05 0.20

4.6 5.1 

0.76 0.82 

0.00 

0.00 

4.5 

1.56 

0.79 

9.0 

1.50 

c0.04 

0.19 

21.4 

1.00 

0.04 

0.1 6 

21.3 

1.00 
lncrementalDelay, d2 

Delay (s) 

Level of sen¡ice 

0.4 ,
3.9 
AA 

0,5 

4.7 

0.0 

7.0 

A 

0.6 

14.2 

B 

1.1 

22.5 

c 

0.9 

22.2 

c 
Approach Delay (s) 

Approach LOS : ' 
4.6.A 14.2 

B 

22.5 

c 
22.2 

c 

HCM Average Control,Delay 13.6 HCM Level of Service B 
HCM Volume to Capacity ratio 0.63 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.5 
I ntersection Capacity Utilization 55.4o/o ICU Level of Service B 
Analysis Period (min) 15 

c Critical Lane Group 

Division Slreel 1111712004 2008 AM Peak Hour Synchro 7 - Report
 
DDD/EAH Page 20
 



Year 2008 Weekday AM Peak Hour 8ffi?[}7 KAI Edit 
6117120098: Division Street & 39th Avenue 

j-+\{{-\a 
Ì\
 

Lane Confìgurations rT rrÈ1-
Volume (vph) 30 . 143 35 53 480 47 110 852 79 86 498, 104 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) ' 9 9 I I '9 '9 12,, 12 12 12 12 12 
Grade (%) 0o/o 0o/o 0o/o 0To
 

Storage Length (ft),: 150 150 150 0 150
0 0 0 
Storage Lanes 10 10 10 10 
Taper Length (ft) :' 25, 25 25 25,'' 25 , 25' 25 
Lane Util. Factor 1 .00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 

'Ped Bike Factor , 1,00 : 1.00 , 1.00 ' 0.99 .. -, , , 

Frt 0.971 0.987 0.987 0.974 
Ftt Protected 0.950 0.9500.950 . 0.950 '-. ', , , 

, 

Satd. Flow (prot) 1592 1609 0 1573 *1000 0 1769 .3000 0 1717 -3000 
0 

Flt Permitted 0.210 ' , 0.614 0.950 0.950 
Satd. Flow (perm) 352 1609 0 1016 1631 0 1769 3519 0 1717 3412 0 
Right Turn on Red 

: :: I YeS , YeS YeS: , , :' 
YeS 

Satd. Flow (RTOR) 21 B 14 35 
Link:Speed (mph). 25 15 35 35 
Link Distance (ft) 1 780 778 579 672 
TravelTime (s) 48.5 35.4 1'1.3 13;1 

Confl. Peds. (#/hr) 48422 
Confl. Bikes (#/hr) 

Peak Hour Factor 0.94 0.94 0,94 0.94 0,94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
Growth Factor 100% 100% 100% 1000/0 100% 100% 100% "'10070 100% 10070 1000/o 100% 
Heavy Vehicles (%) lYo 1o/o 0To 0o/o 00/, 0o/o 0% 0o/o 0o/o 3Yo 1o/o 
Bus Btockages (#/hr) 5 5 5 I I B 5 5, 5 5 5 

0o/o 

5 
Parking (#/hr) 

Mid-Block Traffic (70) 0% ' 0o/o 0o/o ,: 0% , 

511Adj. Flow (vph) 32 152 37 56 50 117 906 84 91 530 111 
Shared Lane Traffic (%) 

Lane Group Flow (vph) 32 189 0 56 561 0 117 ggo 0916410 
ITum Type ' pan¡, .1, ': ,. ., ' Pefm' ' :: ' Prot "'"t 't: ,,i.1 pfOt , ,,, : ,,, 

Protected Phases 48 52 16 
t:Permitted Phases 4, I 

Detector Phase 4488 52 16 
Switch Phase l 

8.0Minimum lnitial(s) 8.0 8.0 8.0 3.0 10.0 3.0 10.0 
Minimum Splít (s) 233 23.3 , 23.3 23.3 6.0 19,6 6.0 20,6 
ïotal Split (s) 32.0 32.0 0.0 32.0 32.0 0.0 14.5 23.5 0.0 14.5 23.5 0.0 
Total Split (%) 

, 45.7V0' 45t.7e/o' 0.0% 45.70/o 45:79/o 0.00/o 20.7Y0 33.6% 0.0% 20.70/o 33.6% 0.0% 
Yellow Time (s) 3.3 3.3 3.3 3.3 3.0 3.6 3.0 3.6 
All-Red Time (s) 1.0 1.0 1.0 1,0 0.0 1.0 0.0 1.0 
Lost Time Adjust (s) -0.5 -0.5 0.0 -0.5 -0.5 0.0 1.0 -0.5 0.0 1.0 ,0.5 0.0 
Total Lost Time (s) 3,8 ,3.8 4.0 3"8 3.8 4"0 4.0 4.1 4.0 4.0 4,1 4.0 
Lead/Lag Lead Lag Lead Lag 
Lead-Lag Optimize? . '......ì 'Yes Yes Y€s Yes. ...:
RecallMode Max Max Max Max None C-Max None C-Max 
vJc Ratio , : 0,23' 0.29 0.14 1.38 0.55 0.96 0,47 : 0.63 
Control Delay 10.4 6.7 15.1 198.6 38.4 47.3 36.7 23.3 
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Year 2008 Weekday AM Peak Hour	 KAI Edit#ffi?$)?8: Division Street & 39th Avenue	 6t17t2009 

Queue Delay 0.0 ,, 0.0 0.0 0.0 0.0 , 0.0 0.0, , 0.0
 
TotalDelay 10.4 6.7 15.1 198.6 38.4 47.3 36.7 23.3
 

Queue Length 50th (ft) 4 21, , 11 .,-313 48., -247 37 120
 

Queue Length 95th (ft) 13 38 m19 mfl458 94 #391 77 183
 

lntemal Link Dist (ft) 1700 698 499 592
 
Turn Bay Length (ft) 150 150 150 150
 

Base Capacity (vph) 142 661 409 408 265 1029 258' 1021
 
Starvation Cap Reductn 00 00 00 00
 
Spillback Cap Reductn 0, 0 ' 0.r . 0 0. , 0 0 ', 0
 

Storage Cap Reductn 00 00 00 00
 
Reduced V/c Ratio 0.23 , i, 0.29 0.14.,1.36 0.44 " : :0.9ô 0.35 0.63
 

Area Type;
 

Cycle Length: 70
 

Actuated Cycle Length: 70
 

Offset 15.9 (23%), Referenced to phase 2:NBT and 6:58T, Start of Yellow
 
Natural Cycle: 120
 

Control Type: Actuated-Coordinated 
*, 	 ' ì, ¡ .,, Usel Entered Value r 	 , ,' , , 

-	 Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum afte¡ two cycles. . : : 

# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 

ts and Phases: 8: Division Street & 39th Avenue 
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Year 2008 Weekday AM Peak Hour ${å?$)'tr KAI Edit 
8: Division Street & 39th Avenue 6t17t2009 

ì \ {{- \a ÌI ¿ 

Lane Confìgurations Ì Ît rf ï- rf +1- II +Þ 
Volume (vph) 30 143 35 53 480 47 110 852 79 86 498 '104 

ldeal Flow (vphpl) 1 900 1 900 1 900 1 900 1 900 1 900 1 900 1 900 1 900 1900 1 900 1900 

Lane Width ' I I I I I I 12 12 12 12 12 ,12 
Iotal Lost time (s) 3.8 3.8 3.8 3.8 4.0 4.1 4.0 4.1 

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0,95 
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 
Flpb, ped/bikes 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 
Frt 1.00 0.97 1.00 0.99 1.00 0.99 1.00 0.97 
Flt Protected 0.95 1,00 0.95 1.00 0.95 1,00 0.95 ,1,00 

Satd. Flow (prot) 1592 1 608 1573 1 000 1 769 3000 1717 3000 

Flt Permitted 0.21 1.00 0.61 1.00 0.95 1.00 0.95 1.00 

Satd. Flow (perm) 3s3 1608 1016 1630 r769 3520 1717 3412 
Peak-hourfactor, PHF 0.94 0,94 0,94 0.94 0"94 0.94 0.94 0.94 0.94 0.94 0.94' 0,94 
Adj. Flow (vph) 32 152 37 56 511 50 117 84 91 530906 111 

RTOR Reduction (vph) 'o ,13 0. ìr0 .,5' 0 09 00240 
Lane Group Flow (vph) 32 176 0565560 117 981 0916170
Confl.'Peds. (#/h0 48 .'.....'. 422 
Heavy Vehicles (%) 0o/o 1o/o 0o/o 0o/o 0o/o 1Yo 0% 0o/o 0o/o 3o/o 1o/o 0o/o 

Bus Blockaqes (#/lu) ' 5 :,5 .5' I ,,9' ,'g :s s 5555 
Turn Type Prot Prot 
Protected Phases 4 ,5 r' 2 J..' : U'8 
Permitted Phases 4 B 

Actuated Green, G (si 27.7 27'.7 27:7 27,7 8.2 ' 22,7 7:7 22:2 

Effective Green, g (s) 28.2 28.2 28.2 28.2 7.2 23.2 6.7 22.7 

Actuated g/C Ratio 0:40 0,40 0:40 0.40 0.10 0.33 0.10 0.32 
Clearance Time (s) 4.3 4.3 4.3 4.3 3.0 4.6 3.0 4.6 
Vehicle Extension (s) 3.0 3.0 3.0 3,0 3:0 3.0 3.0, .,'"t.3.6 

Lane Grp Cap (vph) 142 648 409 403 182 994 164 973 
:c0.56v/s Ratio,Prot : ., 0.11 c0,07 c0,33 0.05 , :0,21 

v/s Ratio Perm 0.09 0.06 
v/c Ratio 0.23' ' 0,27 0.14 1.38 0.64 0.99 0.55' 0.63 
Uniform Delay, d1 13.7 14.0 13.2 20.9 30.2 23.2 30.2 20.1 

Progression Factor ' 0.45 ., 0.44 1.07 0.75 1.00 1100 1.00 r'1.00
lncremental Delay, d2 3.6 1.0 0.4 180.3 7.5 25.5 4.0 3.2

u.2 '23.3Delay (s) 9,8 , , ,7.2 14.6 196J 37.7 48.7 

Level of Service AA BF D D cc 
Approach Delay (s) " 7;6 ' ., '179:6 47.6 '', 24.6 
Approach LOS A F D c 

HCM Average Control Delay 68.4 HCM Level of Service E 

HCM Volume to Capacity ratio '1.07 .:..... : . .' 

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 7.8 
lntersection Capacity Utilization 79.10/o ICU Level of Service D 

Analysis Period (min) 15 

c Gritical Lane Group 
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Year 2008 Weekday AM Peak Hour 8ffi7" ? KAr Edit 
9: Division Street & 20th Avenue 6t17t2009 

., Ì Ì- \ \ ¿ \ 

Lane Configurations Y
97Volume (vph) , 35 145 725 . ,77 74 35 27 I 

ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1 900 1900 1900 

Lane Width'(ft) ,,' ,99 199 9' , .12 12 12 12 

Grade (%) 0o/o 0o/o 0o/o 0o/o

Storage Length (ft) . 0 ' ., 0 - ,,', ..0 
0 0' 0 

Storage Lanes 00 0 10 
Taper Length (ft) ,, ' '.,ì:, -25,, .' , 25 :,zS I 

-25 25:' , , 25 
1.00 1.00 1.00 *0.75Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 

Ped,Bike Factor 

Frt 0.974 0.964 0.969 
lFlt Protected : 0.997 ' ,,,0.965 , 0,963 . 


Satd. Flow (prot) 0 0 1605 2458 0 0 1767 0 1773 0
 

Flt Permitted, ,,. , . ,- ,0.g65 , 0.963 :,' , . ,
 

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

Right Tum on Red ' ,, ' :No l' '' :' :,.,., ,, 
 i,NO 

Satd. Flow (RTOR)
 

Link Speed (mph) , 25 -'20 25
' .25 
Link Distance (ft) 148 129 397 464 

,,TravelTimer(s) 4,4 4,4 10.8 12.7
 

Confl. Peds. (#/hr)
 

Confl. Bikes (#/hr,) ,
 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
 
Grorvth Factor . 100%r',, 100%r,'.,,100% 100% 100% 100% , 100% 100% , 1007e 10ü%
 
Heavy Vehicles (%) 0o/o 8% 4o/o \Yo 0% 0o/o 00/o 0o/o 0% 0o/o
 

Bus Blockages (#/hr) ,5-'' ':..8 0 ,0., 0 ,0
 
Parking (#/hr)
 

Mid.Block Traffic (7q) 0%, . ,07¡ 0o/o 0% . 1,
 

Adj. Flow (vph) 161 806 86 82 108 39309
'..Shared Lane Tramc.,(Yd 

Lane Group Flow (vph) 0 0 170 974 00 147 0390 
rum rype Perm Perm 

26 
, I ,, .. . .,'..,'. 

Protected Phases 4 

' :, 
J
.)

.Permitted Phagqs ,, , 22 " . ,'' 
Detector Phase 4 32226 ..ì:..:
Switch Phasa , 

Minimum lnitial(s) 20.0 20.0 20.0 20.0 3.0 3.0 3.0 3.0 

Minimum Split (s). . : , 28.0 28.0 28.0 28.0 7.0 lgQ,, 13,0 :, 12,0 

Total Split (s) 30.0 30.0 30.0 43.0 0.0 0.0 16.0 0.0 1 1 .0 
' 

13.0 27 .00.0 

TotalSplit (%) 42.90/o 42.90/o 42.9%'61.4% 0,0% 0.Ao/o' 22.90/o 0,0% 15.7Yoì 0.0% 19% 3,9Y0 

YellowTime (s) 3.7 3.7 3.7 3.0 3.03.7 3.0 3.0 

All-Red Time (s) , 1.0 1,0 1.0, , 1.0 1.0 1.0,r ' I 0.0, t 1"0 

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

Total Lost Time (s) r , 3.7 3.7 3.7 , , 3.7 4.0 4.0 4:0 4.0 4,0 4.0 
Lead/Lag Lag Lag Lag Lag Lead Lead 

l..: 
ILead-La$:0ptimize? Yes Ygs,, Yes Yes Yes ,' Yes.. , 

RecallMode C-Max C-Max C-Max Max None None Max Max 
v/c Ràtio '' ' 

ì ,. , , ll '.' , 011 0.35 0.24'0,30 
ControlDelay 17.1 7.6 27.6 33.0 

Division Street '1111712004 2008 AM Peak Hour Synchro 7 - Report 
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ffiffi'fl$3 
Year 2008 Weekday AM Peak Hour KAI Edit 
9: Division Street & 20th Avenue 611712009 

jF j {- t­--+ 

Queue Delay 0.0 10.7 

ïotal Delay 17.1 18.2 

Queue Length 50th (ft) 72 '32 
Queue Length 95th (ft) 133 m52 
lntemal Link Dist (ft) 6B 49 
Turn Bay Length (fi) 

Base Capacity (vph) 560 1380 

Starvation Cap Reductn 0 386 
Spillback Cap Reductn 00 
Storage Cap Reductn 00 
Reduced v/c Ratio 0.30 0.98 

Area Type: 

Cycle Length: 70 

Actuated Cycle Length: 70 , , ,, 

Offset: 47.3 (68%), Referenced to phase 2:EBWB, Start of Yellow 
NaturalCycle:70,' i ,i 
Control Type: Actuated-Coordinated * 

User Entered Value 

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

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

+* LJ
 
0.0 

27.6 

5B 

111 

317 

415 

0 

0 

0 

0.35 

\.\
 

0.0 

33.0 

16 

43 

384 

177 

0 

0 

0 

0.22 
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ffiffi?- 7 

Year 2008 Weekday AM Peak Hour KAI Edit 
9: Division Street & 20th Avenue 6t17t2009 

Lane Configurations
 

Volume (vph)
 

ldeal Flow (vphpl)
 

Lane Width
 

Total Lost time (s)
 

Lane Util. Factor:
 

Frt
 

Flt Protected
 

Satd. Flow (prot)
 

Flt Permitted
 

Satd. Flow (perm)
 

Peak:hour factor, PHFI
 

Adj. Flow (vph)
 

RTOR Reduction (vph)
 

Lane Group Flow (vph)
 

Heavy Vehicles (%) '
 

Bus Blockages (#/hr)
 

Tum Type
 

Protected Phases
 

Permitted Phases 
' 
Actuated Green, G (s) 

Effeclive 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 : 

v/c Ratio 

Uniform Delay, d1 

Progression Factor 

lncremenlal Delay, d2 

Delay (s) 

Level of Servicê 

Approach Delay (s) 

þproach LOS 

lHCM Average Control Delay 
HCM Volume to Capacity ratio 

Actuated Cycle Length (s) 

lntersection Capacity Utilization 
Analysis Period (min) 

c Critical Lane Group 

j j r- \ 

-f +T­
3,5 145 725 77 74 

1900 1900 1900 1900 1900 1900 
o,g I 999 

3.7 3.7 

1.00 *0.75 

1.00 0.97
 

1.00 1.00
 

1606 2459
 
0.93 1.00
 

1490 2459
 

0.90, 0.90 0.90 o.9o: 0.90 0.90
 
161 8236 806 86

00 000
00 

0 

97400170 

0o/o : 8o/o 4Yo 0o/o 1Yo '00/o

55 8BB5 

Perm Perm 

2 '' ,2 
23.7 36.7 

24.7, 37.7 

0.35 0.54 

4.7
3.0 

4.7 

3.0 

526,' 1,324 

c0.40 

Q.ll ' ¡'r''¡' 

0.32 0.74 

1[ 5, 12.3 

0.99 0.52 

1.6.1.9 
17.9 8.2'B' A 
17.9 8.2

B. A 

,, 11.8 FICM Level of Service 

0.60 

70.0 Sum of lost time (s) 

45.7T0 ICU Level of Service 
15 

1767 

0.90 

108 

0 

147 

0o/o 

4 
. 

16.4 

16:4 

0.23 
r4.0 

3.0 

'. 414 

c0.08 

0.36 

22.4 

1.00 

0,5 

22.9 

c 
22.9 

c 

\ ¿ \à 

97'35 278 
1900 1900 1900 1900

12 '12 12"12 
4.0 4.0

,1.00 1.00 
0.96 0.97 

,0,96 ' 0.g6.ì,.,.., 
1767 1773 

,0.96 0.96l . 

1773 

0.90 0.90,- ,, 0,90

39309'o 'r'o''o 
0390 

0C/0 . ,070: ,1,' 0%

000 

4.2 

4.2 

0.06 

4.0 

3.0 
, 106 

c0.02 

0.37 

31.6 

1.00 

2.2 

33.8 

c 
33.8 

.C 

B 

11.7 

A 
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Year 2008 Weekday PM Peak Hour ffiffi7$3*, 
=0,,1: Division Street & 11th Avenue 6t1712009 

j ___+ \ t {- \ ÌL .¡ 

Lane Configurations 

Volume (vph) 0385292941690000216765I 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

LaneWidth (ft) 9 ì9, 9, I I I ,12 ,12, 12, 12 12 12 

Lane Util. Factor 1.00 *0.75 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95: :Ped Bike Factor 0.99 1.00. 
Frt 0.935 0.999 
Flt Protected 0.982 0.g8g::]

, : ' 
*2500Satd. Flow (prot) 0 0 1646 0 000035030
 

Flt Permitted 0.511' 0'989 . '
, 

Satd. Flow (perm) 0 *2500 
0 08560 000034970 

Right Tum on Red " Yes Yes Yes Yes 
Satd. Flow (RTOR) 153 1 

Link Speed (mph) '20 25 
Link Distance (ft) 355 263 1501 1376 

TravelTime (s), 12.1 7.2 40.9 , 37,5 '. 
Confl. Peds. (#/hr) 10 764 
Peak Hour Factor . 0,93 ,0.93 '0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 
Heavy Vehicles (%) \Yo ÙVo 1Yo 0o/o 0o/o 0% 0% 0o/o }Yo 0o/o 1To }Yo 
Bus Blockages (#/hr) ,. ,,.,0. ',7 7 550000055
Adj. Flow (vph) 0 414 314 10118200002328239 
Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 728 002830 000010640 
rpermTum Type pm+pt 

I 

Protected Phases B 274 
Permitted Phases ' ,4 2, 1: 
Detector Phase I 74 22 
Switch Phase, 

Minimum lnitial(s) 10.0 5.0 10.0 10.0 10.0 

Minimum Split (s)' 25.6 9.4 36.4 19.6 19.6 

Total Split (s) 0.0 31 .0 0.0 10.0 41 .0 0.0 0.0 0.0 0.0 29.0 29.0 0.0 
Total Split (Yo) 0.00/o ,M'.3Y0 a.00/o 14.3% 58.6% 0.0Yo 0.0% 0.0% 0.0% 41.4vo 41.40/0 0.0% 

Yellow Time (s) 
r 

3.6 3.4 3.4 3.6 3.6 

All-Rèd Time (s) 1.0 1,0 1.0 1.0 1.0 

Lost Time Adjust (s) 0.0 -0.5 0.0 -0.5 -0.5 0.0 0.0 0.0 0.0 -0.5 -0.5 0.0 
Total Lost Time (s) 4.0 4.1 4.0 3,9 4,0 4.0 4.0 4,0 4.1'3.9 4.1 4.0 
Lead/Lag Lead Lag 

Lead-Lag Optimize? Yes Yes : ,. . , .. ' 

Recall Mode 

r 

Max Max Max C-Max C-Max 
v/c Ratio 0.69 0,54 . ,0.85 
ControlDelay 

, 

1 8.1 1 6.0 29.5 
Queue Delay' 0.0 2.2 0.0 
ïotal Delay 18.1 18.2 29.5 

Queue Length 50th (ft) 133 M 218 
Queue Length 95th (ft) 210 64 #330 
lntemal Link Dist (ft) 275 i 183 1421 1296 

Turn Bay Length (ft) 

Base Capacity (vph) 
. 

1 055 523 1245 
Starvation Cap Reductn 0 129 0 

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report 
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ffiffi7$3
 
Year 2008 Weekday PM Peak Hour KAI Edit 
1: Division Street & 11th Avenue 6t17t2009 

Spillback,Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduied v/c,Ratio - 0.69 0.72 0.85 

AreaType:, I Other ' :' 
Cycle Length: 70 

Actuated.Oycle Length: 70 . . ì 

Offset: 16.9 (24%), Referenced to phase 2:SBTL, Start of Yellow 
NaturalCycle: 60 

Control Type: Actuated-Coordinated* User Entered Value I , ' ,

# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. '' ' 

ts and Phases: 1: Division Skeet & 1 1th Avenue 
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Year 2008 Weekday PM Peak Hour ffiffi7s? KAI Edit 
6117120091: Division Street & 11th Avenue 

\\+\ { r\ 
Lane Confìgurations 

Volume (vph) 

ldeal Flow (vphpl) 

Lane Width' ' 

0 

1 900 

I 

+f­
385 292 

1900 1900 

9: 9 

-1

e4 16e 
1900 1900 

9r' 9 

0 

1 900 
,9 

000 
1900 1900 1900 

12. 12. 12 

216 
1 900 

12 

-11. 
765 ' ,8 

1900 1900 
,12 ' 12 

Total Lost time (s) 

Lane Util, Factor 

4.1 
*0.75 ' ' , , 

3.9 

1,00 

4.1 

0.95 
Frpb, ped/bikes 0.99 1.00 ì.oo 
Flpb, ped/bikes 1.00, . , 1,00 1.00 , 

Frt 

Flt Protected 
0.94 
'1^00 ' 0:98 

1.00 1.00 

0.99 
Satd. Flow (prot) 2500 1646 3496 
Flt Permitted '1;00 , ' 0.51 0.99 
Satd. Flow (perm) 2500 856 3496 

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

RTOR Reduction (vph) 

Lane Group Flow (vph) 

Confl. Peds, (#/hr) l 

Heavy Vehicles (%) 

Bus Blockaqes (#/hr) 

0.93 0.93 

0 414 

094
0 634 

îYo 0% 

0 '7 

0,93 0.93 0.93 0.93 

314 101 182 0 

0 0' 0, 0

002830 
107 
1o/o 1Yo }Yo 0o/o 

7 I ,'5 5' 0 

0.93 

0 

0 

0 

0To 

0 

0.93 0,93

00: 6 ,.fl 

00 
i ,ì. .,, 

'.
}Yo 0o/o

,,0 ,0 

0.93 0.93

232 823
'0 1 

0 1063 

o 

l1o 1o/o 

0,93

I 
0 

0 

4 

0To 

:5 

Turn Type pm+pt Perm 

Protected Phases 7 4 :2 

Permitted Phases 4 2 

Actuated Green, G (s) 26.4 36.6 24.4 
Effective Green, g (s) 26.9 37.1 24.9 
Actuated g/C Ratio 0.38 0.53 0.36 
Clearance Time (s) 4.6 4.4 4.6 
Vehicle Ertension (s) 3.0 ,3.0 :3.0 

Lane Grp Cap (vph) 961 523 1244 
vls Ratio Prot: c0.25 c0,05 
v/s Ratio Perm 0.24 0.30 
vlc Ratio 0.66 0.54 0.85 
Uniform Delay, d1 17.8 10.8 20.9 
Progression Factor 1.00 0,96 1.00 

lncremental Delay, d2 

Delay (s)' .' : 

3.5 

21.3 

3.7 

14'1 
7.6 

28.5 
Level of Service c B c 
Approach Delay{s) 21.3 14.1 0.0 28.5 
Approach LOS c B A c 

HCM Average Conkol Delay 24.0 HCM Level of Service c 
HCM Volume to Capacity ratio 0.70 . .: 

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.2 

lntersection Capacity Utilization 85.0% ICU Level of Service E 

Analysis Period (min) 15 

c , Critical Lane Group 
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Year 2008 Weekday PM Peak Hour 
ffiffi7Ð? 

KAI Edit 
2: Division Street & 12th Avenue 611712009 

t+-\\ ÌI ¿ 

Lane Confìgurations -f+ Þ .11-
Volume (vph) ,30, 571 ,,0,' ' 0 211 106', 47, 632, 92 ' 0 ,0, .,.,0 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 '1900 

gLane Widlh (ft) II 'I ',g 91212 12 12 '12 ' ,12 

Lane Util. Factor 0.95 *0.75 1.00 1.00 1.00 1.00 0.95 0.95 0.95 1.00 1.00 1.00 

Ped Bike,Factor ' 0199 , : ' 1.00 
Frt 0.955 0.982 

''., I . .Flt Protected , 0.997 , 0.997 
Satd. Flow (prot) 0 2522 0 0 1590 0 0 3458 000 0 

Flt Pèrmitted , 0.927 ': .l, 

Satd. Flow (perm) 0 2344 0 0 1590 0 0 3455 000 0 

Right Tum on Red Yes r, Yes- ì.: .Yes.' ,. l, .., Yes 
Satd. Flow (RTOR) 48 27.,25 .25
Link Speed (mph) 

, 20 
Link Distance (ft) 26ß 461 1 504 1317 

TravelTime (s) , 9.0 12.6 41.0 .¡ .-,r r'. , .,35:9 
Confl. Peds. (#/hr) 20 47 I 
Peak'Hour Factor ' 0.95 .0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 ,0.95 , 0.95 0.95 
Heavy Vehicles (%) 0o/o 0o/o 0% 0o/o }Yo 0o/o 2Yo 1Yo }Yo 0o/o 0% ïYo 

Bus Blockages (#/hr) 7' ,,7 : .0 0 , 5 5 .0 ,5 5. 0., 9 ,, '0 

Adj. Flow (vph) 32 601 00222 112 49 665 9700 0 

Shared Lane Traffic (%) .'. , ,,.,.., 

Lane Group Flow (vph) 0 633 00334 0 0 811 0
': :Pg¡¡¡,.:Tum Type : ' Perm :lt ,. ., :' '"' ' .'ì-.: , . . 

Protected Phases 2 2 4 . .. :.: APermitted Phases , 2. . ....-.: r..:.. 
Detector Phase 222 44 

i'Switch Phase: ' . ' ì :.... .... 
Minimum lnitial(s) 10.0 10.0 

..

10.0 10.0 10.0 

Minímum Split{s) . , 16,4 ,16.4 , 16,4 23.4,', : 23.4 

Total Split (s) 36.0 36.0 0.0 0.0 36.0 0.0 34.0 34.0 0,0 0.0 0.0 0.0 
TotalSplit(%) ,, , . 51',40/o' 51.A0/o 0.0% 0.0% 51.40/o , 0.0% 48.60/o 48.60/o 0.0% 0.0% 0.0% 0.0% 
Yellow ïime (s) 3.4 3.4 3.4 3.4 3.4 
All-Red Time (s) ,,,, , : 1.0 1.0 1,0 1.0 1.0 

Lost Time Adjust (s) 
¡ 

-0.5 -0.5 0.0 0.0 0.0 -0.5 -0.5 0.0 0.0 0.0 0.0-0.5 

Total Lost Time{s),, 3;9 3.9 4.0, 4.0 : 3.9 4.0 3.9 3;9 4.0 4.0 4.0 4.0 
Lead/Lag 

Lead:Lag Optimize? .' 
ì. 

RecallMode C-Max C-Max C-Max Max Max 
v/cRatio.: 0.59 .i 0,4{ 0.54, 

ControlDelay 10.8 7.2 15.9 

Queue Delay' 0.5 0.0 0,0 
TotalDelay 11.3 7.2 15.9 

Queue Length,S0th (ft) BO .48 , 126 

Queue Length 95th (ft) m145 B9 176 
lnternal Link Dist (ft) , 183 ' 381 , 1424 1237 

Turn Bay Length (ft) 

Base Capacity (vph) ' ' ., 1075 755 ' ' 1501 

Starvation Cap Reductn 146 0 0 

Division Street 2/28/2005 200B PM Peak Hour Synchro 7 - Report 
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Year 2008 Weekday PM Peak Hour ffiffi7,$? KAI Edit 
2: Division Street & 12th Avenue 6117t2009 

j +\ {{- \\ t \ ¿
 

.0Spillback Cap Reductn 0 0 

Storage Cap Reductn 0 0 0 
Reduced vic Ratio,, 0.68 4.44 0:54 

AreaType: Other : ' ,,, ,:', 
Cycle Length: 70 

Actuated Cycle Length: 70 

Offset: 45.1 (64%), Referenced to phase 2:EBWB, Start of Yellow 
NaturalCycle:45 
Control Type: Actuated-Coordinated* , , User Entered Value' . r, 
m Volume for 95th percentile queue is metered by upstream signal. 

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

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report 
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ffiffi?-9'tr
Year 2008 Weekday PM Peak Hour KAI Edit 

6117120092: Division Street & 12th Avenue 

, {­-f---l \ t \ t\ 
Lane Configurations -f+ f- .1Ï.
Volume (vph) 30 571 0 0 211 106 47 632 92 000 
ldeal Flow (vphpl) 1 900 1 900 1 900 1900 1900 1900 1900 't 900 1900 1900 1900 1900 

Lane:Widlh ,,. I 9- I ,9.. .9 I '. 12 ,12, 12 ,12 12 ' 12 

Total Lost time (s) 3.9 3.9 3.9 
*0.75Lane Utíl. Factor' . 1'00 0.g5',' 

Frpb, ped/bikes 1.00 0.99 1.00 
' Flpb, ped/bikes 1.00 : .J,QQ li.gg:' 

Frt 1.00 0.95 0.98 : :Flt Protected : 1.00 ' 1.00 1.99, 
Satd. Flow (prot) 2523 1 590 3455 

' Flt Permitted 0.93 ' , 1:00 ,1,00 ' ,: 

Satd. Flow (perm) 2344 1 590 3455 

Peak-hourfactor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 ,0,95 , 0.95,, 0,95 0.95 0.95 0.95 
Adj. Flow (vph) 32 601 0 0 222 112 49 665 0 0097 

RTOR Reduction (vph) 000 026 0 0 ,15 ,0 0 0 ,. 0 
Lane Group Flow (vph) 06330 0 308 007960 0 00
Confl. Peds. (#/hr) 20 4, 7 .:' 
Heavy Vehicles (%) lYo 0o/o 0o/o 0o/o 0o/o \Yo 2% 1Yo 0o/o }Yo 0o/o 0o/o 

Bus Blockages (#/hr) 7 '7 , ,,0 5 0 ' '5 5 0 ,0 
Turn Type Perm Perm 

Protected'Phases 2 2 4 
Permitted Phases 2 4 
Actuated Green, G (s) 31i6 31.6 29.6 
Effective Green, g (s) 32.1 32.1 30.1 

Actuated g/C Ratio 0.46 0.46 0.43 
Clearance ïime (s) 4.4 4.4 4.4 
Vehicle:Extension (s) :3.0 3.0 3.0 

Lane Grp Cap (vph) 1 075 729 1486 

v/s Ratio Prot ' 0.19 
v/s Ratio Perm c0.27 0.23 
v/c Ratio '0.59 0,42 0:54 
Uniform Delay, d1 14.1 12.7 14.8 

Progression Factor , 0:64 0.47 1,00 
lncremental Delay, d2 't.5 1.8 1.4 

,Delay (s) : 10.5 7.8 16.2 

Level of Service B A B 

Approach Delay (s) 10.5 7,8 16.2 0.0 
Approach LOS B A B A 

HCM Average Conhol Delay 12.6 HCM Level of Service B 

HCM Volumelo Capacity ratio 0.56 '.: ". . .' 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 7.ß 

lntersection Capacity Utilization 66.20/o ICU Level of Service c 
Analysis Period (min) 15 

c Crilical Lane Group 

Division Streel 212812005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour	 ßffi?$? KAI Edit 
3: Division Street & 17th Avenue 611712009
 

Lane Configurations 

Volume (vph) 

ldeal Flow (vphpl) 

Lane Width (ft) 

Lane Util. Factor 

Ped.Bike Factor 

Frt 

Flt Protected 

Satd. Flow (prot) 

Flt Permitted 

Satd. Flow (perm) 

Right Tum on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

TravelTime (s) 

Confl. Peds. (#/hr) 

Peak Hour Factor 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

Parking (#/hr) 

Adj. Flow (vph) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 

Permitted Phases 

Detector Phase 

Switch Phase 

Minimum lnitial (s) 

Minimum Split (s) 

TotatSplit (s) 

Total Split (%) 

YellowTime (s)
 

All-Red Time (s)
 

Lost Time Adjust (s)
 

ïotal Lost Time (s)
 

Lead/Lag
 

Lead-Lag Optimize?
 

Recall Mode
 

v/c Ratio
 

Control Delay
 

Queue Delay
 

Total Delay:
 
Queue Length 50th (ft)
 

Queue Length 95th (ft)
 

lnternal Link Dist (ft)
 

Tum Bayr Length (ft)
 

Base Capacity (vph)
 

{-\--+ \ { 

tT'	 -1 
630 33 7 280 35 
 15
 

1 900 1900 1900 1900 1900 1900
' I 999 12' 12
 
*0.75 0.95 1.00 1.00 1.00 1.00 

. 1.00	 '0.99 ' 

0.992	 0.959 

0.999 0.966 

2349 0 0 1674 1744 0


l, 0'984 0.966 ' ' ,
 

2349 0 0 1649 1744 0
 

Yes Yes
 

12 16
 

20 25
25 

834
 456 403
 

28.4	 12.4 11.0 

1	 14
 

o:95 0i95: ':.0.95, , 0'95 0.95 i 0.95 
0o/o	 0To0o/o 0% 0o/o 0To 

7 7. 5 5 00
 
5 5


663 35 7 2s5 37 
 16
 

'698 00302 ,53 0 

Perm 

2	 :2 4 
2
 

2 22 4
 

'10.0 10.0 10.0 10.0
 

16.5 16.5 16.5 19.0 
'50,5 0.0 50.5 50.5 19.5 0.0 

72.1%	 0.0% 72.10/o 72.10/o 2t.TYo 0.0% 
,3.5 3;5 3.5 3.0

1.0 
:0.5 0.0 -0.5 -0.5 0.0 0,0 

1.0	 1.0 1.0 

4.0	 4.0 4.04.0 4.0 4.0 

C-Max C-Max C-Max None 

0.35	 0.22 0.20 
1.3	 22.4 

0.0	 0.0 0.0 
1.3 1.7 22.4
 

22 13 14
 
'26 . . ::. m40 M'. 
754	 376 323
 

: : ' .. 

1 988	 1 395 399
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-$6?f)?Year 2008 Weekday PM Peak Hour KAI Edit 
6117120093: Division Street & 17th Avenue 

-ù\ {tsa Ì 

Staruation Cap Reductn 0 0' , 0 

Spillback Cap Reductn 0 00 
Storage Cap Reductn 0 00 
Reduced v/c Ratio 0.35 0.22 0.13 

Area Type: Other
CycleLenglh:70 , . ,,: 
Actuated Cycle Length: 70 

Offset 23 (3370), Referenced !o phase 2:EBWB, Start of Yellow 
Natural Cycle:40 
ControlType: Actuated-Coordinated . 

r* User Entered Value 

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

and Phases: 3: Division Street & 17th Avenue 

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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ffiffi7- 'r
Year 2008 Weekday PM Peak Hour KAI Edit 
3: Division Street & 17th Avenue 6h71200s 

{-\
-{> \ { 

Lane Configurations +1' l.1 Y 
Volume (vph) 630 337 284 35 15 , 

ldeal Flow (vphpl) 1 900 '1900 1900 1 900 1 900 1900 

Lane Width , I 99 I 12 12 

Total Lost time (s) 4.0 4.0 4.0 
*0.75Lane Util. Factor 1.00 1.00 

Frpb, ped/bikes 1.00 1.00 0.99 
Flpb, ped/bikes' 1,00 1.00 1.00 

Frt 0.99 1.00 0.96 
Flt Protected 1.00 1.00 0.97 
Satd. Flow (prot) 2350 1674 1745 
Flt Permitted 1.00 0.98 0.97 
Satd. Flow (perm) 2350 1649 1745 

Peak-hourfactor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 
Adj. Flow (vph) 663 35 7 295 37 16 

RTOR Reduction (vph) 2 000 150
Lane Group Flow (vph) 696 00302 380 
Confl. Peds. (#/h0 ,1 14 

Heavy Vehicles (%) 0o/o jYo 0To 0To 0o/o }Yo 
Bus Blockages (#/hr) 7 '7 5'5 '0. '0 
Parkins (#/hr) 5 

,Tum,T¡¡pe ,.' '' Perm 

Protected Phases 2 4 
Permitted Phases , , 2 tl 

Actuated Green, G (s) 55.5 55.5 6.0 

Effective Green, g (s) 56.0 56.0 6,0 

Actuated g/C Ratio 0.80 0.80 0.09 

Cfearance Time (s) 4.5 4.5 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 

Lane Grp Cap (vph) 1880 1319 ' 150 

v/s Ratio Prot c0.30 c0.02 

vls Ratio Perm 0-18 

v/c Ratio 0.37 0.23 0.26 

Uniform Delay, d1 ' 2.0 1.7 29.9 
Progression Factor 0.36 0.62 1.00 

lncremental Delay,,d2 0.5 0.3 0,9 

Delay (s) 1.2 1.4 30.8 
Level ofservice ,.A AC 
Approach Delay (s) 

: 

1.2 1.4 30.8 

Approach LOS , A AC 

HCM Average Control Delay 2.7 HCM Level of Service A 
HCM Volume to Capacity ratio 0.36 
Actuated Cycle Length (s) 70,0 Sum of lost time (s) 8.0 

lntersection Capacity Utilization 36.9% ICU Level of Service A 
Analysis Period (min) .15 
c Critical Lane Group 

Division Sheet 2/28/2005 2008 PM Peak Hour Synchro 7 - Report
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Year 2008 Weekday PM Peak Hour ffiffi?$? KAr Edit 
4: Division Street & 20th Street 6t17t2009 

---) \ {tsa t
 
Lane Configurations tT- -1 Y

iVolume (vph) 551 67 44 308 4','31 
ldeal Flow (vphpl) '1900 1900 1900 1900 1900 1900 

Lane Width (ft) ' I III ,12' ,12 
*0.75Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 

Frt ' 0.984 0.880 ì , 

Flt Protected 0.994 0.995
Satd, Flow (prot) 

,, 2333 00 1666 '1664. 0 
Flt Permitted 0.994 0.995 
Satd. Flow (perm) - 2333 00 1 666 1664,. 0 
Link Speed (mph) 20 25 25 

Link Distance (ft) , . 303 1+8 497. 
TravelTime (s) 10.3 4.0 13.6 

Peak l'lour Factor , 0.95 0.95 0.95 0.9s 0.95' . '0.95 
Heavy Vehicles (%) 0o/o o% 0% }Yo 0o/o 0% 
Eus Blockages (#/hr) ' '7 75 5 ,'0 0 
Parking (#/hr) 5 5 

Adj. Flow (vph) :. 580 71,46 324 4 33I 

Shared Lane Traffìc (%) 

Lane'Group Flow (vph) 651 0 ,, 0 310:,,,37, i 0 

Sign Conhol Free Free Stop 

Area Type: 

Control Typel,Unsignalized* User Entered Value 

Division Street 212812005 2008 PM Peak Hour Synchro 7 - Report 
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Year 2008 Weekday PM Peak Hour KAI Edit ffiffi?$?
4: Division Street & 20th Street 6t17t2009 

Lane Configurations +T- -1 Y 
Volume (veh/h) 551 67 44 308 4 31 

Sign Conhol Free Free Stop

Grade ' :: - :'t,::',0y¡' ,09/0.07ò 

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 
Hourly flow rate (vph) 580 71 46, 324", 4,' 33 

Pedestrians 

Lane Width (ft) 

Walking Speed (fUs) 

Percent Blockage 

Right turn flare (veh) 
:Median type None None 

Median storage veh) 
' 

Upstream,signal (ft) 759 148 
pX, platoon unblocked 0.90 
vC; conflicting volume 651 1032, 325 
vC1, stage 1 confvol 
vC2, stage 2 confvol 
vCu, unblocked vol 651 979 325 
tC, single (s) 4.1 6.8 6,9 
tC, 2 stage (s) 

tF (s) 2.2 3.33,5 
p0 queue free % 95 9B 95 

cM capacity (veh/h) 945 214' 676 

wi 

Volume'Total: , . 387,, 264 371 37 
Volume Left 00464 
Volume Right' 071033 
cSH 

' 

1700 1700 945 543 

Volume to Capacity 0.23 0.16 0.05 0.07 

Queue Length 95th (ft) 0045
Control Delay (s) 0.0 0.0 1.6 12.1 

Lane LOS AB 
fuproach Delay (s) 0.0 1.6 12.1 

Approach LOS B 

Average Delay 1.0 

lnterseclion Capacity Utilization 49.30/o ' ICU Level of Service 
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 ffiffi?f}? KAI Ed¡t 
6117120095: Division Street & 21st Avenue 

+\ { {-\ Ì 

Lane Configurations 

Volume (vph) 
+T. 
663 157 15 , 

*1 
337 115 57 

ldeal Flow (vphpl) 

Lane Width (ft) 
Lane Util. Factor 

Frt . 

' 
1 900 

I 
*0.75 

0.971 

1900 1900 1900 

9 9 '9 
0.95 1.00 1.00 

1900 1900
' 12 ,'" 12 

1.00 1.00 

0.955t1 ," ', 
Flt Protected 

Satd. Flow (prot) 2456 .0 0 
0.998 

1672 
0.968 
:11756,,,:, 0 

Flt Permitted 

Satd. Flow (perm) 2456 0 
0.937 

1570 

0.968 
"1756 , 0 

Right Turn on Red No Yes 
Satd, Flow{RTOR) . 30 

Link Speed (mph) 20 25 25 

Link Distance (ft) 129 1277 514 
ïravelTime (s) 

Peak Hour Factor ' 

4.4 

0.94 0.94 0.94 , 
34.8 

0.94 

14.0 
,0194 0'94 

Heavy Vehicles (%) 

Bus Blockages (#/h0 
, 

Adj. Flow (vph) 

0To 

7 

705 

0o/o 0o/o
7, 5

167 16 
0o/o 

,t 5 

359 

0To
i0 

122 

0% 

,0 
61 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

TurnType ,'.: 
BJ72 00375

'Perm'. 
' 

:. .. .. 

183 
... 

0 

Protected Phases 27 2 1 

Permitted Phases 

Detector Phase 27 
' ì' I 2:.. ,"t"t,

22 1 

Switch'Phase :: r l 

Minimum lnitial(s) 
Minimum Split (s) 

Total Split (s) 57.0 

...::. ,. ': 
t i'

20.0 20.0 
; ,:27.1, , 27.7

0.0 30.0 30.0 

:..: ìl 

3.0 

13.0 
13.0 

3.0 

.i,1s.o0.0 '11.0 

3.0 

7.0 

16.0 
Total Split (%) 

Yellow Time (s) 

All-Red Time (s) , 

Lost Time Adjust (s) 

Total Lost Time (s) , , 

Lead/Lag 

Lead-Lag Optimize? , 

81.4% 

-1.0 

. 3.7 

0.07¡ '42 97o 42.9:o/o

3.7 3.7:,., 1,0 1,0

0.0 -1.0 -1.0 

4.0' :3,7, 3.7

Lag Lag
: Yes Yes 

18;6% 

3.0 

0.0 

1.0 

4.0 

Lead 

Yes 

0.09/o , 160/o 

3.0 

0.0 

4.0. , 

Lead 

Yes 

23o/i 

3.0 

1,0 

Lag 

Yes 
RecallMode 
v/c Ratio ' ' 

0.46 

C-Max C-Max 

': : 
0.62 

Min
' a.n. 

None None 

ConholDelay 1.0 19.6 47.8 

Queue Delay , . 0.8 0.4 
TotalDelay 1.8 19.7 48.2 

Queue Length 50th (ft): 3 142 64 

Queue Length 95th (ft) 18 ' 231 #157 
lnternal Link Dist (ft) 49 1197 434 
Turn Bay Length (ft) 

Base Capacity (vph) 

Starvation Cap Reductn 

Spillback Cap Reductn: 

Storage Cap Reductn 

1890 

643 

0 

0 

603 '252 

00 
12 ' ',400 

20.0 3.0 

28.0 12.0 

43.0 27.0 

6t7o , ,,3979
4.0 3.0 

1.0 ',1,0 

Max Max 
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Year 2008 Weekday PM Peak Hour KAI Editffiffi?$? 
5: Division Street & 21st Avenue 611712009 

+\ {{- \ 

Reduced v/c Ratio 0.70 0.63 0.74 

Area Type: , Other , 
. 

Cycle Length: 70 

Actuated Cycle Length: 70 

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

Control Type: Actuated-Coordinated* User Entered Value 

# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 

and Phases: 5: Division Street & 21st Avenue 
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Year 2008 Weekday PM Peak Hour	 sffi7'9? KAI Edit 
611712009
5: Division Street & 21st Avenue 

Lane Confìgurations 

Volume (vph) 

ldeal Flow (vphpl) 

Lane Width , 

Total Lost time (s)
 

Lane Util. Factor
 

Frt
 

Flt Protected
 

Satd. Flow (prot)
 

Flt Permitted
 

Satd. Flow (perm)
 

Peak-hour factor, PHF
 

Adj. Flow (vph)
 

RTOR Reduction (vph)
 

Lane Group Flow (vph)
 

Heavy,Vehicles (%)
 

Bus Blockages (#/hr)
 

Turn Type
 
Protected Phases
 

Permitted Phasês :
 
Actuated Green, G (s)
 

Effective Green; g (s)
 

Actuated g/C Ratio
 

Clearance ïme (s)
 

Vehicle Extension (s)
 

Lane Gr,p Cap (vph)
 

v/s Ratio Prot
 

v/s Ratio Perm ,
 

vic Ratio
 

Uniform Delay, d1
 

Progression Factor
 

lncremental Delay, d2
 
Delay (s)
 

Level of Service
 

Approach Delay (s)
 

þproach LOS 

HCM Average Control Delay 

HCM Volume to Capacity ratio 
Actuated Cycle' Length (s) 

lntersection Capacity Utilization 
Analysís Period (min) 

c Critical Lane Group 

+\ {a 
-1 Y

157 15 .115
663	 337 F;7
 

1 900 1900 1900 1900 1900 1900
 

12
'g ,gII	 12 

3.7 3.7 4.0 

*0.75 
1.00 1.00 

0.97 1.00 0.95
 

1.00 0.97'
 
24s6 1672 1 756
 

1,00 : 0.94 0.97
 

2456 1571 1 756
 

0.94 0.94 0.94 0.94 0.94 0.94
705 167 16 359 122 

0000260	 

61
 

872 0 0 375 157 

070, , 07q 0% ,070 0% 

0
 

775500 
\Yo
 

Perm
 

27 2
 
..:.,2...: . , 

53.6	 25.9 9.4 

54.6	 26.9 8.4 
0.78	 0.38 0.12 

4.7 3,0 

3.0 3.0 

1916
 604 211
 

c0.35	 c0.09 

c0.24 ' ,, 

0.46	 0.62 0.74 

2.6	 17,4 V9.8 

0.15	 0.82 1.00 

0.5	 4.4 ', 13.1 

0.9	 18,7 42.9
 

A 8., p
 

0.9	 18.7 42.9 

A	 'B' ', D 

11,0 HCM Level of Service	 B 

0.56 
: 70,0 Sum of lost time (s)	 7,7 
46.40/o ICU Level of Service A
 

.15
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Year 2008 Weekday PM Peak Hour Bffi?B? KAI Edit 
6: Division Street & 26th Avenue 6t17t2009 

ì-+\ J-ts\ tL ./ 

Lane Confìgurations 

Volume (vph) 14 545 73 41 377 27 5B 120 62 13 , 95 24 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) '9 9 I I I g, 12 12 12 ,12' 12" 12 

Storage Length (ft) 25025 00 000 
Storage Lanes 001 00 000 
Taper Length (ft) 25 25 25 25 25 25 25 25-0.75 0,95 1,00 1.00
 

Ped Bike Factor 1.00 1.00 0.99 0.99
 

Lane Util. Factor : 0,95 , . 1.00 1.00 1.00 1.00 1,00r . 1.00.' 1.00 

, ì'Frt' 0.983 0.990 0.965 ,0.9-76, ,,,
 

Flt Protected 0.950 O.9BB 0.995
0.999 
Satd. Flow (prot) 0 2319 0 1592 1653 0 Q.,1799, ,0 0 1929 - "0 
Flt Permitted 0.302 0.911 0.9620.945 
Satd. Flow (perm) 0 2193 0 506 1653 ' 0 1659' 0 0'1768 ',00 

Right Turn on Red Yes Yes Yes yes 

Satd. Flow (RTOR) 30 10 2A' 15 
Link Speed (mph) 20 25 25 25 
Link Distance (ft) 1277 504 552 ,, 449 ., 
TravelTime (s) 43.5 13.7 15.1 12.2 
Confl. Peds. (#/hr) , : ...::$I 10 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0,95 0.95 0.95 0.95 0.95 0.95 0.95 
Heavy Vehicles (%) 0o/o 0o/o }Yo }Yo 0o/o 0o/o 0o/o 0o/o 0o/o 0o/o Oo/o 
Bus Blockages (#/hr) 777555000000 

0o/o 

Parking (#/hr) 055
Adj. Flow (vph) 15 574 77 43 397 28 61 126 65 14 100 25 
Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 666 0 43 425 00252 0 0 139 0 
ïum Type .. Perm Perm, Perm Perm 
Protected Phases 2 2 4 4,4Permitted Phases 2' 4,
Detector Phase 22 22 44 44 
Switch Phase ,
 

Minimum lnitial(s) 10.0 10.0 10.0 1 0.0 
l


10.0 10.0 '1 0.0 10.0 
Minimum Split (s) 15.5 15.5 " 15.5 , 15,5 19,0 19.0 1 9.0 19.0 
Total Split (s) 48.5 48.5 0.0 48.5 48.5 0.0 21.5 21.5 0.0 21.5 21.5 0.0 
Total Split (7¡), , 69.3% 69.3% ,' 0.0% 69.3% 69.3% 0.0% 30.70/o 30.7Y0 0.0Y0 30.70/o 30.70/0 O.0o/o 

Yellow Time (s) 3.5 3.5 3.0 3.0 3.03.5 3.5 3.0 
Afl-Red Time (s) 1.0 ' 1,0 1.0 1.0 1,0 . 1.0 1.0 1.0 
Lost Time Adjust (s) -0.5 -0.5 0.0 -0.5 -0.5 0.0 -0.5 -0.5 0.0 -0.5 -0.5 0.0 
Total Lost Time (s) 4.0 4.0 4.0 4.0 4,0 4,0 3.5 , 3.5 4,0 3.5 3,5 4.0 
Lead/Lag 

' 
Lead-Lag Optimize? 
RecallMode C-Max C-Max C-Max C-Max Max MaxMax Max 
v/c Ratio ,, , 0,47 ,,: 0.13 0.40 0.57 0.30 
Control Delay 4.5 1.9 2.3 26.2 
Queue Delay r .l ¡ . 0.0 0.0 0.0 ' 

20.7 

0.0 0.0 
Total Delay 4.5 1.9 2.3 26.2 20.7 
Queue Length 50th (ft) i,, , 27,: l ," "'! ¡' ,10,' ,85 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 ffiffi7ß3 KAr Edit 
6: Division Street & 26th Avenue 6t17t2009

j-+\ {- \at t t L t ¿ 
ffitr'ÉÉæi 

lntemalLink Dist (ft) 1197 424 
Turn Bay Length (ft) 25 
Base Capacity (vph), '' 1405 322 1054 

Starvation Cap Reductn 00 0 

Spillback Cap Reductn [0 ,0 
Storage Cap Reductn 00 0 

Reduced v/c Ratio 0.47 . 0.13 0.40 

AreaType:' . ' Other 
Cycle Length: 70 

Actuated'Cycle Lenglh: 70 . , ,'' 
Offset 22 (31%), Referenced to phase 2:EBWB, Start of Yellow 
Natural Cycle:40 
Control Type: Actuated-Coordinated* User Entered Value 

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

and Phases: 6: Division Street & 26th Avenue 

472 369 

444 466 
0 0 

0 0 

0 0 

0.57 0.30 
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Year 2008 Weekday PM Peak Hour -ïffi7Ð3 KAI Edit 
6117120096: Division Street & 26th Avenue 

j +\ I \\ ÌL 
Lane Confìgurations 

Volume (vph) . 14 

-1T­
545 73 

Ì 
41 

1­
377 z7 58 

+ 
120 62 13 

++) 

95 ,24 
ldeal Flow (vphpl) 

Lane Width I : 

1 900 

I 
I 900 

o 
1 900 

I 
1 900 

I 
1 900 

I 
1900 1900

912 
1900 

12 

1 900 

12 

1 900 

12 

1 900 

12 

1 900 

12 
ïotal Lost time (s) 4.0 4.0 4.0 3.5 3.5 
Lane Util, Factor , *0.75 1.00 1,00 1.00 1.00 
Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.99 
Flpb, ped/bikes 1,00 1.00 1.00 1.00 1.00 
Frt 0.98 1.00 0.99 0.97 0.98 
Flt Protected 1.00 0.95 1.00 0.99 0.99 
Satd. Flow (prot) 2318 1592 1 654 1799 1B2B 
Flt Permitted 0.94 0,30 1,00 0.91 0,96 
Satd. Flow (perm) 

Peak.hour factor, PHF 

Adj. Flow (vph) 

RTOR Reduction (vph) 

Lane Group Flow (vph) 

Confl. Peds. (#/hr) 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

0.95 

15 

0 

0 

1Yo 

7 

2192 

0.95 

574 

11 

655 

}Yo 

7 

506 1 654 

0.95 0.95 0;95 ' 0.95' 0,95
77 43 397 28 61

00400 
04342100 
5 ' , 1,.''. 10 ,,, ,

1Yo jYo 0% 0% 0To

7 ' 5 : 5r ,5 't'0 

1 659 

0.95 

126 

18 

234 

0% 

0 

1 768 

0.95 0.95 . 0"95 0.95
65 14 100 25

0011 0

001280
11 13
jYo jfo \Yo 1Yo 

' 0 0 r. . '-r[' ]': rr'. 0 
Parking (#/hr) 0 5 

TurnType,, ' Perm Perm Perm Perm 
Protected Phases 

Permitted Phases 2 

2 

2 

2 

.t.. '4 
4 

4 
4 

Actuated Green, G (s) 44.0 44.0 44.0 17.5 17.5 
Effective Green, g (s) +4.5 44.5 M.5 18.0 18;0 
Actuated g/C Ratio 0.64 0.64 0.64 0.26 0.26 
Clearance Tme (s)' l 4.5 4.5 4.5 4.4 4t 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 

Lane Grp Cap (vph) l 1393 322 1051 427 ,455 

v/s Ratio Prot 

v/s Ratio Pa* ' .". c0.30 

0.25

0.08 . c0.14 0:07 
vic Ratio 

Uniform Delay, d1 , 

Progression Factor 
lncremental Delay,o2 
Delay (s) 

tevelof Service : .' 

0.47 

þ.b 

0.54 
1:0 

4.6.A 

0.13 0.40
'5.1 , 6.2 

0.21 0.21
:0.8, :1.0 

'1.8 2.3 

Al.. ,A 

0.55 

22.5 

1.00 

5.0 

27.5 

c 

0.28 

20:8 

1.00 

'1.s' 
22.4 

.,'0 
Approach Delay (s) 

Appfoach LOS " 

4.6
.A 

2.3:., .A 
27.5
,C 

22.4 
,, C' 

HCM Average Control Delay 9.3 HCM Level of Service .A 
HCM Volume to Capacity ratio 0.49 
Actuated Cycle Length (s) 70.0 Sum of lostTime (s) 7.5 
lntersection Capacity Utilization 61.0% ICU Level of Service B 

Analysis Period (min) 15 

c Critical Lane Group 
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Year 2008 Weekday PM Peak Hour ffiffi7S'lxnr ro¡t 
7: Division Street & 34th Avenue 6t1712009 

ì t{ ÌL
 
Lane Configurations ÌÞ Ìi It ++l + 
Volume (vph) 30 663,' 8: 19, 416 '32' 2' 27 12 33 39 ,:27 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Lane Widthr(ft) 9,'' 9r, 9, I I I 12 12 12 12 12 12 

Storage Length (ft) 25 025 00 000 
Storage Lanes , 1. :, 0, 1 00 0 0' '0 
Taper Length (ft) 25 25 25 25 25 25 25 25 

Lane Util. Factor , ' , 
1,00r', '1,00 1.00 1,00,, ,1;00 1;00 1.00'1;00 1.00 1.00 1.00 1.00 

Ped Bike Factor 1.00 1.00 0.98 0.99 
,,,Frt.: .'. ,' .'i... 10.998 0.989 , '0.959 , 0.964'' ' ' 

Flt Protected 0.950 0.950 0.998 0.983 
Satd.'Flow (prot) 1382:,, , 1451 ,0,. 1393 .1446 .. ,, 0 0. 17ggl, 0 0 1781--, 0 

Flt Permitted 0.439 0.290 0.991 0.902 
Satd. Flow(perm)':, .' 638,: i 1451 o 425 1446 0 0 '1776:, 0 0 1634 ,, 0 

Right Turn on Red Yes Yes yes yes 

Satd. Flow (RïOR) 2 11 13 25 ,,.' , 

Link Speed (mph) 20 25 25 25

Link Distance (ft) 2033 1780 317 '363'I 
TravelTime (s) 69.3 48.5 8.6 8.3 
Confl, Peds. (#/hr), 

, 
..'. ,, .8..,ì..i.,. ì: 5 , . .., -. 14 I 

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Heavy VehÍclès (Yo), ,. ¡ 

0% 'l 070' go¿". 00/o 0o/o 0o/o ' 0% 0% 00/p 00/o 0% }Yo 
Bus Blockages (#/hr) 777555000000 
Parking (#/hr) : ,,.. , 5 5 5 ,, 5 , 5 5 , 0' ,'..:.,,''32 ' '41 

2BAdj. Flow (vph) 69é B zo 43s 34 2 28 13 3i 
Shared r-'ane Traff¡c {%) 
Lane Group Flow (vph) 32 706 0 20 472 0043 001040 
Tum Type',, ,, 

l. Perm, , Perm, , perm ì ,, ,l Perm 
Protected Phases 2 2 4 4 
Permitted Phases, ' ' , 2.,...'.. 2,' li .4iì,:. 4 
Detector Phase 22 22 44 44 

' .t..Switch,Phase . , 
i 

Minimum lnitial(s) 1 0.0 10.0 '10.0 10.0 10.0 1 0.0 10.0 1 0.0 

Minimum,spliti(s) l$.$ . '15.5 15.5 , 15.5 '18.5 ,, 19.5 18,5 18.5, 
ïotal Split (s) 

: 

49.0 49.0 0.0 49.0 49.0 0.0 21.0 21.0 0.0 21.0 21.0 0.0 
Total.Split,(70) 70.00/0 , 70,0Y0' 0.0%' 70,00/o 70.0%: ,,,0.07¡ 30.0% 30.0% 0.0a/o 30.0% 30.0% 0.A% 

Yellow Time (s) 3.5 3.5 3.5 3.0 3.03.5 3.0 3.0 

All-Red Time (s) ' 1.0 ,1.0 1.0r .,, 1.0 1:5:.. ,1;5 1,5 1.5 

Lost Time Adjust (s) -0.5 -0.5 0.0 -0.5 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) , 4,0 . 4,0 4,0 4.0. . 4.0 4.0 4,5 4,5 4,0'i4.5' ,4.5 '4.0 

Lead/Lag 
:Lead:Lag'OÈtimize? , ' '.. 'l 

ReællMode C-Max C-Max C-Max C-Max Max Max Max Max 
v/c Ratio ' 0,08 0J6 0.07 : , ,0;51 0.10 0.26 
ConholDelay 7 .7 17.1 5.5 8.8 17.0 19.0 

Queue Delay ,. 0.0 ., : 0.0 ' 0,0, ' 0.0 0,0 , . .,i' . ',0.0 
Total Delay 7.7 17.1 5.5 8.8 17.0 19.0 

Queue Length 50th (ft) 6.' '175 ,,3,: g0 10 27 
Queue Length 95th (ft) m14 358 10 155 33 66 

Division Street 2/28/2005 2008 PM Peak Hour Synchro 7 - Report 
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Year 2008 Weekday PM Peak Hour KAI Edit 
6117120097: Division Street & 34th Avenue ä$ffi'*r,$? 

ì -+\ {{- \\ t L ,,/
 

lnternal Link Dist (ft) 1953 1700 

Turn Bay Length (ft) 25 25 
Base Capacity (vph) 410 934 273 : ,934 
Starvation Cap Reductn 00 00 
Spillback Oap Reductn 00 00
Storage Cap Reductn 00 00 
Reduced v/c Ratio 0.08 0.76 0.07, 0.51 

Area Type: ' Other 
, 

Cycle Length: 70 

Actuated Cycle Length: 70 

Offset: 22 (31%), Referenced to phase 2:EBWB, Start of Yellow 
Natural Cycle: 60 
Control Type: Actuated-Coordinated 

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

Splits and Phases: 7: Division Sheet & 34th Avenue 
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Year 2008 Weekday PM Peak Hour ffiffi?,$? KAI Edit 
6117120097: Division Street & 34th Avenue 

i \-+\ {F \ ÌI 
tLane Configurations Ì T- ri r- +ì ++|

Volume (vph) 
I 30 663 B 19 416 322 27 12 33,39'27 

ldeal Flow (vphpl) 1 900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Lane Width .9 99 oo 912 12,' , 12 12 12 12 

ïotal Lost time (s) 4.0 4.0 4.0 4.0 4.5 4.5 
Lane Util. Factor 1.00 1,00 , 1.00 1.00 1,00 . . ' 1.00 :, 

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 0.99 
Flpb, ped/bikes 1,00 1.00 i 1.00 1.00 1;00 , , :r'r ,'J.SQ,' , , 

Frt 1.00 1.00 1.00 0.99 0.96 0.96 
Flt Protected 0,95 1,00 . : 0.95' .1.00 1:00 . "" " ì, 0.98 ': 
Satd. Flow (prot) 1382 1451 1393 1447 1788 1781 
Flt Permitted 0.44 1.00 ' 0.29' 1.00 0.99 ':r:. : '.. 0,90 ' 

Satd. Flow (perm) 639 1451 425 1447 1776 1 633 

Peahhour factor, PHF 0.95 0,95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 , 0.95 0.95 
Adj. Flow (vph) 32 698 I 20 438 34 2 28 13 35 41 28 
RTOR Reduction (vph) 01004001000190
Lane Group Flow (vph) 32705020468003300850 
Confl. Peds, (#/hr), I , r,. 8 , 5 14ì'',. , $ 
Heavy Vehicles (%) 0o/o \Yo }Yo O% TYo }Yo 0To 0o/o 0o/o )Yo 0o/o Oo/o 

Bus Blockages (#/hr) 

Parking (#/hr) 5555550 
Turn Type , Perm Perm Pe¡m Perm 
Protected Phases 4 

,4Permitted Phaies 2 2 4 
Actuated Green, G (s) 44.5 44.5 44.5 44.5 16.5 16.5 
Effective Green, g (s) 45.0 45.0 45;0 45.0 16.5 16.5 
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.24 0.24 
Clearance Time (s) 4.5 4.5 4r5 4,5 4.5 4.5 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 

,Lane Grp Capr(vph| 411 933 273 : 930 419 385 
v/s Ratio Prot c0,49 0.32 
v/s Ratio Perm: 0.05 0.05i, "' 0.02 c0.05 
v/c Ratio 0.08 0.76 0.07 0.50 0.08 0.22 
Uniform Delay, d1 4.7 8.7 4.7 , ,6.6 20.8 21,6 
Progression Factor 1.49 1.22 1.00 1.00 1.00 1.00 
lncremental Delay, d2 0.3 - 5,3 0,5 1:9 0.4 1.3 
Delay (s) 7.4 15.9 5.2 8.5 21.2 22.9 

:,..,,8Level of Service A AA .C c 
Approach Delay (s) 15.5 8.4 21.2 22.9 
Approach LOS B A c c 

HCM Aveiage Control Delay 13.7 HCM Level of Service B 

HCM Volume to Capacity ratio 0.61 

Actuated Cycle Length (s) 70,0 Sum:of lost time (s) 8.5 
lntersection Capacity Utilization 54.9o/o ICU Level of Service A 
Analysis Period (min) '15 
c Critical Lane Group 
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Year 2008 Weekday PM Peak Hour å$ffi?,$? KAI Edit 
6117120098: Division Street & 39th Avenue 

j \¿ìf t\ 
Lane Confìgurations +1- +1'Ì

84 ,47:l '68Volume (vph) 67 283 74 80 696 111 172 861 104 
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1 900 1900 '1900 1900 1 900 

12Lane Width,(ft) II 999 912 12 12 12 12 
Storage Length (fi) 150 0 150 0 150 0 150 0 
Storage Lanes : 1 01 01 0 1 0 
Taper Length (ft) 25 25 25 25 25 25 25 25 
LaneUtil.:Facts¡. '' 1,00 ,,'1.00 1;00 ' :1.00 1.00 1.00,"1.00 0:95 0:95 1.00 ' 0.95 0.95 
Ped Bike Factor 0.99 1.00 0.99 0.99
Frtt,' , ,0.991, " 0.969 0.979 : ' 0.984 
Flt Protected 0.950 0.950 0.950 0.950 
Satd, Flow (prot) , 1579 1619 0 1592 '1611 0 1769 *3000 0 1769 *3000 0 
Flt 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) 10 17 18 14 
Link Speed (mph) 20 25 35: ,:' 35 
Link Distancer(ft) 1780 778 579 672 
Travelïime (s) 60.7 21.2 11.3 13.1 

Confl. Peds, (#/hr) 28. 4 14, ,, , 37 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (7d 0o/o 0o/o 0o/o 0% 0% 2:/o 0o/o llo/o 1o/o: 0o/o' 0o/o: ,00/o 

Bus Blockages (#/hr) 77 755 555 5555 
Adj. Flow (vph) s8 497 71 70 2s5 "77 ' ,83 '725 116 179 897 108 
Shared Lane Traffìc (%) 

Lane Group Flow (vph)' , 88 '. 56g 0'':70 372 ,0,,. 83 841 0 .,',':179. 1005 ,'r r 0 
Turn Type Perm Perm Prot Prot 
Protected Phases' 4 52 16,B 

Permitted Phases 4 B 

Detector Phase 44 . ,..,9 B 52 
Switch Phase 

Minimum lnitíal(s), 8.0 8.0 8.0 8,0 3,0 10.0 3.0 10.0 
Minimum Split (s) 

, 

23.3 23.3 23.3 23.3 6.0 19.6 6.0 20.6 
,Total Split (s) 50.0' 50.0 0.0 50.0 50.0 0.0 1 1 ,5 31 ,5 0,0 18.5 38.5 0.0 

Total Split (%) 50.0% 50.0% 0.00/o 50.0% 50.0% 0.0% 11.50/o 31.5T0 0.0% 18.5% 38.5% 0.0% 
Yellow Tme (s) ' 3.3 3.3 3.3 3.3 3.0 3.6 3.0 3.6 
All-Red Time (s) 1.0 1.0 1.0 1.0 0.0 1.0 0.0 1.0 
Lost Time Adjus! (s),. -0.5 -0.5 0.0 -0.5 -0.5 0.0 1.0 -0,5 0.0 1.0 -0.5 0.0 
Total Lost Time (s) 3.8 3.8 4.0 3.8 3.8 4.0 4.0 4.1 4.0 4.0 4.1 4.0 
Lead/Lag Lead' Lag Lead Lag 
Lead-Lag Optimize? Yes Yes Yes Yes 
RecallMode Max Max Max Max None C-Max None C-Max 
v/c Ratio 0.27 0.75 0.37 0.49 0.66 0.95 0.78 0.91 
ControlDelay 19.5 29.6 24.6 20.6 70,3 , 56.7 65.-0 ' 43.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay : 

, 
19.5 29.6 24,6 , 20:6 70.3 56.7 65.0 43,4 

Queue Length 50th (ft) 33 285 28 152 52 -281 110 324 
Queue'Length 95th (ft)' 71 427 69 236 #120 #416 #202. #465 
lnternal Link Dist (ft) 1 700 698 499 592 
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Year 2008 Weekday PM Peak Hour ffiffi7'"9? KAr Edit 
8: Division Street & 39th Avenue 6t17t2009 

Tum Bay Length (ft) 

Base Capacity (vph) 

Starvation Cap Reductn 

Spillback Cap Reductn 

Storage Cap Reductn 

Reduced v/c Ratio 

150: 
:

323 753 

00 
00
00 

0.27 0.75 

150 

190 

0 

0 

0 

0.37 

753 

0 

0 

0 

0.49 

150 

133 

0 

0 

0 

0.62 

,' r
881 g,
000 
000

0.95 

150ì 
257 1110 

0 0 

0.70 0.91 

WK.ffit 
Area Type: Other 

:'f:::lKW 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 62.9 (63%), Referenced to phase 2:NBT and 6:58T, 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. 

and Phases: B: Division Street & 39th Avenue 
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Year 2008 Weekday PM Peak Hour KAI Editffiffi?Ð? 
B: Division Street & 39th Avenue 6117t2009 

j --) \ {.- \ tL ¿ 

Lane Configurations I 1- Ì f- ri +f- lf 
Volume (vph) B4 477 68 67 283 74 80 '696 111 172 861' , , 104 
ldeal Flow (vphpl) 1 900 1 900 1900 1 900 1 900 1 900 1900.12 1900 1 900 1 900 1900 1900

.ìgLane Width , 
o I I I o ,12 12 ,, 1212 12 

Total Lost time (s) 3.8 3.8 3.8 3.8 4.0 4.1 4.0 4.1
 

Lane Util, Factor 1;00 1.00 1;00 1.00 1.00 0.95 1.00 0.95 ,
 

Frpb, ped/bikes 1.00 0,99 1.00 1.00 1.00 0.99 0.99
1.00 
Flpb, ped/bikes 1,00 1.00 1;00 1.00 1.00 1.00 1.00 1.00 . , 

Frt 1.00 0.98 1.00 0.97 1.00 0.98 1.00 0.98 
Flt Protected 0.95 1'.00 0.95 1,00 0,95 1,00 0.95 1.00 
Satd. Flow (prot) I 579 1620 1592 161 1 1769 3000 '1769 3000 

IFlt Permitted 0'A2 1.00 0.25 '1,00 0.95 1.00 0.95 l.[fl': 
Satd. Elow (perm) 699 1620 412 1611 1769 3463 1 769 3466 
Peak-houf fàctor, PHF 0.96 0.96 0.96 0.96 0.96. , 0.96 0.96 0.96 0.96 0.96 0.96 
Adj. Flow (vph) 4sí 71 70 295 83 725 116 

0.96 
BB 77 179 897 108 

RTOR Reduclion (vph) 0 5 0 0. I 0 ' 13' CI 
.0 I 

Lane Group Flow (vph) BB 0 0 179 996 0563 0 70 363 
0 

83 828 
0 

Confl. Peds. (#/hf), ,, 284 14 37 
Heavy Vehicles (%) 0o/o 1Yo 0o/o }Yo \Yo 2o/o 0o/o \Yo 1Yo 0To 0o/o 

.. ,,' ì,' 
0o/o 

Bus Blockages (#/hr) ,I 77555 5. ì:i'.' I 5 5 
Turn Type Perm Prot Prot 

'... ,,4 I 52 16Protected Phases 
Permitted Phases 4 8 

'45.1Actuated Green,0 (s) 45.7 45.7 45.7 '6.8 28.4 14.0, ', 35.6 
Effective Green, g (s) 46.2 46.2 46.2 46.2 5.8 28.9 13.0 36.'1 

Actuated g/C Ratio 
. 0.46 0.46 0.46 0.46 0.06 0:29 0.13,, ,0.36 

Clearance Time (s) 4.3 4.3 4.3 4.3 3.0 4.6 3.0 4.6 
'.3.0Vehicle Ë{ènsion'(s) 3.0 3,0 3.0 r 3.0 3,0 3.0 e.o 

Lane Grp Cap (vph) 323 748 190 744 103 867 230 1083, 
. ,v/sRatioProt' ì ' ',rc0.35 ' 0.23 0.05 0,28 c0.10" ó0.33 

v/s Ratio Perm 0.13 0.17 
v/cRatio',r : :' 0.27 0,75 0.37 0.49 0-81 '0.96 0.929.78 
Uniform Delay, d1 16.6 22.2 17.4 18.7 46.5 34.9 42.1 30.6 
Progressiôn:Factor 1.00 1;00 1.00: : 1.00 1.00 1,00 '1.001.00 
lncremental Delay, d2 2.1 6.9 5.4 2.3 35.2 21.5 15.2 13.8 
DelaY(s) .',"' l'- l!8.6 29:1 22.9 21,.0 81.7 56.4 57.3 44.3 
Level of Service B C cc FE E D 
Approaclr Delay'(s) 27.7 21.3 ' 58;6 46.3 
Approach LOS c c E D 

HCM Average Control Delay 42.6 HCM Level of Service D 

HCM Volumelo Capacity ratio 0.80 ri ': 

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 7.8 
lntersection Capacity Utilization 82,10/o ICU Level of Service E 
Analysis Period (min) 15 

c Critical Lane Group 
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Year 2008 Weekday PM Peak Hour e # :r rì ? KAI Edit 
eå I"d x t!' ü9: Division Street & 20th Avenue ilfllZOOg 

J.r+tsÌ-\L¿Þfú\à 

Lane Configurations -1+ f" Y V 
Volume'(vph) ': : 2 , 17, 569 292 54 109 157 43 1 15 '105', 0 

ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 '1900 
1 900 1900 1900 1900 

Lane Width (ft) , ,.,9 ,ì9,'' 'I I 9$ 12 12 12 '12 ,. '12,' :,; 12 

0.95 0.95 *0.75Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frtì', ,,,,1, . , 0.952 0.971 , ''' r.'.:1 
... ..'. 

Flt Protected 0.998 0.962 0.950 
Satd. Flow (prot) ' , ,0 ,' ' '0 :' 2524 1595 0' , 0 1775 ,. 0 0 0 1734.,.,' '' , 0 

Flt Permitted 0.934 0.962 0.950 
Satd. Flow (perm): , 0 , 0 '2362'1595 00 1775 0 ,'0 ,1734 . .00 

Right Turn on Red No No No 

Satd. Flow (RTOR) ,' , 

Link Speed (mph) 20 25 25 25 

Link Distanæ (ft) : , 148ì 129 397 464 
ïravelTime (s) 5.0 3.5 10.8 12.7 

. 

Peak Hour Factor ' 0.93 ,,, 0,93 0,93 i 0.93 0;93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 
0o/o 0o/o 0o/oHeavy Vehicles (%) 0o/o }Yo 0o/o 0% \Yo 0o/o \Yo 33To 0o/o 

Bus Blockages (#/hr), . ,f ,.., , .7 i7 ,. 5 55 0 0 0 0 ,",'0,. '',-,0 
117Adj. Flow (vph) 218 612 314 58 169 46 1 16 113 0 

Shared Lane Traffic (70) l': ì..: '' 

Lane Group Flow (vph) 00 632 489 00 216 001290 
ïumTypeì ., Penn , Perm :Per¡¡.,,. ,,,..,¡,, ,, ,: . . 

, ,. , 

Protected Phases 4 326 
Permitted Phases, '. :'; 2, ' ,',; I 3 

Detector Phase 22 26 4 33 
SwitchPhase, ,,',,. ' 

Minimum lnitial(s) 20.0 20.0 20.0 20.0 3.0 3.0 3.0 
Minimum Split (s) . .,, 27,7 , 27.7 27.7 28.0 7,0 15.0 15.0 
Total Split (s) 30.0 30.0 30.0 43.0 0.0 0.0 16.0 _ 0.0 0.0 11.0 11.0 0.0 
Total Split,(Y0) ,:', . '42.90/o ,, 42.90/o ..42.90/o 61.40/, 0.0% 0.0% 22.9o/o 0.Ao/o 0.0o/o' 15.70/o' 15.70/0, 0.0% 
Yellow Time (s) 3.7 3.7 3.7 4.0 3.0 3.0 3.0 
All:Red Timé (s) , 1.0, ,1.0,:1,0r:'1.0 ,1.0.1,:I :.'ì 1,0 ,1,.0 

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 
Totai'Lost Time (s) 3.7 3.7 3.7 4.0 4.0 ,' 4,0 ..,4.0r. 1, 4.0', 4.0 4.0 4.0 . ,':,4,0 
Lead/Lag Lag Lag Lag Lag Lead Lead 
Lead"Lag Optimize?, Yes Yes Yes Yes.,r, ' :,- Yes t t, YeS,,,,'.:,,,,...: 

RecallMode C-Max C-Max C-Max Max None None Nonel'. . 1, :v/c Ratio.i,,., 0.70 0.55 ,0;71 , :0.75,' 'r'.:' ' 

ControlDelay 13.5 4.1 42.4 58.6 

Queue Delay ' 0.0 1.6 .,0,0..' ' ,. ,,0,0 . ....': . , 

Total Delay 13.5 5.8 42.4 58.6 
Queue Length 50th (ft) 116 12 ,89 
Queue Length 95th (ft) 184 m27 #182 #1 38 
lntemal Link Ðist (ft) 68 49 317 : 364,:,.,:.r r,': 
Tum Bay Length (ft) 

Base Capacity (vph) 9q7 i 889 304 173 
Starvation Cap Reductn 0 234 0 0 
SpillbackCap Reductn 0, ,0 0 ,,0 
Storage Cap Reductn 00 0 0 
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Year 2008 Weekday PM Peak Hour ffiffi7$7 KAI Edit 
6117120099: Division Street & 20th Avenue 

Lane Configurations 
Volume (vph) 

ldeal Flow (vphpl) 

Lane Width (ft) 

Lane Util. Factor 
:Frt 

Flt Protected 

Satd. Flow (prot) 

Flt Permitted 

Satd. FIow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Peak Hour Factor :' 
Heavy Vehicles (%) 

Bus Blockages (#/hr:) 

Adj. Flow (vph) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type , ' 

Protected Phases 

Permitted Phases : , 

Detector Phase 

Switch Phase 

Minimum lnitial(s) 3.0 3.0 

Minimum Split (s) 13,0 12.0 

ïotal Split (s) 13.0 27.0 
Total Split'(70)' ', 190/0 39% 
Yellow Time (s) 3.0 3.0 
All-Red Time (s) 0.0 1,0 

Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead 

Lead-Lag Optimize? Yes 
RecallMode Min 

vlc Ratio 

Control Delay 

Queue Delay 

Total Delay 

Queue Length 50th (ftl 
Queue Length 95th (ft) 

lntemal Link Dist (ft) 

Turn Bay Length (ft) 

Base Capacity (vph) , ' 
Starvation Cap Reductn 

iSpillback Cap Reductn 
Storage Cap Reductn 
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Year 2008 Weekday PM Peak Hour ffiffi7- ?knr eo¡t 
9: Division Street & 20th Avenue 6t17 t2009 

Reduced v1c Ratio 0.70 0.75 0.71 0.75 

Area Type: , 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-Coordinated* User Entered Value 

# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 

Splits and Phases: 9: Division Street & 20th Avenue 
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Year 2008 Weekday PM Peak Hour KAI Edit 
6117120099: Division Street & 20th Avenue ffiffi?$7 

hÞÈ..ë^"È.1-È' 

Reduced v/c Ratio 

"{{tÍ8 
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ffiffi'fl1) 7
Year 2008 Weekday PM Peak Hour KAI Edit 
611712009
9: Division Street & 20th Avenue 

J _r f- \ \ ¿ J \.+ \ 

Lane Configurations
 

Volume ivph) ,
 

ldeal Flow (vphpl)
 

LaneWidth
 
Total Lost time (s)
 

Lane Util, Factor
 

Frt
 

Flt Protected
 

Satd. Flow (prot)
 

tlt Permitted
 

Satd. Flow (perm)
 

Peak hour factor, PHF
 
Adj. Flow (vph)
 

RTOR Reduction (vph)
 

Lane Group Flow (vph)
 

Heavy Vehicles (%)
 

Bus Blockages (#/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
 

v/c Ratio
 

Uniform Delay, d1
 

Progression Factor
 

lncrementalDelay, d2
 

Delay (s)
 

Level of Service
 
Approach Delay (s)
 

ApproachLoS.'., 

HCM Average Control Delay 
HCM Volume to Capacity ratio 

Actuated Cycle Length (s) 

lntersection Capacity Utilization 

Analysis Period (min) 

c Critical Lane Group 

1- Y Y 
.,'l2 17 569 292 ,54 109 157 43 15 , 105,1 ,. 
0
 

1 900 1900 1900 1900 1900 1900 1900 1900 1 900 1 900 1900 1900
 

I II 9 . ,g 91212 12 12 12
12
 

3.7 4.0 4.0 4.0 
*0.75 1.00 1.00 1.00 
1.00 0.95 0.97 1.00 
1.00 1.00 0.96 ,0.95 

2525 1 595 1775 1734
 

0.93 1.00 0.96 0.95 . "
 
2362 1 595 1775 1734
 

0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
2 18 612 314 5B 117 169 46 1 16 113

0 0 0 0 0',',0 0 0 0 0 0 

0 

00632489002160001290 
0 

0o/o 0o/o , 09/o 0o/o 0o/o 0o/o .070 }Yo 0o/o 33% ,0% }Yo
777555000000
 

Perm Perm Perm 

3
2 '2 
4 3
 

25.9 38.0 12.0 7.0 
26.9 39.0 7.0 -,"¡,.12.0 

0.38 0.56 0.17 0.10
4.7 5.0 4.0 4,0

3.0 3.0 3.0 3.0 
. 908 88s 304
 

c0.31 c0.12 

c0.27 :' 0.07 
0.70 0.55 0.71 0.75
18.1 9,9 27.4 30;6
0.49 0.21 1.00 1.00

4.2' 1.9 7.6 16.0 
13.'1 4.0 35.0 46.6

BA c
13.1 4.0 

D 

35.0 46.6
BA .,. C D 

16.2 HCM Level of Service B 

0.70 

70.0 Sum of losi time (s) 15.7 

57.5o/o ICU Level of Service B 
ì15 
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&ffi?' 3
 

Appendix D 
Synchro Analysis 

One-Lane Existing Timings 



ffiffi.,l,$3
HCM Signalized lntersection Capacity Analysis 
1 : Division Street & 1 1th Avenue 6/30/2009 

j +-a---) \ {.- ÌL 
Lane Configurations f- -f .11. 
ldealFlow (vphpl) 1 900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width I 999 99 12 12 12 12 12 12 
TotalLost time (s) 4.0 ' 4.A : 4,0. 
Lane Util. Factor 1.00 1.00 0.95 

'Frpb, ped/bikes 0.99 1.00 1.00 
Flpb, ped/bikes r.00 1.00 1.00 

-Frt,'-: 0.92 " 1.00 1.00 
Flt Protected 1.00 0.98 1.00 
Satd. Flow (prot)¡ 1490 ' 1 626 3482 
Flt Permitted 1.00 0.68 1.00 
Satd. Flow,(perm) 1490 1124 3482: 

Volume (vph) 0 105 158 316 569 000046 453 I 
Peak:hour factor, PHF 0.89 0.89 0.89 0,89 0.89 0.89 0.89 , 0.89 0.89 0.89 0.89 0.89 
Adj. Flow (vph) 0 118 178 355 639 000052 509 9 

,,. 0Lane Group Flow (vph) 296 '00 994 0, 0 0 ,0 0 570 0 
Confl. Peds. (#/hr) 12 25 10 
Heavy Vehicles (%), 0%. 0% 3o/o ,\Vo a% 0o/o 0To' 0V" 0o/Ò 0o/o 2% 0% 
Bus Blockages (#/hr) 05 5B B 55 
Turn Type pm+pt Perm 
Protected Phases I 7 4 2

.4Permitted Phases : 2 
Actuated Green, G (s) 29.9 44.6 16.4 
Ëffective Green, g (s) 30.5 45,0 17.0 
Actuated g/C Ratio 0.44 0.64 0.24 
Clearance Time (s) 4.6 4.4 4.6 
Vehicle Extension (s) 3.0 3.0 3.0 
Lane Grp Cap (vph) 649 798 M6 
v/s Ratio Prot 0.20 c0.19 
v/s,Ratio Perm, c0-6:f c0.16 
v/c Ratio 0.46 1.2s 0.67 
Uniform Delay, d1 13,9 12.5 24,0 
Progression Factor 1.00 0.93 1.00 
lncremental Delay, d2 2.3 I 11;5 4.3 
Delay (s) 16.2 123.2 28.3 
Level of Service : .B Ë rc 
Approach Delay (s) 16.2 123.2 0.0 28.3 
Approach'LOS ', ,8 F A c 

,HCM Average ControlDelay,. 77,.1 HCM'Levelof Service E 
HCM Volume to Capacity ratio 1.07 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
I ntersection Capacity Utilization 97.0o/o ICU Level of Service E 
c CriticalLane Group 

Division Street 1111712004 2008 AM Peak Hour Synchro 5 Report 
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HCM Signalized lntersection Capacity Analysis 
2: Division Street & 12th Avenue 

j +ì {+- +ta 
Lane Configurations -1 1" 
ldeal Flow (vphpl) l 1,900 1900 1900,, 1900 1900 1900', 1900 
Lane Width 9999 9912 

.Total Lost time (s) 4.0 4.0 
Lane Util. Factor 1.00 1.00'',,:
Frpb, ped/bikes 1.00, 0.99
 
Flpb, ped/bikes L00 1.00
 

'
Frt . ",ì 1.00 0.97, 
Flt Protected 1.00 1.00 
Satd. Flow,(prot) 1648 1588 ,' 
Flt Permitted 0.60 1.00 
Satd. Flow (perm) 985 1588' ' 

Volume (vph) 10 141 00 706 238 179 
Peak-hourfâctor, PHF 0.91 0.91 0.91 , 0:91 0.91 0.91 0.91 
Adj. Flow (vph) 11 155 00 776 262 197 
Lane Group,Flow (vph) 0 166 0'',0 1 038 0 0 
Confl. Peds. (#/hr) I B 19 
Heavy Vehicles (%o) 20o/o ÛYo 0o/o . 0,V¿ 0% ÙVo 2% 
9us Blockages (#/hr) 55 B B 0 

]urn Type ,.,, ,,;, : Perm Perm 
Protected Phases 2 2 
Permitted Phases: 2 4 
Actuated Green, G (s) 33.6 33.6 

Green, g (s) 34.0 34,0
-EffectiveActuated g/C Ratio 0.49 0.49 
Clearance Time,(s), 4.4 4,4 
Vehicle Extension (s) 3.0 3.0 
Lane Grp,Cap,(vph) 478 : ,7,71 
v/s Ratio Prot c0.65 
v-/s'Ratio Perm, , , 0.17, 
v/c Ratio 0.35 1.35 
Uniform,Delay, d1 11.1 18.0 
Progression Factor 1.28 0.58 
lncremental Delay; d2 1.8 162.1 
Delay (s) 16.0 172.5.B,Levelof'Service,-- ., .:lF 
Approach Delay (s) 16.0 172.5,FApproachrlOS , B .' 

'l{CM Averagq ControlDelay 92.2 HCM Leve-lof'Serviçe 
HCM Volume to Capacity ratio 1.06 
Actuated Cycle Length (s) ,.' 70.0 Sum of losttime (s) 
I ntersection Capacity Utilization 91.60/o ICU Level of Service 
c , Critical-Lane Group 

ÌL
 
.1Ï. 

1900 1900 
12 12 

4.0 '' 
0.95
1.00 ' 

0.99 
0.99, 
0.99 
3449 
0.99 
3449 ' 
695 31 
0.9't 0.91 
764 34 
995 0 

7 

',1Vo to/o 

5 5 

4 

27.6 
28,0 
0.40 
.4,4 

3.0 
1 380 

c0.29 
0.72 
17.7 
1.00 
3.3 

21.0,Ç 
21.0 

C 

F 

8.0 
E 

ffiffi7$? 
6/30/2009 

J 

1900 1900 1900
12 12 12 

00 0 
0.91. 0i91 0.91

00 0 
,' ., 0 

0o/o ; ,,0;o/o '. 0% 

' 0, ,', .,,.'.0 

000 

0.0
:fi 
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ffiffi?Í)?HCM Signalized lntersection Capacity Analysis 
3: Division Street & 17th Avenue 6/30/2009 

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

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

Volume (vph) 
Peak.hour factor, PHF 0.91 
Adj. Flow (vph) 162 
Lane Gr:oup Flow (vph) 189 
Confl. Peds. (#/hr) 
Heavy'Vehicles'(%) : :, 2% 
Bus Blockages (#/hr) 5,5Parking'(#/hr) '. 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extensíon (s) 
Lane Grp Cap (vph) 
v/slRatio, Prot ¡,'1,''' 
v/s Ratio Perm 

+\
 

I 900 
I 

4.0 
1.00 
1.00 
1.00 
0;98 
1.00 
1407 
1.00 
1407 

147 

,.r, 
,2 

48.5 
49.0 
0.70 
4.5 
3.0 

985 
0.13 

v/c Ratior ., :' - , , 0.19 
Uniform Delay, d1 3.6 
Progression Factor : 0,44 
lncremental Delay, d2 0.4 
Delay (s) 2.0 
Level of Service A 
Approach Delay (s) 2.0 
Approach LOS A 

HCM Average Control Delay 
HCM Vôlume to Capacity ratio 
Actuated Cycle Length (s) 
lntersection Capacity Utilization 
c Critical Lane Group 

{ {-\ t
 
,,l900I 900 1900 1900 1 900 

I I I 12 12
 
4,0 4r0
 

1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 0.99 
1.00 0.96 

1655 1,795 
1.00 0.96
 
165L'. 1795
 

256 761 183 12
 
0,91 ' 0.91 0.91 0.91 0,91
277 836 201 13 

r00,''. 843 ':214 0 
4 9 

,,Qo/p1:.:,'07o 0ô/o Oo/o o% 
58 I 0 0 

Perm
 
.,ì...'
 

2
 
48.5..13.0
 
49.0 13.0 
0.70. i 0,19
4.5 4.0 

, 3.0', 3.0 
1 156 333' : c0.12
 

c0.51
 
0,73 .. 0.M
 
6.4 26.4 

0.79 1,00
0.4 4.2 
5.5, 30.6 
AC 

5.5' 30.6 
AC 

9.3 HCM Level of Service 
0.71 
70.0 Sum of lost time (s) 8.0 

.:B68.20/o IGU Levelof Service 
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HCM Signalized lntersection Capacity Analysis 
ffiffi?$&.o,roon5: Division Street & 21st Avenue 

--+\{ts\r
 

Lane Configurations 
ldeal FIow (vphpl) 
Lane Width 
Total Lost time (s) 
Lane Util. Factor 
Frt 'i 
Flt Protected
 
Satd. Flow (þroQ 

,
 

Flt Permitted
 
Satd. Flow,(perm),
 
Volume (vph)
 
Peak-hour fâitor, PHF
 
Adj. Flow (vph)
 
Lane Group Flowi(vph)
 
Heavy Vehicles (%)
 
BuS Blgckages (#/hr),
 
Turn Type
 
Prolected Phases' ; 
Permitted Phases 

1. 
1900
 

9
 
4.0 

1.00
 
0.96
 
1.00
 

1569
 
1.00
 

'1569
 

185
 
0.93
 
199
 
289
 
2Yo 

'5 

27
 

Actuated Green, G (s) 53.0 
Effective Green, g (s) 53.0 
Actuated g/C Ratio ,, , 0.76 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s,Ratio Prot ., .l 

v/s Ratio Perm 
v/c Ratio ,,',, ':,., , 
Uniform Delay, d1 

1 188
 
c0,18
 

.0,24 
2.5 

Progression'Fadtor,,.,.,0.17 
lncremental Delay, d2 0.5 
Delay (s) 0.9 
Level of Service A 
Appr,oach Delay (s) 
Approach LOS 

0,9
A 

HCM Average Control Delay 
HCM,Volume to,Capacity ratio 
Actuated Cycle Length (s) 
lntersection Capacity .Utilizàtion 
c Critical Lane Group 

1900 1900
 
99
 

84 12
 
0.93 ' 0,93
90 13
 
0, 0 

jYo3Yo
58
 

Perm 

2
 

160.5 
0.76 
70.0 

69.3c/o 

-rY 
1900 1900 1900
 

91212
 
4.0.i, 4.0 

1.00 1.00 
1.00 : 0.99 ' 

1.00 0.96 
165,4,' 17:92',, ,
0.99 0.96 

: 

16;45 : 1792' 
768
 
0,93
 
826
 
839
 
o%
 
I
 

108 13
 
g.$$ ., 10.93

116 14
 
130 0 
0o/o
0,. 

OYo

0 

23,7 10,.0
24.4 9.0 
0.35 q:13
4.7 3.0 
'3.0.,'r, 3.0 
573 230


: . ' .c0O7 
c0.51 

1'4q: : ''o'57
22.8 28.7 

,0.93.,:1,00 
215.5 9.7 
234.A 38.4 

FD 
234,4,,.,'38.4

FD 

HCM Level of Service F 

Sum of lost time (s) 8.0 
ICU Level,of.Service B 
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&ffi'/' ? 
HCM Signalized Intersection Capacity Analysis 
6: Division Street & 26th Avenue 6/30/2009 

) \---+ \ {ts rL 
Lane Configurations ++ì 

t 
+l+ 

* 
+t+ 

A
s+Ì 

ldeal Flow (vphp!), ,, 
Lane Width 
Total Losttimè (s) ,l 

1900 
9 

1900 1900 
99 

4.0 ' 

1900: 1900 1900 
999
ì : -., 

4.0, 

1900',1900 1900 
12 12 12 

..{,Q'''' ,'" 

1900 1900, 1900 
12 12 12 

', l: ..., ..¡ .,{.Q' .:1.... : 

Lane Util. Factor 
Frpb, ped/bikes, 

1.OO 

0.98 , 

1.00 
1.00 

1.00 
0.99, , ' ,, 

1.00 
g-gg: ì 

Flpb, ped/bikes
Frt _, i-. 
Flt Protected 
Satd, Flow (pr,ot) , 

1.00 
:0:97 

1.00 
1376 ' 

r 1.00 
. 1.00 

1.00 
16{4 ,' ' 

: 
1.00 
0.98 ', 
0.98 

.1914 ' , l 

1.00: .,0.98,.. l, 
1.00 

.,r :r. 11847., . -: ,: 

Flt Permitted 
Satd. Flow (perm),' 

0.98 
1346 , 

0.97 
1602 

0.85 
1577' , 0.98 

,1813 . 

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

B 

0.95 
B 

.0 

150 
0.95 
158 
208 

40 
0;95 

42 
0 

47 
0.95 

49,0 

676 12 
0.95 0.95 
712 13 
774 0 

90 
0.95 

95 
0 

91 31 

0 95 '0.95 
96 33 

224' 0 

7 
0,95 

7 
,,0 

77 14 
0:95 ,0.95
81 15 

103,',, 0 
Confl. Peds. (#/hr) 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 

0% 
5 

2o/o 

5 

23 
0% 

5 
0% 

B 

19 
0o/o 0o/o

BB 
Ùo/a 

0 

' 0o/o ,
00 

7 
0o/o :ao/o 

0 

7 
t !a/o , Ao/o

00 
lqrking (#/hr) 0 5 5 
Turn Type 
Protected Phasès r. 

Perm 
2 

Perm 
2 

Perm 
'',4 

Perm 
r.ì ,']. ,,4 

Permitted Phases 2 2 4 4 
Actuated Green, G (s) 44.O 449 17.5 17,5 
Effective Green, g (s) 
Actuated g/C Ratio, 

44.5 
0.64 

44.5 
o'fl 

17.5 
0,25 

17.5 
0.25 

Clearance Time (s) 4.5 4.5 4.0 4.0 
Vehicle Extension (s) , 3,0 :3.0 3.0 3.0 
Lane Grp Cap (vph) 
v/s Ratio Prot l 

856 1018 
.'i . .t .. 

394 
' ''t ..l l 

453 

v/s Ratio Perm 
v/c Ratio, ' , 

0.15 
0.24 

c0.48 
.10,76 

c0.14 
0.57 

0.06 
0,23 

Uniform Delay, d1 5.s 9.0 22.9 20.9 
Progressiqn Factor 0,67 0.79 1,00 1.00 
lncremental Delay, d2' 0.7 3.5 5.8 1.2 
Dela¡a (s) , ,. :, 
Level of Service 

, 4.4 
A 

10.6 
B 

28.8 
c 

22¡9 
c 

Approach Dela¡¡ (s) 4.:4 10,6 '28.8 2?.o: 
Approach LOS A B c c 

HCM Average Control Delay 13.6 HCM Level of Service B 
HCM Volume to Capacit!rratio 0.71 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 81.80/o ICU Level of Service D 
c Critical Lane Group 
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HCM Signalized lntersection Capacity Analysis ffiffi7$}7 
7: Division Street & 34th Avenue 6/30/2009 

j +\ I-rF \ rL
 
A * Lane Configurations +Þ + ++l + 

ldeal Flow (vphpl) 1900 1900 1900 1900' 1900 1900 1900 1900 1900 1900 1900 r900 
Lane Width 999 999 12 12 12 12 12 12 
Total Losttime (s)r , ' , ', : '4.0,' :. ' 4.a,,, , 4.0, ' :, r 4.0 
Lane Util. Factor 1.00 

, 

1.00 1.00 1.00 
' 

Frpb, ped/bikeq ,': .- t'1 ,oo r ' 1.00, ìt : : 1,00 0.99. 

Flpb, ped/bikes 1.00 1.001.00 1.00 
,,i'". .,r r,.:,. ,0.gg ,Frt '' 1.00 r '0-96 ' 

Flt Protected 1.00 0.981.00 0.98 
Satd; Flow (prot) 1430,:' r¡, ,- '1444 : , , :,,176g, '' ,,: ". 1843 
Flt Permitted 0.95 1.00 0.88 0.87 
Satd.,Flow (perm)r 1366 ., ', ,,, :' 1656 ., 1'574 
Volume (vph) 13 171 41 682 12 29 39 532 19 24 
Peak:hour factor, PHF 0.95 0.95 0.95,,, 9.95 0.95 0.95 ,0,95 0,95 0.95 0.95 0.95 0,95 
Adj. Flow (vph) 14 180 41 718 13 3r 41 534 20 25 
Lane Group Flow (vph) 0,198 0 ' ,..' '6 732 0: ' 0 77 00 ,79 0 
Confl. Peds. (#/hr) 4 B 1 

Hea¡ry Vehicles (7o) 0o/o 2% 07o, .0% 0% 0% 0% oYq 0% 0% a% ',jo/q

1 

Bus Blockages (#/hr) 55 5B B 80 0 00 0 0 
Parking (#/hr) '5, 5 5:5 .,'5 5: 
Turn Type Perm Perm Perm Perm 
Protected Phases 2 'ì: 2 ',.' 4.t 4 
Permitted Phases 2 2 4 4 
Actuated Gres¡, G (s) : 44-5 '44.5 ì16,s 16-5 
Effective Green, g (s) 45.0 45.0 17.O 17.0 
Actuated g/C Ratio 0.64 0.64 0,24 0.24 
Clearance Time (s) 4.5 4.5 4.5 4.5 
Vehicle Extenslo¡ (s) , 3.0 ,3,0 ,3.0 3.0 
Lane Grp Cap (vph) 87B 928 402 382 

.v/-s-'Ratio Prot ' I i': r: , :i , l,,t:' '.t.1 
v/s Ratio Perm 0.14 c0.51 0.05 c0.05 
vlq Rati.o i ' ,' ,,¡;: : : 0.23 0.79 0,19 ,'0.21 

Uniform Delay, d1 5.2 9.1 21.0 21.1 
Progression:Factor .. 0.81 1.4:2 1.00 :1"00 
lncremental Delay, d2 0,6 3.6 1.1 1.2 

,D-eláy (s) ' ,,'l . ,4.8 16.4 22.1 -,22,.3 
Level of Service A B c c 
Approach Delav (sli' 4.8 16.4 22,,,1, '22':3 
Approach LOS A B c c 

HCM Average Control Delay 15.1 HCM Level of Service B 
HCM Volurne,to Capacity:ratio 0.63 ,l ,:',t, . ,. ,...'. 

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Caþacity Utilization 57'60/0 ICU:Level of Service A 
c Critical Lane Group 
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DDD/EAH Page 6 
KITTELPORT-STs1 



HCM Signalized lntersection Capacity Analysis ffiffi7,$? 
8: Division Street & 39th Avenue 6/30/2009 

j +\ r-tst\ Ì\ 

A ALane Configurations ++' ++ì I Ì+1- +1­
ldeal'Flow (vphpl), 1900, 1900 1900 1900'1900 1900 1900 1900 1900 1900 1900r,1900 
Lane Width 999 999 12 12 12 12 12 12 
ïotalLost time (s) .t..,, .,.,t-¡ t,., '4.0 .'., ',. , '. , ,t,4.0,, , 4.O 4.0 4.0' , 4.0,''.i. rr r' 

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95' :Frpb; ped/bikes , , , i. ,1,,00 ,' , 1,00 ,' 1.00' 1.00 , 1;00 ,. 0.99' ', , 

Flpb, ped/bikes 1.00 1.00 1.00 1.00 

, 

1.00 r.00 
l. r .' :'6-99::.:,r ., . r, I l .,o.ggiFrt,,-,¡ ;. ,, ... - 1.00 . 0.99 . 1.00 0.92', ..' , 

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00 
Satd. Flow (prot) ' ,,1611 r , 1000 1769, 3000 1717 ''3000 I ," i 
Flt Permitted 0.89 0.95 0.95 1.00 0.95 1.00' Satd. Flow (perm) ,1447 : i 1558 "' 1769 3520 1717' :$y',J1 : :' " ' 

Volume (vph) 30 143 

-

35 53 480 47 110 852 79 86 498 104 
Peak;hour factor, PHF 0,94 ' 0.94 '. .0:94 0.94 0.94 0.94 . 0.94 0.94 0.94 0.94 0'94 . ":g 94 
Adj. Flow (vph) 32 152 37 56 511 50 117 906 B4 530 11191 
Lane Group Flow (vph) r. [, 221 ,, : 0 , .,' '0 617 0 117 990 0,.,,,91 641. " -ì,0 
Confl. Peds. (#/hr) 4 B 4 22't%Heavy Vehicles (%) AVo,"' 1V¿ Ad/o-a,:: 0o/o 0o/o 0% '0o/o Oo/o \a/o 1o/o ,' O,Vo 

Bus Blockages (#/hr) 55 I 85 555 55 
TurnType : ,., Pelrr:n Perm Prot: , ,: PfOt .: ì .: ' 

Protected Phases 4 I 52 l6 
Permitted Phases, ' 4 I'...' 
Actuated Green, G (s) 27.7 27.7 8.2 22.8 7.6 22.2 
Effqctive Green, g (s) 28.0 28.0 7.2 23.4 6.6 ,..22,8
Actuated g/C Ratio 0.40 0.40 0.'r0 0.33 0.09 0.33 
Clearance Time (s) ,4;3 4.3 3.0,, 4.6 .3,0 ,,,.4,6 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (yph); ,57-9 '623 , 182.,,1003 '162 ., 977, 
v/s Ratio Prot c0.07 c0.33 0.05 0.21 
v/s Ratio Perm 0:1'5 c0.40 : .1.:. ..ì .:rl 
v/c Ratio 0.38 0.99 0.64 0.99 0.56 0.66 
Uniform,Delay, d'l,: 14.9 '20;9 , ,30.2-', ":23.1 30.3 2û.2 
Progression Factor 0.49 1.00 1.00 1.00 1.00 1.00 
:lncrementa! Delay,'d2 ,',1.9 ,,33.8 ,.,-.,7.S,.,.:..25.:5 4.4 ' 3.4 
Delay (s) 9.2 54.6 37.7 48.6 34.7 23.7 

, 
.,A ,CLevetoJ Servíce' . it.'D .'D':'.,, . :D G 

Approach Delay (s) 9.2 54.6 47.5 25.0 
Apprôach LO$ ''¡' , ' :A :,: l lB ,', .'...,.-r ,D ', ,, ,C 

HCM,Ave¡age'Controt Dêlay', , ,39.q HCM Levelof Service D 
HCM Volume to Capacity ratio 0.89 
Actuated Cycle:Length (s) , . , 70.0 Sum ef'losttime (s). B;0 
I ntersection Capacity Util ization 95j% ICU Level of Service E 
6 , Q¡l{iç¡llane Group ,, ' 

Division Street 1111712004 2008 AM Peak Hour Synchro 5 Report 
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HCM Signalized lntersection Capacity Analysis åJffi?#3 
6/30/20099: Division Street & 20th Avenue 

J ) Ì_+*\}¿\à 
Lane Configurations 
ldeal FIow (vphpl) 

, 

Lane Width 
Total Lost time (s) 
Lane Util. Factor 
Frt . ,,. 
Flt Protected 

1900 .,1900
99 

-1 1. 
1900 1900, ì 1900 

999
4,0, 4.0 

1.00 1.00 

1.00 0.98,
1.00 1.00 

Y 
1900 J900 , 1900 

91212: i4.0 ,. 
1.00 

r 0'96''''' 
0.96 

Y 
1900 1900

12 12
4.O . 

1.00 
0.97 
0.96 

Satd. Flow (prot) 
Flt Permitted 
Satd. Flow (perm) 
Volume (vph) 35 

1606 1617,
0.67 1.00 
1081, 1617 
145 725 77 74 

1767r, .,., . 
0.96 
1Z6Zr,ì,,, , 

97 35 

1773 
0.96
1773. 

27 
',, 

B 
Peak-hour factor, PHF 
Adj. Flow (vph) 
Lane Group Flow,(vph) 
Heavy Vehicles (%) 
Bus Blockages.(#/hr) 

0.90 , 0:90 
36 
00 

0o/o 8To 

0,90 ,Q.90
161 806
170 974
4% 0% 

5 ,..,,.,,:B 

0.90 
B6 

0 
0%
I 

0.90 
82 

0 
0%

'8 

0.90 , 0.90
108 39
147 0 
0o/o 0o/o

0, 0 

0,90 
30 
39 

lYo 
0 

0.90 
I 
0 

0o/o 

0 
Turn Type 
ProtectedrPhases 
Permitted Phases 

Perm Perm 
.'' 

22 
4 ,3 

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

23.7 , ,36.7
24.4 37.4 

16.4 
16.4 

'4.2 
4.2 

Actuated g/C Ratio 
Clearance Time (s) 
Vehicle' Extenáion,(s) 
Lane Grp Cap (vph) 
v/s Ratio Prot, . : 

0.35, 0;53
4.7 4.7 

'3.0 ', 3.0 
377 864ì ,', c0.60 

0.z3 
4.0 
3.0 
414 

c0.08 

0.06 
4.0 
'3.0 

106 
c0,02 

v/s Ratio Perm 0.16 
vJcRatio ,, - ,.,,' 
Uniform Delay, d1 

3.45 , 1.13 
17.6 16.3 

0.36 
22.4 

o:37 
31.6 

Progression,,Factor :, 

lncremental Delay, d2 

g.$1 ,'' 0,92
3.8 58.9 

1.00 
0.5 

1.00 
2.2 

Delay (s),,r' ,..,i 
Level of Service 

19r9. , 73,n
BE 

22.9 
c 

33.8 
c 

Approach D-elay (s) . 

Approach LOS 
19.9', ,73.9 

BE 
22.9 

c 
33.8 

c 

HCM Average Control Delay 60.2 HCM Level of Service E 
HCM Volume to Capacity ratio 0.85 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
lntersection Capacity Utilization 74.3ø/o ICU Level of Servíce ie 
c Critical Lane Group 

Division Street 1111712004 2008 AM Peak Hour Synchro 5 Report 
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ffiffi?*}?
 
HCM Signalized lntersection Capacity Analysis 
1: Division Street & 11th Avenue 6/30/2009 

j 
\{ ÌL
 

Lane Configurations 
:ldeal Flow:(vphpl) 1 900
 

Lane Width I
 
TotalLosttime (s)
 
Lane Util. Factor
 
Frpb; ped/bikes
 
Flpb, ped/bikes

Frt ' ,, 

Flt Protected 
Satd. Flow (prot) 
Flt Permitted 
Satd: Flow (perm) 
Volume (vph) 0 
Peak-hour factor, Pl-JF 0,93 
Adj. Flow (vph) 0 
Lane Group Flow:(vph) 0 
Confl. Peds. (#/hr) 
Heavy Vehicles (%) , 0o/o 

Bus Blockages (#/hr) 0 
,,Turn Type , ', , 

Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Ëffective 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 
v/c Ratio 
Uniform Delay, d1 :, 

Progression Factor 
lncremental Delay,,62 
Delay (s) 
Level of Service 
Approach Delay (s) 
APProach LOS . 

" 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
lntersection Capacity Utilization 
c CriticalLane Group 

1.
 
1900 .1900
 

99
 
¡ {,Sr' :' 'r- : 

1.00 
ì,'0.199i i 
 , 

1.00 
0'94',,' ., ', 
1.00 

2500 ',ì'' ' " 
1.00 

l$QQ ,'r'.',' 
385 292
 

0.93 :'0,93
 
414 314
 
728' O 

10
 
,0olo..r '"17ó 

77
 

B
 

:. ..:
 

26.4
 
27;,0
 
0.39 
4.6 
3.0
 

964
 
0.29 

_, 

0.76 
18.6 
1.00 
5.5 

24.1 
c 

24.1 
c 

26"7 
0.78 
70.0 

107.8o/o 

d 
1900. 1900 1900 1900 1900'1900


999 12 12 12
 
.,- 4.0 

1.00 
' '1.00 .,,' 

, 

1.00 
,' ìr '1,.00 . . 

0.98 
. ¡ , '1646:.-, 

0.30
.,'. 509
 

94 169 0000
 
0.93 .0.93 0.93 0.93 0.93 0.93
101 182 0000
 
, 0. 283 0 , 0 0 ,0 

7
 
0Y¡ , 0o/o ,0o/o' 0% 0olo 0o/o


55
 
pm+pt
 

7 4
 
4
 

37.0 
37.O 
0.53
 
4-4
 
3.0 
367
 

c0.07
 
c0.34
 
0.77 
13.1 
1.03
 
13,4
 
27.0
 
.:¡'' ,,C
 

27.0 0.0
,'- 'c ,A 

HCM Levelof Service c 

Sum of lost time (s) ' 8.0 
ICU Level of Service F 

dï' 
1900, 1900 1900


12 12 12
 
I i ,. 4.0 ' ,.:. r:r,
 

0.95 
,, ,'1 ,00, 

1.00 
-I ,, 1.'1 ,00...,l,' 

0.99 
' ''349-2:' : 'i 'r" 

0.99 
3492' , ,'
 

216 765
 B 

0.93 0.93 0.93
232 823 I
 

Q .J $${ ,,, 0
 
6 4
 

' 0o/o 'IVo 'IiP/o
 

05 5
 

Pe¡m
 
2
 

..'..'.:,2 

24.4 
25'.4 
0.36
 
4-6
 
3.0
 

1247
 

c0;30 
0.85 
20.8 
1.00 

7'.5 
28.3 

c 
28.3 
' ,.c 
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ffiffi?" 'r 
HCM Signalized lntersection Capacity Analysis 
2: Division Street & 12th Avenue 6/30/2009 

j +*\{ a ÌL 
Lane Configurations d t+ -1Tt 
ldeal Flow (vphpl) 1900 1900 1900 ,1900 1900 1900 1900 r,1900 1900 1900 1900 1900 
Lane Width 99 99 99 12 12 12 12 12 12 
Total Lost time,(s) ,4.0 4.0' :. 4.0 r., 

Lane Util. Factor 1.00 1.00 0.95
 
Frpb, ped/bikes 1,00 0.99 .'1 .00' , '
 

Flpb, ped/bikes 1.00 1.00 1.00
'lFrt . ,, ' 1,00 0.95' 0.98,'" ' ' 
Flt Protected 1.00 1.00 1.00 
Satd. Flow (prot) , 1658 1590 3455 r:'.' 
Flt Permitted 0.97 1.00 1.00 

'' Satd, Flowr(Þerm). 1616 1590:: ì -: 3455'"''' 
Volume (vph) 30 571 00 211 106 47 632 92 000 
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 , 0.95 0.95 , 0.95 0.95 0.95 0.95 
Adj. Flow (vph) 32 601 00 222 112 49 665 97 000 
Lane Group Flow (vph) '0 633 00 334 0'0 811' '0 0,i ,0 0 
Confl. Peds. (#/hr) 20 47 I 
HeavyVehicles (%) ÛYo 0o/o ÙYo Ùa/o 0o/o 0%, 2% 1o/o, 0o/o '0%. , 0o/o ad/o 
Bus Blockages (#/hr) 7 7 5 50 55 000 
Turn ïype ' Perm Perm,- ,, 
Protected Phases 2 2 4 
Permitted Phases , 2 .i .4 
Actuated Green, G (s) 31.6 31.6 29.6 
Effective Green, g (s) 32.0 32;0 30.0 
Actuated g/C Ratio 0.46 0.46 0.43 
Clearance Time (s) 4.4 ,4.4 4A 
Vehicle Extension (s) 3.0 3.0 3.0 
Lane Grp Cap (vph)¡ 739 727, 1481 
v/s Ratio Prot 0.21 
v/s'Rátio Perrn ¡ c0.39 c0;23 
v/c Ratio 0.86 0.46 0.55 
Uniform Delay, d1 ,17.0 13.f 14.9 
Progression Factor 0.64 0.47 1.00 
lncrementalDelay, d2 7.9 2.1 1.5 
Delay (s) 18.8 8.2 16.4
Level of Service B ,tA .B 
Approach Delay (s) 

, 

18.8 8.2 16.4 0.0
.B t, A ....: BApproach,LOS " , A 

H0M,,Average Control,Delay' 15:7 HCM Leve!,of Servíce B 
HCM Volume to Capacity ratio 0.71 
Actuated:Cycle Length (s) , ,, 70.0 Sum of lost tiùe (s) 8.0 
I ntersection Capacity Util ization 85.0% ICU Level of Service D 
c Critical Lane Grouþ , , ,' 

Division Street 212812005 2008 PM Peak Hour Synchro 5 Report 
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ffiffi?s? 
HCM Signalized lntersection Capacity Analysis 
3: Division Street & 17th Avenue 6/30/2009 

ts\+\ { Ì 

Lane Configurations 1- *1 v 
ldeal Flow (vphpl) 1 900 1900 1900, 1900 1900 1900 
Lane Width I 999 12 12 
Tolal Lost time (s) 4,0 , 4.0 4.0, ' 

Lane Util. Factor 1.00 1.00 1.00 
Frpb,, ped/bikes 1:00 ' ,t 1.00 0.99 
Flpb, ped/bikes 1.00 1.00 1.00 

,Frt 'ì 0,gg 1.00 0.96 , 

Flt Protected 1.00 1.00 0.97 
'1674Satd. Flow (prot) 1443 1745 

Flt Permitted 1.00 0.99 0.97 
Satd.'Flow (perm) 1443 . 1656 1745 
Volume (vph) 630 33 7 280 35 15 
Peak-hour factor, PHF 0.95 0.95. 0.95 0.95 0.95 ,0.95 
Adj. Flow (vph) 663 35 7 295 37 16 
Lane'GroupìFlow (vph) 698 Q 0 302 530 
Confl. Peds. (#/hr) 1 14 
Heavy Vehicles (%) ,0o/o Ao/o' 0o/o 0o/o AVþ' Oo/o 

Bus Blockages (#/hr) 7755 00 
Parking (#/hr) 

Turn Type Perm 
Protected Phases 2 
Permitted Phases 2 
Actuated Green, rG (s) , ','55.5 55,5, ,' 6,0 
Effective Green, g (s) 56.0 56.0 6.0 
Actuated g/C Ratio 0.80 0,80, . ,0.09 
Clearance Time (s) 4.5 4.5 4.0 
Vehicle:Extension{s} ,:', , ,3.0 'r3.0 ',,3.0
Lane Grp Cap (vph) 1154 1325 150 
v/s Ratio Prot'¡,.¡ .-. c0;48 " ',. 'C0,03 
v/s Ratio Perm 0:18 
v/c Ratio ,,. ' . :",, -,0,60 0.23' 0.35 
Uniform Delay, d1 2.7 1.7 30.2 
Progresslon Factor:' -, 0,68 0;61.', ri 1.00 
lncremental Delay, d2 1.3 0.3 1.4 
Delay (s) 3.2 '1,4 '. 31'.6 
Level of Service A AC 
Approach Delay (s) 3.2 1.4 . , 31,6
Approach LOS A AC 

HCM Average Control Delay 4.1 HCM Level of Service A 
HeM,Volu me:to.Capacity rratio 0.58 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capaeity Utilization 53:6% ICU,Lèvel of Service .A 
c Critical Lane Group 

Division Street 212812005 2008 PM Peak Hour Synchro 5 Report 
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ffiffi'tr$?HCM Signalized lntersection Capacity Analysis 
5: Division Street & 21st Avenue 6130t2009 

+\ {{- Ì 

Lane Configurations f- -fY 
ldeal Flow (vphpl) 

, 1 900 1900 1900 1900 i' 1900 1900 
Lane Width 9 99 91212 
Total Lost time (s) 4.0 4.0 ,' 4.0i :, 
Lane Util. Factor 1.00 1.00 1.00 

,Frt 0.97 1.00 0,95 ' 

Flt Protected 1.00 1.00 0.97 
Satd, Flow (prot). 1619 1672' 1756: 
Flt 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 0.94 0;94 0.94 0.94 0,94 
Adj. Flow (vph) 705 167 16 359 122 61 
Lane Group Flow (vph) , ' 872 '0 0 975 183 .:0 
Heavy Vehicles (%) lYo O% O% 0o/o Oo/o 0% 
Bus Blockages (#/hr) 7 75,5 '0 0 
Turn Type Perm 
Protected Phasês 27 
Permitted Phases 2 
Actuated Gr.e-en;.G (s) 53.6 25.9' 9.4 
Effective Green, g (s) 53.6 26.6 8.4 
Actuated g/C Ratio Ai77 0.38 0,12 
Clearance Time (s) 4.7 3.0 
Vehicle Extension (s) 3.0 , 3.0 
Lane Grp Cap (vph) 1240 608 211 
v/s,Ratio Prot c0.54 . ''c0.10 
v/s Ratio Perm 0.23 
v/c Ratio .',',, , 0.70 0.62 , 0.87 
Uniform Delay, d1 4.2 17.6 30.3 
Progression Factór 0,50 0.79 1,00 
lncremental Delay, d2 1.1 4.1 29.1 
Delay (S), ,,, ' 3'2 18.1 59.3
Level of Service A BE 
Approach Delay (s) 3.2 18.1 59.3
Approach LOS A BE 

HCM Average Control Delay 14.3 HCM Level of Service B 
,0.73 ' ti , ,HCM Volumelo Capacity ratio 

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 64.4a/a lCU Level of Servicê .$ 
c Critical Lane Group 

Division Street 212812005 2008 PM Peak Hour Synchro 5 Report 
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Ð?HCM Signalized lntersection Capacity Analysis ffiffi? 
6: Division Street & 26th Avenue 6/30/2009 

+\ {+-\\ Ì\ 

tLane Configurations ^++' +.1+ + ++ì 
ldeal Flow (vphpl) 1 900 1900 1900 1900 ' ,1900 1900 r 1900 1900 1900 1900 '1900 1900 
Lane Width I 99 99 912 12 12 12 12 12 

':Total Lost time (s) 4.0 , ,4.0 : 4r0..:. 'l : . ¡;:..,..r,r{.[t ]: 
Lane Util. Factor 1.00 1.00 1.00 1.00' Frpb, ped/bikes 1.00 1.00 0.99" " ' 0.99 . :, 

Flpb, ped/bikes 1.00 1.00 1.00 1.00 
,Frt., .,'., 0;98 : : 0.99 0.97', ,.. ' ' -,. ', :' r,,0.,98. , 

Flt Protected 1.00 1.00 0.99 0.99
 
Satd. Flow (prot): 1424 1650 179g' ', . 

,:, 
' .. rJ8-28,. '.
 

Flt Permitted 0.99 0.91 0.91 0.96 
, , .Satd::Flow (perm) 1409 , 1515 1655',,' , ', .,. ,,. .1.768 , ., . 

Volume (vph) 14 545 73 41 377 27 58 120 62 13 95 24 
Peak-hour factor, PHF 0.95 0,95 0:95, ' 0.95 0.9s 0.95 0:95 0.95, 0,95 0.95,,.0.95 0.95 
Adj. Flow (vph) 15 574 77 43 397 28 61 126 65 14 100 25 
Lane Group,Flow (vph) , 0 666 0 ,0 468,, 0 ,, Q 252 0 .,,0' '139t 0 
Confl. Peds. (#/hr) 5 10 11 13 
Heay¡¡ Vehicles (7o) 0% 0% 0olo 0o/o '0o/o 0o/o 0o/o 0%, , 0% Ûelo,,:.... 096 . ,07o 

Bus Blockages (#/hr) 7 775 550 00 000 
Parking:(#/hr), . , 0 
Turn Type Perm Perm Perm Perm 
Protected Phases 2 ,2 .4 '..:. .t . '4'4
Permitted Phases 2 2 4 
Actuated Green, G (s) 44.4 '44.A 17.5. 17.5 
Effective Green, g (s) 44.5 44.5 17.5 17.5 
Actuated g/G Ratio , -' ' '' 0.64 0,64 0,25 0.25 
Clearance Time (s) 4.5 4.5 4.0 4.0 

'þ[!9!e Extension (s) 3,0 3,0 3.0 3.0 
Lane Grp Cap (vph) 896 963 414 442 

''':.4...v/s,Ratio Prot .: .' 

v/s Ratio Perm c0.47 0.31 c0.1 5 0.08 
v/c Ratio 0:49 0.61,0,74 0.31,

'6.7Uniform Delay, d1 8.8 23.2 21.4 
Progression Factor ,,0.86 0.24 1.00 1;00 
lncremental Delay, d2 3.9 1.5 6.5 1.9 
Delay (s) , :1,1.5 3.2 29.7 23,71 
Level of Service B A c c 
Approach Delay (s), ' ,1ll,5 3.2 29.7 23.2: 
Approach LOS B A c c 

HCM Average Control Delay 13.0 HCM Level of Service B 
HCM Volume to Capacity ratio 4.71 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 100,9% ICU Level of Service , F 
c Critical Lane Group 

Division Street 212812005 2008 PM Peak Hour Synchro 5 Report 
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HCM Signalized lntersection Capacity Analysis 
7: Division Street & 34th Avenue 

j +\ { Ì\ 

t * Lane Configurations ++ì ++' +Þ
 
ldeal Flow (vphpl) 1900 , 1900 1900 1900 1900:'1900 1900 1900,1900
 
Lane Width 99 99 99 12 12 12
 
Total tost time,(s), ' 4.0 4.0 ':....-4:0 . 

Lane Util. Factor 1.00 1.00 1.00 
Frpb, pedlbikes , , 1,00 1.00 ', ,0.98, 
Flpb, ped/bikes 1.00 1.00 

, 

1.00 
Frt,., ' .r' I' I , .,, 1,00 0.99 I :. ' 0t96 .' ,l, 

Flt Protected 1.00 1.00 L00ì1,788'Satd. Flow (prot), '.,tr :: ,,1448 14,46 , '
 
Flt Permitted 0.97 0.97 0.99

Satd.lFlow,(perm), , :: .' ,1408 1400 1777 :
 

Volume (vph) 30 663 I 19 416 322 27 12
 
Peak"hour factor, PHF 0.95, ,0.95 0.95 0,95 0.95 0.95 0.95 0.95 0;95
 
Adj. Flow (vph) 32 698 8 20 438 342 28 13
 
Lane Group Flow (vph) 0, ', 738, . 0 0 492 00 430
 
Confl. Peds. (#/h0 B 5 14
 
Heavy Vehicles (7o) 0% . ,ge/o . Qls ÙYo, 0lo/ø 0% 0o/o 0o/o , ' \P/o
 
Bus Blockages (#/hr) 777 55 50 00
 
Par:king,(#/hr:).,,', '5 5
 
Turn Type Perm Perm Perm 
Protected Phases 2 i..... 2 4
 
Permitted Phases 2 2 4
 
Actuated Green, G (s) 4,4,'5 44,5 16.5
 
Effective Green, g (s) 45.0 45.0 17.0 
Actuated g/C Ratio 0,64 0,64 0.24 
Clearance Time (s) 4.5 4.5 4.5 
þþþfe,Extension (s) '' 3.0 : 3.0 3.0
 
Lane Grp Cap (vph) 905 900 432
 

'
v/s Ratio Piot : ' 
v/s Ratio Perm c0.52 0.35 o.o2 
v/c Ratio:,, r ' 0.82 0.55 0,10 
Uniform Delay, d1 9.4 6.9 20.6 
Progression,Facto¡ , l,01 1.00 1.00 
lncremental Delay, d2 6.3 2.4 0.5 
Delay-(s) -' ', ',15¡8 9.3 21.0 
Level of Service B A c 
Approach Delay (s)' 15.8 - 9.3 21.0 
Approach LOS B A c 

HCM Average Control Delay 14.2 HCM Level of Service B 
HCM Volume to Capacity ratio 0.66 ':: -.. 

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection eapacit¡¡ Utilization 86.9ol¡ ICU Levelof Service' ,D 
c Critical Lane Group 

ffiffi?$? 
6/30/2009 

* 
+ù 

'1900,,1900 1900

12 12 12
 

, t 4.o:'.1, 'l 
1.00 
0.99 , 

1.00 
-0.96 r 

0.98 
, : 1791
 

0.90 
1638
 

33 39 27
 
0.95 0;95. 0.95 

35 41 2B 
,, ,0 104 0 

0% '0To ' ÙYo

B 

0 00 
0 

Perm 
l.' ...' ,.,.4 

4
 
16.5 
17.0 
024 
4.5 
13.0 

398
 

c0.06 
0,26 
21.4 
1.00 

1.6 
23¡0 

c 
:23.0 

c 
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HCM Signalized lntersection Capacity Analysis ffiffi?$'? 
8: Division Street & 39th Avenue 6/30/2009 

_i +\ t {- \\ Ì\ 

Lane Configurations Ì Ìf. 1- tT- +1. 
ldeal Flow (vphpl) 1900 1900 1900,, 1900 1900., ,1900 1900 1900 1900 1900 1900,1900 
Lane Width I 9 99 99 12 12 12 12 12 12 
Total Lost time (s) : 4.0 4.01 , 4,0 , 4.0 ' 4.0' ¡ 4;0... ¡.',,'.,,,: 

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95 
, 1.00 0.99 r..., ,.'Frpb, ped/bikes 0.99 1;00 i:' 1.00 ' 0.99 

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 
Frt' ,:. 0.99 0.gg' 1.00 0.98 , 1.00 ,, 0.98:.,, ,:.'. , 

Flt Protected 0.99 0.99 0.95 1.00 
r 

0.95 1.00 
Satd. Flow(pt'o!) 1617 1613 1769 3000 ,' 1769 ' 3000, ,,,',. 'r'' 
Flt Permitted 0.87 0.80 0.95 1.00 0.95 1.00 
S.atd, Flow (perm) 1418 1299 , 1769 '3463 - 1769 3466' ',,' ," 
Volume (vph) 84 477 68 67 283 74

, 

BO 696 111 172 861 104 
Peak-hour,factor, PHF 0.96 0.96 0.96 0r96 0.96 " 0.96 0.96 0.96 0.96,0.96,0.96r 0.96 
Adj. Flow (vph) 88 497 71 70 295 77 B3 725 116 179 897 108

'0 :0 : 179 ,1005-r ,,0Lane Group Floiv (vph) 656.. 0 ' ,0 442., , 0 ,83 841 
Confl. Peds. (#/hr) 28 4 14 37 
Heavy Vehicles (%) oYq ,0o/o ', 0o/o 1Ta ,,' 2o/o ÙVo '0% 1% 0oA "',0o/o: , ,,1Yo 
Bus Blockages (#/hr) 7 77 'o%

5 55 55 5555 
Turn Type Perm Perm P¡ot ,, Pret, , :,., . 

Protected Phases 4 I 52 16 
Permitted Phases :, 4 '8 
Actuated Green, G (s) 45.7 45.7 6.8 28.5 13.9 35.6 
Effective Green; g (s) 46.0 46.0 '5.8.29.1 {1.$:'','$$.!
Actuated g/C Ratio 0.46 0.46 0.06 0.29 0.13 0.36 
Clearance Time (s) ',4.3 4.3 3.0 4.6 3,0" ,',t-4,6 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
La¡e- Grp Cap (vph),, r1652 598 103,, .873 ,.228 :1086 
v/s Ratio Prot 0.05 0.28 c0.10 c0.34 
vfs:Ratio,Perm . , ' c0-.46 0.34 r : i: i: .ì. ' 

v/c Ratio 1.01 0.74 0.81 0.96 0.79 0.93 
Uniform,Delay, dl '.: 27.A 22.1 46.5 '.,34'9 ,,42.2 ' 30.6 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1,00 
lncremental Delay; d2 36.8 8.0 35.2',' 22,8 ,16.1 14'.4 
Delay (s) 63.8 30.1 81.7 57.7 58.3 45.0 
Level of Servicer ,,,, ' ,E ,c P.:'E .' E,'':D 
Approach Delay (s) 63.8 30.1 59.8 47.O 
Approach LOS :E 'c E. ',... .,'' ,,'D 

, 

HCM Average Control,Delay:. 5't.B HCM Level:of Service r.D 
HCM Volume to Capacity ratio 0.93 
Actuated Cycle Length (s) 100.0 Sum of lost time (s): 8.0 
lntersection Capacity Utilization 106.9% ICU Level of Service F 
c Critical Lane Group 

Division Street 212812005 2008 PM Peak Hour Synchro 5 Report 
DDD/EAH PageT 
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HCM Signalized lntersection Capacity Analysis ffiffi7s? 
6/30/20099: Division Street & 20th Avenue 

Jj+Ft-\\¿ÌJú\à 

Lane Configurations 
ldeal Flow (vphpl) 
Lane Width 

1 900 
I 

-1 
1900 1900 

99 
1­

1900 1900 
99 

Y 
1900 1900 

912 
1900 1900

12 12 
1900 1900 1900 

12 12 12 
TotalLosttime (s) ' 4.0 4.0 . 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 
Frt 1.00 0.95 0.97 1.00 
Flt Protected 1.00 1.00 0.96 0.95 
Satd. Flow (prot) 1659 1595 , 1734 
Flt Permitted 
Satd. Flow (perm) " ' 

0.98 
1627 

1.00 
1 595 

0.96 
1775 

0.95 
1734 

Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
Lane Group Flow (vph) 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 

2 
0.93 

2 
0 

jYo 

7 

17 
0.93 

1B 

0 
jYo 

7 

569 292 
0.93 0.93
612 314 
632 489 
0o/o 0% 

't.,, 7,: . 5 

54 
0.93 

5B',0 
0% 

5 

109 
0;93 
117 

0 
jYo 

5 

157 43 
0.93 0.93
169 46 
216 0
0% lYo 
00 

1 

0.93 
1 

0 
0% 
,0 

15 105 
0.93 0.93
16 113 
0 129 

33Yo 0%
00 

0 
0.93 

0 
0 

0o/o 

0 
Turn Type Perm Perm Perm 
Protected Phases 
Permitted Phases 22 

4 
3 

3 

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

Lane Grp Cap (vph) 

25.9 38.0 
26.6 39.0 
0.38 0.56 
4.7 5.0
3;0 3.0 
618 889 

12.O 

12.0 
0.17 
4.0 
3,0 

304 

7.0 
7.0 

0.10 
4.0 
3.0 
173 

v/s Ratio Prot ,c0.31 cO.12 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factoi 
lncremental Delay, d2 
Delay (s)' 
Level of Service 
Approach Delay (s) 
Approach LOS 

c0.39 
1.A2 0:55
21.7 9.9 
0.55 : 0.22
39.6 1.9 
51.5 ,4.1 

DA 
51.5 '' '4.1 

DA 

.0'71, 
27.4 
1.00 
7.6 

,35.0 

c 
,35,0 

c 

c0.07 
0.75 
30.6 
1.00 
16.0 
46.6 

D 
46.6 

D 

HCM Average Control Delay 32.8 HCM Level of Service C 
HCM Volume to Capacity ratio 0.86 . :.] .. . . .ì 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0 
lnterse-ction Capacity Utilization 78.2% ICU Level of Service c 
c Critical Lane Group 

Division Street 212812005 2008 PM Peak Hour Synchro 5 Report 
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ffiffi7Ð?
HCM Signalized lntersection Capacity Analysis 
1: Division Street & 11th Avenue 6/30/2009

{ {- \a) ---l \ tL J 
t!li,{,fÍlt'.ßïi,t, 

Lane Configurations 
ldeal Flow (vphp!) 
Lane Width 
ïotal Lost time (s) 
Lane Util. Factor 

1900 
I 

Þ 
1900 1900

99 
'4,0 ' , 

1.00 

t.Î 
1900' 1900 

99 
.r 4.0 

1.00 

1 900 
I 

1900 ,1900 1900 1900
12 12 12 12 

-11. 
1900 , 1900

12 12 
4,0 ,' ',1 

0.95 
Frpb, ped/bikes '0.99.',' .1.00 ,',' 
Flpb, ped/bikes
Frt ''' ' 

1.00 
3-92 ,' . . 

1.00 
1.00 

1.00 
1.00 ' 

Flt Protected 
Satd, Flow (prot) . 

1.00 
1490i i . 

0.98 
r, .,,,1626 

1.00 
3482' , 

Flt Permitted 
ta'þ!-flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
Lane Group Flow (vph) 

0 
0"89 

0 
0 

1.00 
1490 .'' , 

105 
0.89 
118 
296 

158 316 
0,89 0,89
178 355 

0,,' 0 

0.75 
1242 
569 

0.89 
639 
994 

0 
0.89 

0 
0 

000 
0.89 0.89 0.89 

000 
0,, 0l 0 

46 
0.89 

52
:0 

1.00 
3482 ' 

453 
0.89 
509 
570 

B 

0.89 
I 
0 

Confl. Peds. (#/hr) 
Heavy Vehicles (7o) 
Bus Blockages (#/hr) 

0% 
05 

0o/o 

12 
3o/o : 0o/o 

58 
0% 

B 

2 
0o/o 

0 
0% : 07p

000 
0% 

5 
jYo 

0 
'z%o 

5 

10 
0% 

5 
Turn Type Perm Perm 
Protected Phases 
Permitted Phases , 

B 

4 
4 

'..'' rl '2 
2 

Actuated Green, G (s) 45.4 45.6 15.4 
Effeclive'Green, g (s) 46.0 46,0 16.0 
Actuated g/C Ratio 0.66 0.66 0.23 
Clearance Time (s) 

Yq!çLe Extension (s) 
4.6 
3.0 

4.4 
3.0 

,',4;6 
3.0 

Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio'Perfit ' I 

979 
0.20 
. . ,:. ,,. 

816 

c0,8-0 

, 796 

c0-16 
v/c Ratio 0.30 1.22 0.72 
Uniform Delay, d1 .5.1 12,0 .,24.9 

Progression Factor 1.00 0.90 1.00 
lncrementalDelay, d2 .0.8 '99:3 i,5-5 
Delay (s) 5.9 110.1 30.4 
Level of Service ' A ' .,.:F .,G 
Approach Delay (s) 
Approach LOS 

5.9
.A 

110.1
,,F 

0.0 
A 

30.4 
't., r.,C 

HCM Average Control Delay ' 69.1 HCM'Level of Service Ë 
HCM Volume to Capacity ratio 1.09 
Actuated Cycle Length (s) 

, 
70.0 Sum of 'losttfme (s) 8:0 

lntersection Capacity Utilization 97.0% ICU Level of Service E 
c Critical Lane Group 

Division Street 1111712004 2008 AM Peak Hour Synchro 5 Report 
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6/30/2009 

ffiffi'tr$i 7 
HCM Signalized lntersection Capacity Analysis 
2: Division Street & 12th Avenue 

j {- \+\ t \ ÌL 
Lane Configurations d f- -11"
 
ldeal Flow(vphpl). .' 1900 1900 1900 , ,1,900 1900 1900 1900 1900'1900
 
Lane Width 99 99 99 12 12 12
 
Total Lost time (s) : , ¡r¡ 4.0 '4.0,,,:., i ,., . .4.0 ,.
 

Lane Util. Factor 1.00 1.00 0.95

,Frpb, pedlbikes " ' ' 1.00 0,99 1,00 

Flpb, ped/bikes 1.00 1.00 0.99 
Frt i . ''r ' ,r.: 1.00 0,97 , ...,1 ,,' 0.9g , 

Flt Protected 1.00 1.00 0.99 
Satd; Flow (prot) 

, 
', , "' 1urt 1588, ,i',,1 " , '3449 :,r 

Flt Permitted 0.82 1.00 0.99 
Satd. Flow (perm) , 1352 j5ggr,' ' ,, , ' 3449 ,, 

Volume (vph) 10 141 00 706 238 179 695 
 31
 
Peak,hour faCtor, PHF 0.91 ' 0.91,, 0'91'.,, '9.91 0.91 0'91',, 0.91 0.91 ,'0.91

Adj. Flow (vph) 11 155 00 776 262 197 764 34
 
Lane Group Flow (vph) . - : 0'..,, .,.1,66"'. :,,. ì0: ..0 1038 ¡'o' o 995 ,0
 
Confl. Peds. (#/hr) B B 19 7
 
Heavy Vehicles (%) zfrVo,: '' ûVi Io/d;.,"1Yi 0% OVo.' 2Vo 1Yì ' 0Y¿
 

Bus Blockases (#/hr) 55 B BO 55
 
Turn Type Pe¡r,n Pefm 
Protected Phases 2 2 4
 
Permitted Phases '2 .ll 
 , 

Actuated Green, G (s) 42.5 42.5 18.1 
Effective Green, g (s) 42,9 42:.9 19.1 
Actuated g/C Ratio 0.61 0.61 0.27 
Cleaiancç Timg {s) 4,4 4.4 4.4 
Vehicle Extension (s) 3.0 3.0 3.0 

,829Lane Grp Gap,(vph), '973 941
 
v/s Ratio Prot c0.65
 

, '0.12
vis Ratio PenTìi , e0.29 
v/c Ratio 0.20 1.07 1.06 
Uniform Delay, d1 6.0 13.6 25.4 
Progression Factor 1.01 0.50 1.00 
lncremental Delay; d2 0,5 4413 4,5.7 
Delay (s) 6.5 51.0 71.2 
Levelof Service ' ì,. 4 '. .D .' .,Ë 
Approach Delay (s) 6.5 51.0 71.2..:EApproach LOS ' ,,,4 ,,D 

HCM Average Control Delay ' 56,8 ,HCM Levelof Service ,E 
HCM Volume to Capacity ratio 1.06 
Actuated Cycle Length (s) 

, 
70.0 'Sum,of,lost t!me(s) 8:0 

I ntersection Capacity Utilization 91.60/" ICU Level of Service E 
c,:'CriticalLane Group ' ,' 

Division Street 1111712004 2008 AM Peak Hour
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1900 1900 , 1900
 
12 12 12
 

000 
0.91 0,91 0.91 

000,0 0'0 
0% ,0% ', 0%
000 

0.0 
'A 
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,.$ffi7ffi?
HCM Signalized lntersection Capacity Analysis 
3: Division Street & 17th Avenue 6130t2009 

{ts\-Þ\ 

Lane Configurations -1Ît 
ldealËlow (vphpl) 1 900 I 900 1900 1900 1900 1900 
Lane Width I I 99 12 12 
TotalLost time (s) , ,4.0 ,' l'4.0 4.0 
Lane Util. Factor 1.00 1.00 r.00 
Frpb, ped/bikes 1.00 , 1.00 1.00, 
Flpb, ped/bikes 1.00 1.00 1.00 

.Frt ',,i:' , 0.98 , ,: .1.00 0.99' ' 

Flt Protected 1.00 1.00 0.96 
Satd. Flow (prot) 1407 , 1655, 1795,,r 

Flt Permitted 1.00 1.00 0.96
Satd. Flow (perm) 1407 1652 179s , 

Volume (vph) 
. 

147 256 761 183 12 
Peak-hour factor, PHF 0.91 0.91 0.91 0.e1 0.91 Q.91 
Adj. Flow (vph) 162 277 836 201 13 
Lane Group Floù (vph) , 189 00 843 214',, A, 

Confl. Peds. (#/hr) 4 9 
Heavy Vehicles (7o), 2% 0o/o 0o/o ja/o jYa. 0% 
Bus Blockages (#/hr) 5 58 I 00 
Parking (#/hr) ' ', :' 5 
Turn Type Perm 
ProtectedPhases' '2' 
Permitted Phases 2 
Actuated Green, G (s) 48.7 48.7 12.8 
Effective Green, g (s) 49.2 49.2 12.8 
Actuated g/C Ratio , , 0.70 0.70 . 0.18 
Clearance Time (s) 4.5 4.5 4.0 
Vehicle Extension (s) ''3.0 3.0 " 3,0 
Lane Grp Cap (vph) 989 1161 328 
v/s Ratio Prot' , . ' 0.13 I ' :c0.1'2 

v/s Ratio Perm c0.51 
i',, :v/c Ratio, 0,19 '0.79, ,'0.6s

Uniform Delay, d1 3.6 6.3 26.5 
Progression Factolr A.72 0.93 1.00 
lncremental Delay, d2 0.4 1.4 4.6 
Ðelay (s) , ¡,,, ,,,.,,, 3.0 . 7,3, 31.1
Level of Service A AC 
Approach Delay (s) i' 3.0 ' 7-3' 31.'l
Approach LOS A AC 

HCM Average Control Delay 10.7 HCM Level of Service B 
HCM Volume to Capacity ratio 0.71 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
I ntersection Capacity Utilization 68.2o1o ICU Level of Service B 
c Critical Lane Group 

Division Street 1111712004 2008 AM Peak Hour Synchro 5 Report 
DDD/EAH Page 3 
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å$ffi7F)?
HCM Signalized lntersection Capacity Analysis 
5: Division Street & 21st Avenue 6/30/2009 

ì{ af
 
Lane Configurations
 
ldeal Flow (vphpl)
 
Lane Width
 
Total Lost time (s)
 
Lane Util. Factor
 
Fft, .¡.:,...,, I 

.
 

Flt Protected
 
Satd. Flow (prot)
 
Flt Permitted
 
Satd. Flow (perm) r,,
 

Volume (vph) 

Þ 
1900 1900

99 
4,0 ,, 

' 

1.00 
0.96,I ì 

1.00 
1569, -, , 

1.00
1569r ' 

-1 
1900 1900 

99 
,t-', 4O 

1.00 
' ,, :.,1.00 

1.00 
1654 
0.99

' 
185 84 12 

Peak-hour factor; PHF, '0,93 0.93-,,i 0,9-3 
Adj. Flow (vph) 199 90 13 
Lane Group Flow (vph) 2Bg 0' 0 
Heavy Vehicles (%) 2% 3Yo OP/o 

18Bus Blockaqes (#/hr) 5 ,5' 
Turn Type 
Protecled Phases , t' ' 27 
Permitted Phases 
Actuated Green, G (s) 53.0 
Effective Green, g (s) 53.0 
Actuafed:g/G Ratio' i''0.76 
Clearance Time (s) 
Vehicle Extension (s) 

Lane Grp Cap (vph) 
V/S .RatiO ,p¡6{ ¡ : ,. ,, : 

v/s Ratio Perm 

¡/cRatiO,:,':, .',,,,
Uniform Delay, d1 
Progression Factor 
lncremental Delay, d2 
Delay (S). 1 ,,,, 
Level of Service 
Approach Delay (s), 
Approach LOS 

1 1BB 

c0.18 

0,24 
2.5 

A.62 
0.5 
2'0 

A 
2.A 

A 

HCM Average Control Delay 
HCM Volume to Capacity ratior 
Actuated Cycle Length (s) 
lntersection Capacity Utilization 
c Critical Lane Group 

Perm 

2 

108.3 
0.75 
70.0 

69.3% 

, 1645 
768 

0,93 
826 

'839 
jYo 

I 

Y 
1900 1900 

12 12 
'. {.Q. .,',,. ..:: 

1.00 
,0.99.'.,t , ., 

0.96 
1792'.,':' ' 
0.96 
1'792 ,,'' 
108 13 

0.93'. 0.9-3 

116 14 
.130 :' , .0 

jYo0%
'. 0 .,':.r, :0 

26,9 , ,10.-0
27.6 9.0 
0.39.' ' 0,13
4.7 3.0 
3.0 ,r ' 3-0
 

649 230
 
.,, ' :c0.07 

c0.51 
1.29 , 0.57 
21.2 28.7 
0.75 . 1.00 

139.9 9.7 
155.7 .:38,4

FD 
155,7, , 38.4

FD 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

F 

8.0.B 

Division Street 1111712004 2008 AM Peak Hour Synchro 5 Report 
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$ffi?,9?
HCM Signalized lntersection Capacity Analysis 
6: Division Street & 26th Avenue 6/30/2009 

j +\ {ts\a tL 
Lane Configurations 
ldeal Flow (vphpl) 
Lane Width 
Total Lost timer(s) 

1900 
o 

++l 

1900 1900 
99 

4 0:,, ' 

+ 
1900 1900 '1900

999 
4.0 ti' I 

+ 
1900 190_0 1900

12 12 12 
'.:4.0. 

t
++|

1900 1900 1900
12 12 12 

4'0 -' '" ' 

Lane Util. Factor 
Frpb, ped/bikes', 
Flpb, ped/bikes
Frtì .,, , 

1.00 
0.99 : . 

1.00 
0.97,, :: 

1.00 
1.00 , 

1.00 
1.00 ,:,, 

1.00 

,, ,,0.99'
L00 

. 
,, ,' 

r , ,0.98: 

ì 1.00 
0.gg ,, 
1.00' 0.98 ,,' 

Flt Protected 
Satd. Flow(prot) ¡ 

Flt Permitted 
Satd. Flow'(perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
Lane Gr.oup Flow (vph) 

B 

0.95 
B 

0 

1.00 
1376 , 

0.98 
1346 

150 
0.95 
158 
208 

40 
0,95 

42 
0 

1.00 , 1644 ,, , 

0.97 
1603 

47 
0.95 

49 
0 

676 12 
0.95 0.95
712 13 
7,74 ' 0 

0.98 
" r ' 1814' 

0.85 
, :1567' 

90 
0.95 

95 
0 

91 31 

0.95 0.95
96 33

z:24' 0 

1.00 
, ,,: 1g47:,,:' ,:, 

0.98I :: 191, ì,', 
7 

0.95 
7 

... ,.0 

77 14 
0,95 0.95 

81 15 
103 '0 

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

Bus Blockages (#/hr) 
Larking (#/hr) 

0% 
5 

' .'0 

2% 
5 
5 

23 
0% 

5 
5 

0% 
I 

19 
0o/o' 0o/o

BB 
0% 

0 

'0o/o ' 
00 

7 
0o/o 0% 

0 

7 
'0o/o ÛYo 

00 

Turn Type 
Protected Phases 
Permitted Phases 

. ., 

2 

Perm 

,2 
Perm 

2 
,,2 

Perm 

4 
,4 

Perm 

4 
,'':'4 

Actuated Green, G (s) 45.5 45.5 16.0 16.0 
Effective Green, g (s) 46.0 46.0 16.0 16.0 
O"rr"r"¿g/CRatio 
Clearance Time (s) 

' , ,, 0.66 
4.5 

0.66 
4.5 

O;23 
4.0 

o. 
-23 

4.0 
Vehicle Extensíon (s) 3.0 3.0 3.0 .3;0 
Lane Grp Cap (vph) BB5 1 053 358 414 
v/s Ratio Prot' ' :... :: ..:" I ,.: I t. 

v/s Ratio Perm 0.15 c0.48 c0.14 0.06 
v/c Ratio,' ,:': 4.24 0.74 ,0.63 0.25 
Uniform Delay, d1 4.9 8.0 24.3 22.1 
Progression Factor , 0.52 ,0.79 1.00 1,00 
lncremental Delay, d2 
Delay (s) .' , 

0.6 
'3.1 ' 

3.2 
9,5 

8.0 
32:3 

1.4 
23.5 

Level of Service 
Approach Delay (s) 

A 
'3.1 

A 
9.5 

c 
32.3 

c 
23.s 

Approach LOS A A c c 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
lntersection'Capacity Utilization 

13.5
' 0.71 

70.0 
81'.Bo/o 

HCM Level of Service 

Sum of lost time (s) 
ICU'Level of Service 

B 
.:] 
8.0 
.D 

c Critical Lane Group 

Division Street 1111712004 2008 AM Peak Hour Synchro 5 Report 
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6'l á¿ :,.Tiìöm(ü, l,-;I 
HCM Signalized lntersection Capacity Analysis 

6130120097: Division Street & 34th Avenue 

) \ \ ¿-Þ\ {.* t 
A A ALane Configurations +Þ ++Þ + ++l 

ldeal Flow (vphpl) 1900 1900 1900 1900, 1900 1900 ,1900 1900 1900 '1900 '1900 i1900 
Lane Width 999 99 912 12 12 12 12 12 
Total Lost time (s) ,4,0. , 4:.A 4.0 .l : :'r:4'0., ,,.,:,. 

Lane Util. Factor 1.00 1.00 1.00 1.00 
"' ìFrpb, ped/bikes , ' 1.00 1.00 1.00 , 0'99r- " 

Flpb, ped/bikes 1.00 1.00 1.00 1.00
 
Frt ., '..' ,. '. ,. ,,. ,1.00 . . : , ''1.00 0.99 , . ,, '0.96t.' ,..,
 
Flt Protected 1.00 1.00 0.98 0.98
 
Satd. Flow (prot), 

, 1430 1 843' ' '1768-r ,,.,'
 
Flt Permitted 0.95 1.00 0.87 0.86
 
Satd. Flow{perm) 1367 ,, 1444 1643 ,' ', ì:1560 "' : :
 

Volume (vph) 13 171 4- 1 682 12 29 39 532 19 24
 
Peak-hour factor, PHF 0.95 0.95 0.95 0,95 0.95 0.95 0.95. 0.95 0.95 0.95 0,95. 0;95
 
Adj. Flow (vph) 14 180 41 718 13 31 41 534 20 25
 
Lane Group Flow (vph) , 0 198, 00 732 0 0'77 O ,l.' ,O ,r,,79 , .:.ì0
 

Confl. Peds. (#/hr) 4 B 1 1
 

Heavy Vehicles (7e) 0o/o ' 2o/o Oa/o Ao/o Ùo/a 0'o/o 0% 0% 0o/o .ÙVi IYo '0v;
 
Bus Blockages (#/hr) 55 58 BB 00 00 0 0
 
Parking (#/hr) 55
 
Turn Type Perm Perm Perm Perm'].Protected Phases 2 2 4 , ., ,,4 
Permitted Phases 2 2 4 4 
Actuated Green, G (s) 47.O 47.0 114.0 14i0 
Effective Green, g (s) 47.5 47.5 14.5 14.5 
Actuated.g/C Ratio 0.68 0,68 0.21 0.21 
Clearance Time (s) 4.5 4.5 4.5 4.5 

'3,0Vehicle Extension (s) r3.0 3.0 3;0 
Lane Grp Cap (vph) 928 980 340 323 

..i ..:v/s Rãtio Prot , ', :,. 
.¡ . :: ,l',,..t'

v/s Ratio Perm 0.14 c0.51 0.05 c0.05 
,0,21ivlc,Ratio ,r 0.75 0.23 0.24 

Uniform Delay, d1 4.2 7.3 23.1 23.2
'1.00Progression Factor :9'.82 '1.52 1.00 

lncremental Delay, d2 0.5 2.6 1.5 1.8 
Delay(s), . ., 

:4.0 ,. {g.g 24.6 25.0 
Level of Service A B c c 
Approach Delay'(s)' 4,0 ,13.8 24.6 ,,25.0 
Approach LOS A B c c 

HCM Average Control Delay 13.6 HCM Level of Service B 
HCM Volume to Capacity ratio 0:63 .''... 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 57:6% ICU'Level of Service A 
c Critical Lane Group 
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HCM Signalized lntersection Capacity Analysis ffiffi?,9?
8: Division Street & 39th Avenue 6/30/2009

+-\\{ Ì\ 

Lane Configurations -+t +Íl ìl +T" rT t1­
ldeal,Flow (vphpl) 1 900 1900 1900 1900 1 900 1900 1900 1900 1900 1900 1900 1900 
Lane Width I I 99 I 912 12 12 12 12 12 
Total,Lost time (s) 4.0 ,4.0 . ,..... : 4.0 , 4.0 4io 4;0 
Lane Util. Factor 1.00 r.00 1.00 0.95 1.00 0.95 
Frpb, ped/bikes : 1.00 1.00 .1.00 1.00 1.00 0"99. ' ' 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt ' ìr.' . 0.98 0.99 ', 1.00 0.99 1.00 .0.97r'.t ,. ' 

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00 
Satd: Flow (prot) 1611 1000' 1769 3000 ' 1717 3000, ,' 
Flt Permitted 0.90 0.95 0.95 1.00 0.95 1.00 
Satd.'Flow 1455, 15s9 1 769 3520 1717 3Ã12, ,.. ' 

Volume (vph) 30 143 35 53 480 47 110 852 79 86 498 104 
Peak-hour factor, PHF 0:94 0.94 0.94 0,94 0.94 0.94. 0.94 0.94'' 0,94. 0.94 0.94, 0.94 
Adj. Flow (vph) 32 152 37 56 511 50 117 906 84 91 530 111 
Lane Group Flow (vph) 0 221 0 :Q 617, 0 117 990 0 , 91 '641¡"..-t" , g 
Confl. Peds. (#/hr) 4 I 4 
Heavy Vehicles (%) '0o/o 1% 0o/o 0o/o '9.o/p ,0% 0% Aa/o '.0olo , 

22 
37o .1ok,, ,,;, ïYo 

Bus Blockages (f/hr) 5 55 BB B5 555 55 
Turn Type Perm Perm Prot Prot 
Protected Phases 4 B 5 2 1 6 
Permitted,Plases ,,4 B 
Actuated Green, G (s) 28.7 28.7 6.4 24.4 5.0 23.0 
Effective Green, g (s) 29:o 29.0 5.4 25.4 ,4.0 23.6 
Actuated g/C Ratio 0.41 0.41 o.oB 0.36 0.06 0,34 
ClearanceTime (s) '4.3 4,3 3.0 4.6 3.0 4,6 
Vehicle Extension 3.0 3.0 3.0 3.0 3.0 3.0 
Lane G¡p Cap (vph) 603 646 136 1071 98 1011 
v/s Ratio Prot c0.07 c0.33 0.05 0.21 
v/s:Ratio'Pe-rm i 0.15 c0,40 ,. .:. . ,. ,,..,,.l 

v/c Ratio 0.37 0.96 0.86 0.92 0.93 0.63 
Uniform De!ay,,d1 , 14.2 19.9 31,9 21,6 32.9 19,6 
Progression Factor 0.49 1.00 1.00 1.00 1.00 1.00 
lncremental,Delay, d2 1;7 ',25,9 39.0 14.4 67.3 r. 3'0 
Delay (s) 8.6 45.8 71.0 36.0 100.2 22.6 
Leyel of Service :, ,,4 ..,,D EÞ F rc 
Approach Delay (s) 8.6 45.8 39.7 32.2

,r.:,tA .D .DApproách,LOS ,, 

.DHCM Average Control Delay '. 36.5 HCM Level of Service 
HCM Volume to Capacity ratio 0.89 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 95j% ICU Level of Service E 
c CriticalLaneiGroup 
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HCM Signalized lntersection Capacity Analysis	 &ffi7$? 
9: Division Street & 20th Avenue	 6/30/2009 

j j -+Ft- t- L ¿ \.\
 

Lane Configurations 
ldeal,Flow (vphp¡¡ '1900 ,1900 1900 1900 1900 1900: 1900 
Lane Width 

. 

99 999 '912 
ïofal Lost time,(s) . 4.0 4.0' '4.0 
Lane Util. Factor 1.00 1.00 1.00 
Frt 1.00 0.98, 0.96l 

Flt Protected	 1.00 1.00 0.96 
'Satd. Flow,(prot) 1606' 1617,. ' 1767 

Flt Permitted 0.90 1.00 0.96 
Satd. Flow (perm) 1453.1617 '1767'i 

Volume (vph) 3 5 145 725 77 74 97 
Peak-hòur:factor, PHF 0.90 0.90, , 0,90 0!90 0.90 0.90 0.90 
Adj. Flow (vph) 3 6 161 806 86 82 108 
Lane Group:Flow (vph) ,'0 ..0. 170 974 0 0,147 
Heavy Vehicles (%) 0o/o BYo 4o/o 0% 0% Oo/o Oo/o 

Bus Blockages (#/hr)' r5 5' 5 '8..0 
Turn Type Perm Perm 
Protected Phases 
Permitted Phases 

.ì.r ' 

22 
4 

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

26.9 39.9 
27.6 40.6 
0.39 0.58
4.7 4.7 

14.1 
14.1 
0.20 
4.0 

Vehicle Extension (s) 3.0 ' '3.0 ,3.0 
Lane Grp Cap (vph) 573 938 356 
v/s Ratio Prot c0.60 c0.08 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 

0.12 
0;30 1:04 
14.5 14.7 

0.41, 
24.3 

Progression Factor 
lncremental Delay, d2 
Delay (s) ' ', ,., ',
Level of Service 

1,15 ,'0-,81 

1 .3 21.1 
1'8.1 . ,33;0

BC 

, 1.00 
0.8 

25.1 
c 

Approach Delay (s): 
Approach LOS 

18.1, ,33,0BC 
25.1 

c 

HCM Average Control Delay 30.3 HCM Level of Service 
HCM Volume to Capacity ratio 0,85 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 
lntersection Capacity Utilization 743% ICU'Level of Service 
c Critical Lane Group 

Y 
1900.1900 1900 

12 12 12 
, 	 .4.0, 

1.00'6.97 
: 

0.96 
,, .: : ,1773,l, 

0.96
' '.1773::: : 

35 27 I 
0.90	 0:90 0.90 

39 30 9 
,0 39 0 

OP/o 0% 0o/o

0	 ,,' 0 ,0 

,.3 

, 3.3 
3.3 

0.05 
4.0 
i3.0 

84 
c0.02 

0.46 
32.5 

'1,.00 
4.0 

,36.5 

D 
36,5 

D 

c 

12.0
,''c 
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ffitr$?- ?
 
HCM Signalized lntersection Capacity Analysis 

6/30/20091: Division Street & 11th Avenue 

-+\ t-t {- \a t\ 
Lane Configurations 1- -f -1Þ 
ldeal Flow (vphpl) 1900 ì1900 1900 1900 1900 1900 1900 ,1900 1900 1900 r900 1900 
Lane Width 99 99 991212 12 12 12 12 
Total Lost'time (s) ' :. '., : 4r0 4.0 4.0 
Lane Util. Factor 1.00 1.00 0.95."Frpb, ped/bikes 0.99 1.00 1.00 
Flpb, ped/bikes 1.00 '1.00 1.00 
Frt. ,. , .,r..' .0.94 1.00 1.00 
Flt Protected 1.00 0.98 0.99 
Satd. Flow (prot) I ,.'', '2500 1646 3492 
Flt Permitted 

. 

1.00 0.44 0.99 
Satd. Flow (perm) ,'' ,2500 730 3492 
Volume (vph) 

, 

0 385 292 94 169 0000 216 765 I 
Peak-hour factor, PHF 0.93 '0.93 0"93 0,93 0.93 0.93 0.93 0.93 0.93 0.93 0,93 0.93 
Adj. Flow (vph) o 414 314 101 182 0000 232 823 I
Lane Group P16¡y (vph) ' 0 728i' 0 0 ,283 0 0 ì 0, ,0 0i 1064 '0 
Confl. Peds. (#/hr) 10 7 6 4 
Ì-lèayy Vehicles (7o) 0o/o Oa/o ,1o/o 0%' ,07, 0o/ö 07o' ' AVo 0o/o 0o1o 1o/o 0% 
Bus Blockages (#/hr) 07 7 55 05 5 
Turn Type Perm Perm 
Protected Phases I 4 2 

,Permitted Phases 4 2 
Actuated Green, G (s) 35.4 35.6 25.4 
Effective Green, g'(s) 36.0 36-0 26;0 
Actuated g/C Ratio 0.51 0.51 0.37 
Clearance Time (s) '4.6 ,4.4 4.6 
Vehicle Extension (s) 3.0 3.0 3.0 
Lane,,G¡p Cap (vph) 1286 375 1297 
v/s Ratio Prot ozg 
v/s Ratio Perm c0.39 c0.30 
v/c Ratio 0.57 0.75 0.82 
Uniform'Delay; d1 ' 11.6 13.5 19.9 
Progression Factor 1.00 1.19 1.00 
lncremental Delay; d2 1.8 12.3 5.9 
Delay (s) 13.5 28.3 25.8 
Levêlof Service ' , 'B c "''. C 
Approach Delay (s) 13.5 28.3 0.0 25.8 
ApproachiLOS . B c fi ',C 

.21.8 ,cHCM Average Control Delay' HCM Level of Service 
HCM Volume to Capacity ratio 0.78 
Actuated Cycle Length (s): 7-0.0 Sum of lost time (s) 8,0 
I ntersection Capacity Utilization 107.8% ICU Level of Service F 
c CriticalLane Group 
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HCM Signalized lntersection Capacity Analysis &ffi'ls'.¿ 
2: Division Street & 12th Avenue 6/30/2009 

j 
\{ Ì L J 

Lane Configurations -1 f- -1Ît 
ldeal Flow (vphpl) , 

, 1900 1900. ,,1900 1900. 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width I 99 999 12 12 12 12 12 12 
Total Lost time (s) .,4.0','.., ' .' ' 4.0..'' .., : ,4.0 
Lane Util. Factor 1.00 1.00 0.95 
Frpb; ped/bikes , 1;00., .', , ': ' ,0.99' ., 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 
P¡l-r ] .'¡' 1 .¡. 1:00:..., ,: i0.95. 0.98,r 

Flt Protected 
,. 

1.00 1.00 
' 

1.00 
Satd. Flow (prot) 1658 . , ,' ' ' ,1590' , 3455 , 

Flt Permitted 0.97 1.00 1.00 
' Satd..Flow (perm) 1618 1 590 3455 i,l 

Volume (vph) 30 571 00211 106 47 632 92000 
Peak-hour factor, PHF 0.95 0.95 ,0 .95.. 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 : 0.95 
Adj. Flow (vph) 32 601 00222 112 49 665 97000 
Lane Group Flow (vph) i ,,0 ,633 

' ,0,' 0' 334 0 , 0 811 0 ::0 " 0. .,., ,,0 
Confl. Peds. (#/hr) 20 4 7 B 

Heavy Vehicles (%) 0o/o::,;',Q9/o 09/o: ., 'oV; 'Ivo }a/o ' 1o/o 0Õ/o 0o/o 0o/o' ,' 0o/o'2o/oBus Blockages (#/h0 77 5 05 
Turn Type., Perm Perm ' : 

Protected Phases 2 2 4 
lPer:mitted Phases '.2 ,y',

..t,',.. 
Actuated Green, G (s) 39.6 39.6 21.6 
Effective Green, g (s) 40.0 40.0 ',. '22'0 
Actuated g/C Ratio 0.57 0.57 0.31 
Clearance Time (s) :..,4,4 4,4 ' 4.,4 
Vehicle Extension (s) 3.0 3.0 3.0 
Lane Grp Cap (vph) , ,,,925 909 r1,086 
v/s Ratio Prot 021 
v/s Ratio Perm c0i39 c0.23 
v/c Ratio 0.68 0.37 0.75 
Uniform Delay, d1 1'0,6 8;1 21:5 
Progression Factor 0.66 0.33 1.00 
lncremental Delay; d2 3.1 1.1 ' 4,.7 
Delay (s) 10.1 3.8 26.2 
Level of Service B A t .C 
Approach Delay (s) 10.1 3.8 26.2 0.0 
Approach LOS '. ' B '.4 'c A 

HCM Average Control Delay ' 16.2 HCM,tevelof Service ,B 

HCM Volume to Capacity ratio 0.71 
Actuated Cycle Length, (s) 70.0 Sum,of lost time (s) ' 8.0 
lntersection Capacity Utilization 85.0% ICU Level of Service D 
c Critical Lane Group 
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å$ffi7$? 
HCM Signalized lntersection Capacity Analysis 
3: Division Street & 17th Avenue 6/30/2009 

tsa--+ \ { 

Lane Configurations ft -1 Y 
ldeal Flow (vphpl), 1900 1900 1900 1900 1900 ,1900 
Lane Width 99 99 12 12 
TotalLosttime (s)'. 4.0 ,. ' 4.0 4:0 
Lane Util. Factor 1.00 1.00 1.00 
Frpb, ped/bikes ' 1.00,' 1.00 0.99, . i 

Flpb, ped/bikes 1.00 1.00 1.00 
Frt ,,,..' 0.99 ' ' ,1"00 0;96ì jì 

Flt Protected 1.00 1.00 0.97 
,Satd. Flòw (prot) 1443 1674 1745,,':
 

Flt Permitted 1.00 0.99 0.97

,,Satd. Flow (perm) 1443. .' 1 656 1745 

Volume (vph) 630 33 7 280 35 15 
Peak-hour factor¡ PHF 0.95 0.95 0.95 ,0.95 0.95 0,95 
Adj. Flow (vph) 663 35 7 295 37 16 
Lane Group Ftow (¡¡ph) 698 0 ,0' 302 530 
Confl. Peds. (#/hr) 1 14 
Heavy Vehicles (%) 0o/o OÕ/o : Oplo 0% ÙYo 0To 
Bus Blockages (#/hr) 7 755 00 
Párking (#/hr) - 5 
Turn Type Perm 
Protected Phases 2 
Permitted Phases 2 
Actuated Green, G (s) . 55.5 55;5 6.0 
Effective Green, g (s) 56.0 56.0 6.0 
Actuated g/C Ratio , 0;80 0.80 0.09 
Clearance Time (s) 4.5 4.5 4.0 
Vehicle Extension (s) , . 3.0 3.0 , 3.0 
Lane Grp Cap (vph) 1154 1325 150 
v/s Ratio.Pr6{,,, , ' c0.48 ' '. c0.03 
v/s Ratio Perm 0.18 
v/c Ratio. , 0.60 0.23 0.35 
Uniform Delay, d1 2.7 1.7 30.2 
Progression,Factor ' ' 0.35 0.61 ' 1.00 
lncremental Delay, d2 1.7 0.3 1.4 
Delay(s) , , ,-2;6 ì1.4 31.6 
Level of Service A AC 
Approach Delay (s) 2.6 ' 1.4: ', 31 .6 
Approach LOS A AC 

HCM Average Control Delay 3.7 HCM Level of Service A 
HCM Volume to Capacity ratio 0.58 '.. 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilieation 53;6% ICU Level of Service A 
c Critical Lane Group 
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##?[}'fl
 
HCM Signalized lntersection Capacity Analysis 
5: Division Street & 21st Avenue 6/30/2009 

Lane Configurations 
ldeal Ffow (vphpl) 
Lane Width 
Total,Lost'time (s) 
Lane Util. Factor 
Frt ,: , 

Flt Protected 
Satd..F!ow,(prot) 

¡ 

Flt Permitted 
Satd. Flow(perm) 
Volume (vph) 

Turn Type
 
Protected Phases, , 

Permitted Phases
 
Actuated Green, G- (s) ' 

Effective Green, g (s) 

Acluated¡g/C Ratio 

Clearance Time (s)
 
Vehicle Ëxtension (s)
 
Lane Grp Cap (vph)
 
v/s Ratio Prot
 
v/s Ratio Perm
 
v/c,Ratio :ì ',, 

Uniform Delay, d1 


+\ { Fa Ì
 
Tt -1 Y 

1900 1900 1900 1900 1900 ,1900 
99 99 12 12 

4.0 
1.00 

'0.97 
1.00 
1619, 
1.00 
1619 
663 

Peak-hour factor, PHF 0,94 
Adj. Flow (vph) 705 
Lane Group Flow (vph) 872 
Heavy Vehicles (%) 0o/o 

Bus Blockases'(#/hr) ' 7 

27 

53.6 
53.6 
O]7 

1240 
c0.54 

0.70 
4.2 

Progression Factor ' '0.51 
lncremental Delay, d2 1.1 
Delay(s), ', ,3,.2 

Level of Service A 
Approach Delay (s) , 9,2 
Approach LOS A 

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

' 

. 

157 15 
0;94 0.94 
167 16 
'0. 0 
0o/o 0o/o

75 
Perm 

2 

14.3 
"0.73 
70.0 

64.4o/o 

4.0 4.0 
1.00 1.00 
1.00 0.95 
1.00 0.97 
1672 1756' 
0.95 0.97 
1600 1756.',
337 115 57 
0.94 0.94 , 0.94 
359 122 
'375 183 , 

61

0 
Oo/o 0o/o 
'5 0 

Oo/o

0 

25,9 9.4 
26.6 8.4 
0.38 0.12
4.7 3.0 
3.0" ' 3.0 
608 211

' , rc0.10 
0.23 
0.62 0.87 
17.6 30.3 
0.79-,'' ,. 1i00 
4.1 29.1 

18,1 ':, 59.3
BE 

18.1, , 59,3
BE 

HCM Level of Service B 

:: I ,:. l , : 
Sum of lost time (s) 8.0
ICU Level of Señice , :B 
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,sffi7s'r
HCM Signalized lntersection Capacity Analysis 
6: Division Street & 26th Avenue 6/30/2009 

j 
\{ \\ fL 

Lane Configurations + + À 
++l *+ì 

ldeal Flow (vphpl) 
Lane Width 

1 900 
9 

1 900 
o 

1 900
I 

1 900 
I 

1 900 
I 

1900 
9 

1900 1900
12 12 

1900 1900
12 12 

1900 1900
12 12 

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

. 4.0 
1.00 
1.00 

4.0 
1.00 
1.00 

" 4.0 
1.00 

,'o.99 

'4r0,1 
1.00 
0.99 

Flpb, ped/bikes
Frt ,, ,, : 

Flt Protected 
Satd,:Flow (prot)' '. 

Flt Permitted 

1.00 
0.98 
1.00 
1424 
0.99 

1.00 
0.99 
1.00 

1650 
0.91 

1.00 
.:,0.97 

0.99
' '' 17gg 

0.91 

1.00 
0,98.. : 

0.99 
1829,..: 
0.96 

Satd. Flow 1409 1515 1655 1 768 
Volume (vph) 14 545 73 41 377 27 5B 120 62 13 95 24 
Peak-hourfactor, PHF 
Adj. Flow (vph) 
Lane Group Flow (vph) 
Confl. Peds. (#lhr) 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 

0.95 
15 
0 

0.95 
574 
666 

0o/o . . ,0o/o 

77 

0.95 
77 

0 
5 

0%, 
7 

0.95 
43 

0 

0.95 
397 
468 

07o,.,0%
55 

0.95 
28 

0 
10 

0o/o 

5 

0,95 
61 

0 

Ùe/o 

0 

0.95 
126 
252 

0% 
0 

0.95, 0.95
65 14
0,0 

11 

0% ,07o
00 

0.95 
100 
139 

0% 
0 

0.95 
25 

., ,.0 
13 

:lvo 
0 

Park 0 5 
Turn Type 
Protected Phases , 

Permitted Phases 

Perm 

2 

Perm 

2 
2 

Perm 
..ì. 

4 
4 

Perm 
,i." 

4 

,'4 

Actuated.Green, G (s) 44,O 44':Q 17.5 17.5 
Effective Green, g (s) qq.s 44.5 17.5 17.5 
Acluated g/C Ratio.r,, 0.64 0,64 0,25 0.25 
Clearance Time (s) 4.5 4.5 4.0 4.0 
Vehicle Extension ls 3:0 , 3.0 '3.0 3,0 
Lane Grp Cap (vph) 
v/s,Ratio Piot : , 

v/s Ratio Perm 
v/c Ratio,,,' ¡ i 

896 

c0.47 
'0.74 

963 

0.31 
0.49 

414 

........ 
c0.15 

0'.61 

442 

0.08 
0.31 

Uniform Delay, d1 8.8 6.7 23.2 21.4 
Progression Factor 
lncremental Delay, d2 
DelaY'(s) 'r' ', 
Level of Service 

'0,86
3.9 

11;5 
B 

0.43 
1.5 
4.4 

A 

'1;00 

6.5 
29,.7 

c 

1.00 
1.9 

23.2,,, 

c 
Approach,Eelay,(s) '11.5 4.4 29.7 23.2 
Approach LOS B A c c 

HCM Average Control Delay ' 13.4 HCM Level of Service B 
HCM Volume to Capacity ratio 0.71 i'.., , ' 

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 100.9% ICU Level of Service F c Critical Lane Group 
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#ffi?[}?HCM Signalized lntersection Capacity Analysis 
7: Division Street & 34th Avenue 6/30/2009 

i +\ {.- \ a Ì\
 

Lane Configurations 
ldealFlow (vphpl) 
Lane Width 
TotalLosttime (s) 

1900 
I 

++l 

1900. 1900 
99

'4.0 :, 

A 
+++ 

1900 1900 
99 

: 4;0 

1900 1900 
912 

+tì 
1900 1900 1900 

12 12 12 
4,0 ' ', 

++ì 

1900, 1900
12 12 
4.0. , 

Lane Util. Factor 1.00 1.00 1.00 1.00 
Frpb, ped/bikes 1.00 ', , 1.00 0.98 0.99: 
Flpb, ped/bikes 
Frt'.t.,.,.,' 

1.00 
'1,00 

1.00 
0.99 

1.00 
0.96 , ì 

1.00 
0.96 , 

Flt Protected 
Satd. Flow (p¡ot) 

1.00 
1448 , 

1.00 
1446 

1.00 
1788 ' ,, 

0.98 
1781 . , 

Flt Permitted 
Satd. Flow (perm) 

0.97 
1409 

0.97 
1400 

0.99 
1775 

0.90 
1628 , " 

Volume (vph) 
Peak-hourfactor, PHF 
Adj. Flow (vph) 
Lane Group Flow (vph) 

30 
0.95 

32 
0 

663 
0,95 
698 
738 

8 
0.95 

B 

r0 

19 
0.95 

20 
0 

416 32 
0.95 0,95
438 34 
492 0 

227 
0.95 0.95 

228 
043 

12 
0.95 

13 
0 

33 
0.95 

35 
0 

39 
0.95 

41 
104 

27 
0,95 

28 
r$ 

Confl. Peds. (#/hr) 
Heavy Veþicles (70)' 
Bus Blockages (#/hr) 
Parkinq (#/hr)' 

0o/o 

7 
5 

0% 
7 
5 

B 

oo/c 

7 
Iq/o 

5 
5 

0%
55 

5 
'ÙVo 0o/o

00 
0o/o 

14 
a% 

0 
0% 

'00 
0% 

0 

B 

0o/o 

0 

Turn Type 
Protected Phases -

Perm 
. 

'2 Perm 
2 

Perm 
,4 

Perm '4 
Permitted Phases 2 2 4 4 
Actuated Green, G (s) 47,,O 47,A 14.0 14;0 
Effective Green, g (s) 47.5 47.5 14.5 14.5 
Actuated'giC Rat¡o . 0:68 0.68 0.21 0.21' 
Clearance Time (s) 4.5 4.5 4..5 4.5 
Vehicle Extensión (s) r 3.0 , 3.0 ,3.0 ,3,0 

Lane Grp Cap (vph) 
v/s Ratio,Prot,,:,,. :'. 

. 

956 950 368 337 

v/s Ratio Perm c0.52 0.35 0.02 c0.06 
v/c Ratio o.77 0.52 0,.12 r0'.311 

Uniform Delay, d1 7.6 5.6 22.5 23.5 
ProgreSsion:Factol 1.04 1.00 1,00 , 1.00 
lncremental Delay, d2 4.7 2.0 0.6 2.4 
Delay (s),..,:' .,i ,. ', 

: 12.6 7.6 23.2 25.5 
Level of Service B A c c 
Approach,Delày {s) :, ,12.6 7.6 23.2 .,25.9 
Approach LOS B A c c 

HCM Average Control Delay 
HCM Volume to Capacity ratio 

12.1 
0.66 

HCM Level of Service 
' ì 1 ,. 

B 
.... 

Actuated Cycle Length (s) 
I ntersection .Capacity,Utilization 

70.0 
86.9o/o 

Sum of lost time (s) 
ICU Level of Servicè 

8.0,D 

c Critical Lane Group 
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HCM Signalized lntersection Capacity Analysis 
8: Division Street & 39th Avenue 6/30/2009 

, +\ {ts \ Ì\ 

Lane Configurations rf1- 1" +1. +1' 
ldeal Flow (vphpl) 1900 1900 1900 1900 1 900 1 900 1 900 1900 1900 1900 1 900 1 900 
Lane Width 99 99 9 I 12 12 12 12 12 12 
Total Lost time (s) ,. , 4.0 "4.0 4.0 4.0 4.A ' 4.0 
Lane Util. Factor 1.00 1.OO 1.00 0.95 1.00 0.9s 
F¡pb, ped/bikes 0.99 1,00 1.00 0.99 ,,i : 0,99­1.00
 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt' ,:-t,.r ì ' : '1.00 

1.00 
0.99 0.98 1.00 0,98' ,- 0.98
 

Flt Protected 0.99 0.99 0.95 1.00
 0.95 1.00 
Satd. Flow (prot) , ,,1617 1613 1769 3000 I 

, ,: 1769 3000 
Flt Permitted 0.87 0.81 0.95 1.00 0.95 1.00 
Satd. Flow (perm) ' '. 1424 1 309 1 769 3463 r '1 769 3466 
Volume (vph) 84 477 6B 67 283 74 BO 696 111 172 861 104 
Peak-hour factor, PHF 0.96 0"96 0.96 0.96 0.96 0.96 0.96 0,96 0.96 0.96 0.96 0.96 
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 . ,,0
Confl. Peds. (#/hr) 28 4 14 37 

' HeavyVehicles (%) Ao/o Ao/o 0e1, 0o/o Ao/o , 2o/o 0o/o 'Oo/o 1e/a 0o/o,,:' 0o/o ,0o/o
Bus 77 7 55 5 55 5 55 5 
Turn Type ,,'l : ,ì Perm Perm Prot Prot 
Protected Phases 4 B 52 16 

, 

Permitted Phases 4 B ' 

Actuated Green, G (s) 46.7 46.7 6.0 29.4 12.0 35.4 
Effective,Gregn, g (s) 47:o 47.0 ,5.0 '30.0 l1¡0 36,0 
Actuated g/C Ratio 0.47 0.47 0.05 0.30 0.11 0.36 
Glearance Tjme (s.) 4.3. 4.3 3.0 , 4.6 3.0 , 4.6 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) ,,,669 615 . BB' 900 195 1080 
v/s Ratio Prot 0.05 0.28 c0.10 c0.34 

:.. : .. I r.'vls Ratió Perm.r' , c0;46 0.34 .,' '. ..:. .. ..
v/c Ratio 0.98 0.72 0.94 0.93 0.92 0.93 
Uniform Delay, d1 '26;1 21.2 47.4 34.0 ,44;1 30,8 
Progression Factor 1,00 1.00 1.00 1.00 1.00 1.00 

.30.4lncrementalDelay; d2 7.1 76.7 -17,8 41.6 , 15,1, 
Delay (s) 56.4 28.3 124.1 51.8 85.6 45.9 
Level of Service,,, ,, E ,C ]F D ì,,..F .D 
Approach Delay (s) 56.4 28.3 58.3 51.9: ..c " :,. .Approacþ LOS'l ,: E b ,:D 

HCM,Average,Control Delay, . 51.4 HCM Levelof Service ,D 
HCM Volume to Capacity ratio 0.94 
Actuated Cycle Length (s) i 100.0 Sum of lost time (s) 8.0 
lntersection Capacity Utilization 106.9% ICU Level of Service F 
c CriticalLane Group 
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HCM Signalized lntersection Capacity Analysis 

6/30/20099: Division Street & 20th Avenue 

J j +{-Ì- \ L ¿ È, tr \à 

Lane Configurations Y 
ldeal Flow (vphp!)' 1900 1900 1900 ,1900 1900' 1900 1900 , 1900 1900 1900 1 900 1 900 
Lane Width 99 99 99 12 12 12 12 12 12 
Tstal Lost time (s).r, 4.0 4.0 ..4.0,, ,t ., 4-0,
Lane Util. Factor 1.00 1.00 1.00 1.00 
Frt . . :' '¡ '. ,,, 1.00 0.95 0.97 ' ' 1.00 
Flt Protected 1.00 r.00 0.96 0.95 
Satd. Flow (prot) . , 1659 1595 1775: -,':::ì ì :: 1734 
Flt Permitted 0.98 1.00 0.96 0.95 
Satd- FIow{pêrm) 1627 '1595 1775 '" 1734, 

"Volume (vph) 

, 

2 17 569 292 54 109 157 43 15 105 01 

Peaklhourfactorr; PHF 0.93 0:93 0.93 0.93 0;93 0,93' 0.93 0,93, '0.93 0.93 0.9-3 0,93 
Adj. Flow (vph) 2 18 612 314 58 117 169 46 1 16 113 0 
Lane Gro-up Flow (vph) 0 ,0 632 . 4Bg 0 Q ,g 0' 129 0 
Heavy Vehicles (%) 0o/o OYo. O% 0o/o jYo 0o/o 0o/o 0% 0o/o 33% 0% jYo
Bus Blockages (#/hr) 7 7 7', 5 5 '5 ,'0 , 0 .,, 0 '0 
Turn Type Perm Perm Perm 
Protected Pþases. , 

'd .. t.. 3 
Permitted Phases 22 

:

3 
Actuated Green,'G,(s) 25.9 ' '39.0 12:0 'z.o 
Effective Green, g (s) 26.6 39.0 12.0 7.0 
Actuated g/C Ratio 0.38 0.56 0117 0.10 
Clearance Time (s) 4.7 5.0 4.0 4.0 
Véhiclê Extension,(s) 3.0 3:0 ,3.0 -3:0 

Lane Grp Cap (vph) 618 BB9 304 173 
v/s Ratio Prot .c0.31 c0;12 :' 
v/s Ratio Perm c0.39 c0.07 
v/c Ratio ,, .,, ', .1.02 0.55 0.71 '0.75 
Uniform Delay, d1 21.7 9.9 27.4 30.6 
Progression Factor 0.62 0.22 1.00 1,00 
lncremental Delay, d2 39.6 1.9 7.6 16.0 
Delay (s) 53:0 ì4.1 35.0 46.6 
Level of Service DA c D 
Approach Delay (s) ,53.0 ,,, 4-1 35.0 46.6 
Approach LOS DA c D 

HCM Average Control Delay 33.5 HCM Level of Service c 
HCM Volum.e to,Caþacity ratio: , 086 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0 
lntersection Capacity Utilization 78:2e/o ,lCU Level of Service ,C 
c Critical Lane Group 
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