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Section 5 28th Street and Klondyke Road 
 
 
5.1 Existing Conditions 
 
The intersection of 28th Street and Klondyke Road is an unsignalized four-leg intersection, with all-
way stop control supplemented with flashing beacons.  The north approach of this intersection is 
offset to the west, partially outside the existing right-of-way.  There are no auxiliary turn lanes 
present at the intersection.  While observing this intersection, it was noticed that significant delays 
were present during the peak periods. 
 
A major drainage channel runs adjacent to Klondyke Road, approximately 50 feet from the 
intersection of 28th Street.  The narrow bridge spans approximately 30’ in length and is a limiting 
factor for immediate geometric improvements at this intersection.  Each approach of this intersection 
is comprised of parallel open ditches along both sides of the roadway with inadequate side slopes 
that do not meet current clear zone criteria. 
 
The posted speed limit on 28th Street is 45 mph.  The posted speed limit on Klondyke Road 
southbound is 40 mph.  There is no posted speed limit on Klondyke Road north approach, which is a 
dead end segment. 
 
Neel-Schaffer staff collected a 12-hour turning movement count at the intersection of 28th Street and 
Klondyke Road in Spring 2009.  Reports were run to identify the traffic volumes present during the 
morning and afternoon peak hours of the day.  These volumes were used to evaluate the existing 
conditions and to evaluate potential solutions for each location. 
 
The existing conditions at 28th Street and Klondyke Road and the AM and PM peak hour traffic 
counts for the intersections are shown graphically in Figure 5.1. 
 
 
5.2 Evaluation of Existing Conditions 
 
The existing peak hour traffic volumes of the 28th Street/Klondyke Road intersection were evaluated 
using the HCS+ computer models for the Year 2009 performance.  The Year 2009 traffic volumes 
are shown to operate with substantial delays on the northbound and westbound approaches during 
the PM peak hour.  Figure 5.2 illustrates the results of the analyses.   
 

Figure 5.2 – Existing Intersection Level-of-Service 
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5.3 Traffic Signal Warrants 
 
An analysis of the 2009 traffic volumes was conducted to determine if the traffic signal warrants 
outlined in the Manual on Uniform Traffic Control Devices (MUTCD), are met for the study 
intersection of 28th Street and Klondyke Road.  The volumes warrants are based on the higher 
volume minor street approach and the combined two-way major street approach volumes.  Due to 
the high posted speed limit of 28th Street (greater than 40 mph), this intersection meets the criteria to 
be analyzed based on reduced warrants. 
 
Of the eight warrants outlined in the MUTCD, this intersection meets the three vehicular volume 
warrants (Eight-Hour, Four-Hour, and Peak-Hour).  The warrant summary sheets are provided in the 
appendix of this section. 
 
 
5.4 Traffic Projections 
 
Future traffic volumes were forecasted to the Year 2010 (short term) and Year 2015 (long term) 
based on historical data.  Three GRPC count stations were identified as the basis for determining 
the projected traffic growth at this intersection.  Proposed developments within the study area at the 
intersection were also considered.  Through discussion with the Harrison County Director of Zoning, 
there were no plausible developments identified that may impact the operation of this intersection. 
 
Table 5.1 contains the Average Daily Traffic (AADT) volumes at the three count stations in the 
vicinity of this intersection, as well as the average annual growth rate for the previous five and ten 
year period. 
 

Table 5.1 – Historical Average Daily Traffic Volumes 

Year 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

5 Year 
Annual 
Growth 

10 Year 
Annual 
Growth 

28th Street east of Klondyke Road 
8,800 8,800 9,800 9,800 11,000 11,000 11,000 11,000 11,000 11,000 

0.0% 2.3% 

Klondyke Road north of Commission Road 
8,400 8,400 9,300 9,300 9,600 9,600 11,000 11,000 11,000 11,000 

2.8% 2.7% 

28th Street west of Klondyke Road 
5,300 5,500 5,400 5,600 5,600 5,600 5,900 5,900 5,900 5,900 

1.1% 1.0% 

 
Based on the historical traffic counts in the area, a 2% compound annual growth rate was used to 
forecast traffic at the intersection.  The summary of the peak hour projected volumes is provided in 
the appendix of this section. 
 
 
5.5 Evaluation of Potential Improvements 
 
Several improvement scenarios were developed for consideration as potential improvements to the 
intersection of 28th Street and Klondyke Road.   
 
Traffic Signal Installation 
 
The traffic volumes at this intersection satisfy the volume warrants for the installation of a traffic 
signal.  As a consideration for an immediate improvement, a capacity analysis was conducted based 
on the existing geometrics of the intersection. 
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Two alternatives for traffic signal installation were considered, based on the existing intersection 
geometry with no roadway improvements.  The first alternative considered was a four-way split 
intersection phasing, where each approach was given its own dedicated green time.  The second 
alternative was concurrent/split intersection phasing, where the east-west approaches operate 
concurrently and the north and south approaches each operate separately.  The results of this 
analysis are provided in the following table. 
 

Table 5.2 – Traffic Signal Level-of-Service 

Level-of-Service – Delay (sec/veh) Signalized 
Intersection Northbound Southbound Eastbound Westbound Total 

Four-way Split Intersection Phasing 
AM Peak C – 29.3 C – 33.2 C – 34.7 C – 33.0 C – 32.4 
PM Peak D – 54.9 E – 55.6 F – 82.3 E – 60.4 E – 61.4 

Concurrent East/West and Split North/South Phasing 
AM Peak B – 19.8 C – 25.0 A – 6.8 C – 26.8 B – 17.4 
PM Peak D – 54.9 E – 55.6 B – 13.1 D – 54.7 D – 48.0 

 
The installation of a traffic signal with the existing roadway geometry resulted in unacceptable levels-
of-service for the PM Peak Hour, with an overall increased intersection delay when compared to the 
existing four-way stop. 
 
Klondyke Road Southbound Approach Realignment 
 
The southbound approach at this intersection could be realigned for several reasons.  First, a 
realignment will move the roadway east and provide additional clearance from the canal.  If there are 
any developments in the north quadrant of this intersection or to the north, a realignment will 
improve capacity at the intersection allowing for a simultaneous movement with the northbound 
approach.  If a traffic signal is installed, the new alignment will permit a concurrent north/south signal 
phasing.  The following table illustrates that an improved level-of-service that can be achieved if the 
north and south approaches operate concurrently. 
 

Table 5.3 – Traffic Signal/Realignment Level-of-Service 

Level-of-Service – Delay (sec/veh) Signalized 
Intersection Northbound Southbound Eastbound Westbound Total 

Concurrent East/West & North/South Phasing 
AM Peak B – 14.7 B – 12.5 A – 5.0 B – 15.1 B – 11.4 
PM Peak C – 27.2 A – 8.8 A – 6.6 D – 33.6 C – 26.0 

 
Klondyke Road Northbound Right Turn Lane Construction 
 
The Mississippi Department of Transportation Roadway Design Manual outlines three warrants for 
the installation of right turn lanes. 
 

1. At any unsignalized intersection on a 2-lane urban or rural highway which satisfies the 
following criteria; 
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2. At any intersection where a capacity analysis determines a right turn lane is necessary to 

meet the level-of-service criteria; or 
3. At any intersection where the accident experience, existing traffic operations or 

engineering judgment indicates a significant hazard related to right-turning vehicles. 
 
Northbound right turning traffic comprises approximately thirty percent of the total intersection traffic.   
The existing right turn volume exceeds 100 vph for all twelve hours of the traffic count that was 
conducted for this analysis.  The minimum threshold for the right turn volume at an unsignalized 
intersection ranges from 40-110 vph for the design hour, depending on the total volume in the same 
direction.  Under the existing conditions of the intersection, the construction of a northbound right 
turn lane is warranted. 
 
If a traffic signal is installed at this location, the construction of a right turn lane becomes vital to the 
operations of this intersection.  To achieve the optimum level-of-service, the traffic signal would need 
to operate with a right turn overlap, in sync with the westbound left turn movement.  These two 
movement combined account for fifty-seven percent of the intersection traffic.  Allowing the 
northbound right turn movement to overlap with the westbound left turn movement will provide the 
much needed additional green time for this heavy movement. 
 
The following table compares the traffic signal analysis for two conditions, the existing geometry and 
a northbound right turn lane.  The AM Peak hour operations remain consistent with or without the 
northbound right turn lane.  The PM Peak hour delay, however, is improved for the northbound and 
westbound approaches as well as the overall intersection delay. 

 
Table 5.4 – Northbound Right Turn Lane Level-of-Service 

Level-of-Service – Delay (sec/veh) Signalized 
Intersection Northbound Southbound Eastbound Westbound Total 

Existing Geometry 
AM Peak B – 14.6 B – 12.4 A – 4.9 B – 16.9 B – 11.9 
PM Peak C – 28.9 A – 8.7 A – 6.7 D – 39.4 C – 29.0 

Northbound Right Turn Lane 
AM Peak B – 10.4 B – 15.1 A – 9.3 B – 11.3 B – 10.3 
PM Peak B – 11.6 B – 14.5 B – 11.8 B – 12.6 B – 12.1 

  

Existing Year 2009

 
NB Right 

Turn 
Volume 

Total 
NB 

Volume 
AM Peak 291 347 

PM Peak 351 507 
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28th Street Westbound Left Turn Lane Construction 
 
The Mississippi Department of Transportation Roadway Design Manual outlines five warrants for the 
installation of left turn lanes, of which, three may be applicable to this intersection. 
 

1. At any unsignalized intersection on a 2-lane highway which satisfies the following criteria; 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. At any intersection where a capacity analysis determines a left turn lane is necessary to 
meet the level-of-service criteria; or 

3. At any intersection where the accident experience, existing traffic operations, adverse 
geometrics (e.g. restricted sight distance) or engineering judgment indicates a significant 
hazard related to left-turning vehicles. 

 
The left turn lane warrant for an unsignalized 2-lane highway is satisfied primarily because of the 
high percentage of left turning traffic in the westbound volume (seventy to seventy-five percent). 
 
The following table compares the traffic signal analysis for two conditions, the existing geometry and 
a westbound left turn lane.  In the AM and PM Peak hours, the westbound delay is improved 
however the eastbound delay increases.  This has opposite affects, increasing the overall 
intersection morning delay by one second, and decreasing the afternoon delay by ten seconds. 
 

Table 5.5 – Westbound Left Turn Lane Level-of-Service 

Level-of-Service – Delay (sec/veh) Signalized 
Intersection Northbound Southbound Eastbound Westbound Total 

Existing Geometry 
AM Peak B – 14.6 B – 12.4 A – 4.9 B – 16.9 B – 11.9 
PM Peak C – 28.9 A – 8.7 A – 6.7 D – 39.4 C – 29.0 

Westbound Left Turn Lane Only 
AM Peak B – 13.5 B – 11.5 B – 16.1 A – 7.6 B – 12.6 
PM Peak C – 21.8 A – 8.3 B – 19.6 B – 13.3 B – 18.0 

  
 

Existing Year 2009

 VA VO % 
Lefts 

AM Peak 334 322 75% 

PM Peak 461 165 71% 
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28th Street Eastbound Approach 
 
The major issue for improving the eastbound approach to this intersection depends upon the 
reconstruction of the bridge located less than fifty feet west of the intersection.  The cross section of 
the new bridge should consider auxiliary turn lanes to improve the capacity of the intersection. 
 
The eastbound right turn lane volumes were analyzed with the right turn lane warrants in the MDOT 
Roadway Design Manual for an unsignalized intersection.  The right turn volumes peak in the AM 
with 160 right turning vehicles and 322 total eastbound vehicles.  Based on the criteria illustrated 
previously, the warrant is satisfied for the installation of an eastbound right turn lane. 
 
The following table compares the traffic signal analysis for two conditions, the existing geometry and 
an eastbound right turn lane.  In the AM and PM Peak hours, the eastbound delay is virtually 
unchanged and the westbound delay is improved.  The overall intersection delay is only slightly 
improved with the construction of the eastbound right turn lane. 

 
Table 5.6 – Eastbound Right Turn Lane Level-of-Service 

Level-of-Service – Delay (sec/veh) Signalized 
Intersection Northbound Southbound Eastbound Westbound Total 

Existing Geometry 
AM Peak B – 14.6 B – 12.4 A – 4.9 B – 16.9 B – 11.9 
PM Peak C – 28.9 A – 8.7 A – 6.7 D – 39.4 C – 29.0 

Eastbound Right Turn Lane Only 
AM Peak B – 11.0 A – 9.3 A – 5.1 A – 10.4 A – 8.7 
PM Peak C – 29.9 A – 9.4 A – 6.6 C – 29.0 C – 25.5 

 
 
The construction of an eastbound left turn lane was also considered at this intersection.  The 
Harrison County Zoning Department was consulted to obtain information about potential 
developments on north Klondyke Road.  An apartment complex has been considered in past years 
however the flood zones in this area may not be conducive to residential development.  The parcels 
in the northeast and northwest quadrants are both zoned commercial, with no immediate plans to be 
developed.  With no pending or potential development north of this intersection, a left turn lane may 
not be cost effective when considering the cost of the bridge widening to accommodate a left turn 
lane.  
 
Roundabout 
 
A roundabout was considered as an alternative to the typical signalized intersection improvements. 
The intersection could be constructed as an urban one lane roundabout with splitter islands at the 
approaches.  Typical roundabout intersections with similar geometry have the capacity to 
accommodate up to 20,000 vehicles per day. 
 
The major movements at this intersection are the westbound lefts and the northbound rights.  A 
roundabout could be constructed with a channelized northbound right that eliminates the yield 
condition for the right turns and gives the right of way to the major movement.  The westbound left 
will be required to travel through ¾ of the roundabout, potentially increasing the delay. 
 
The footprint of a potential roundabout can not be accommodated within the existing right-of-way 
and would require the realignment of either the canal to the west or Klondyke Road to the east.   
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5.6 Short Term Intersection Improvement Recommendation 
 
The short term intersection improvements that are recommended for this intersection are as follows: 
 

1. Realignment of the southbound approach, 
2. Installation of a traffic signal, and 
3. Construction of a northbound right turn lane. 

 
The realignment of the southbound approach within the right-of-way will provide additional clearance 
between the canal and the roadway for drainage purposes.  The conventional intersection layout 
with aligning approaches will improve the intersection capacity by allowing concurrent north and 
south movements across the intersection. 
 
The intersection will operate with improved levels-of-service and decreased delay if a traffic signal is 
installed to control the intersection.  The preferred timing for this intersection is to run the north-south 
approaches simultaneously and the east-west approaches simultaneously.  To achieve optimum 
performance, the construction of a northbound right turn lane will allow a right turn overlap with the 
westbound left turn movement.  A westbound left turn lane is not required. 
 
The signal phasing is the key to serving the most volume with the least delay.  Although a 
westbound left turn lane is not recommended, a protected/permitted left turn signal is recommended 
for the westbound movement.  This will allow the major movements (northbound right and 
westbound left), which combined make up more than fifty percent of the intersection volume, to 
operate simultaneously.  The right turn overlap will only operate effectively with the construction of a 
northbound right turn lane. 
 
The estimated peak hour traffic volumes were evaluated using the SYNCHRO computer models for 
the Year 2015 performance of the 28th Street/Klondyke Road intersection.  The Year 2015 traffic 
volumes are shown to operate with acceptable levels-of-service for the AM and PM Peak hours.  
Figure 5.3 illustrates the results of the analyses. 
 

Figure 5.3 – Short Term Improvements Level-of-Service 

 
 
The short term recommended improvements for 28th Street and Klondyke Road are illustrated in 
Figure 5.4. 
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A preliminary construction cost estimate has been prepared based on the short term recommended 
improvements.  A summary of the cost is provided in Table 5.7. 
 

Table 5.7 – Short Term Improvements Cost Estimate 

Item Description Cost 
Clearing and grubbing $5,000.00  

Removal Items $7,500.00  

Mobilization $40,000.00  

Maintenance of Traffic $20,000.00  

Earthwork $14,000.00  

Crushed Limestone $15,000.00  

Asphalt Paving $35,500.00  

Curb and gutter $15,500.00  

Drainage Improvements $92,000.00  

Signing and striping $10,000.00  

Traffic Signal $200,000.00  

Erosion Control $5,000.00  

Subtotal $459,500.00  

Contingency – 10% $45,950.00  

TOTAL $505,450.00  

 
 
5.7 Long Term Intersection Improvement Recommendation 
 
The long term intersection improvements that are recommended for this intersection are the 
widening of the west approach to accommodate an eastbound right turn lane.  This widening must 
coincide with the bridge widening project that is proposed at this location.  The addition of the 
eastbound right turn lane, combined with the construction of the northbound right turn lane, the 
realignment of the north approach and the signal system described in the short term improvements 
will greatly improve the flow of traffic through this intersection. 
 
The estimated peak hour traffic volumes were evaluated using the SYNCHRO computer models for 
the Year 2015 performance of the 28th Street/Klondyke Road intersection.  The Year 2015 traffic 
volumes are shown continue to operate with acceptable levels-of-service for the AM and PM Peak 
hours with the addition of the eastbound right turn lane.  Figure 5.5 illustrates the results of the 
analyses. 
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Figure 5.5 – Long Term Improvements Level-of-Service 

 
 
The long term recommended improvements for 28th Street and Klondyke Road are illustrated in 
Figure 5.6. 
 
A preliminary construction cost estimate has been prepared based on the long term recommended 
improvements.  A summary of the cost is provided in Table 5.8. 
 

Table 5.8 – Long Term Improvements Cost Estimate 

Item Description Cost 
Clearing and grubbing $5,000.00  

Removal Items $75,000.00  

Mobilization $50,000.00  

Maintenance of Traffic $30,000.00  

Earthwork $6,500.00  

Crushed Limestone $6,500.00  

Asphalt Paving $17,000.00  

Drainage Improvements $25,000.00  

Signing and striping $3,000.00  

Traffic Signal $375,000.00  

Erosion Control $10,000.00  

Subtotal $603,000.00  

Contingency – 10% $60,300.00  

TOTAL $663,300.00  
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Section 5 Appendix 
 
 
 

• Year 2009 Traffic Count Data 
 
• Year 2009 HCS2000 Analysis 

 
• Traffic Signal Warrant Analysis 

 
• Traffic Volume Projections 

 
• Year 2015 SYNCHRO Analysis for Potential Improvements 

 
• Year 2015 SYNCHRO Analysis for Short Term Recommended Improvements 

(with signal timing data) 
 
• Year 2015 SYNCHRO Analysis for Long Term Recommended Improvements 

(with signal timing data) 





28
th

 S
tr

ee
t /

 K
lo

nd
yk

e 
R

oa
d

S
ea

so
na

l A
dj

us
tm

en
t F

ac
to

r
1

A
nn

ua
l G

ro
w

th
 F

ac
to

r
2%

B
as

e 
Y

ea
r

20
09

S
ho

rt 
Te

rm
 H

or
iz

on
 Y

ea
r

20
10

Lo
ng

 T
er

m
 H

or
iz

on
 Y

ea
r

20
15

S
ta

rt
Ti

m
e

Le
ft

Th
ru

R
ig

ht
Le

ft
Th

ru
R

ig
ht

Le
ft

Th
ru

R
ig

ht
Le

ft
Th

ru
R

ig
ht

To
ta

l

A
M

 P
ea

k 
H

ou
r

20
09

 E
xi

st
in

g 
Tr

af
fic

55
1

29
1

2
1

0
0

16
2

16
0

25
6

78
0

1,
00

6
20

10
 S

ho
rt 

Te
rm

 H
or

iz
on

 T
ra

ffi
c

56
1

29
7

2
1

0
0

16
5

16
3

26
1

80
0

1,
02

6
20

15
 L

on
g 

Te
rm

 H
or

iz
on

 T
ra

ffi
c

62
1

32
8

2
1

0
0

18
2

18
0

28
8

88
0

1,
13

2

M
id

-D
ay

 P
ea

k 
H

ou
r

20
09

 E
xi

st
in

g 
Tr

af
fic

61
1

25
1

1
1

4
4

82
64

20
9

80
1

75
9

20
10

 S
ho

rt 
Te

rm
 H

or
iz

on
 T

ra
ffi

c
62

1
25

6
1

1
4

4
84

65
21

3
82

1
77

4
20

15
 L

on
g 

Te
rm

 H
or

iz
on

 T
ra

ffi
c

69
1

28
3

1
1

5
5

92
72

23
5

90
1

85
5

PM
 P

ea
k 

H
ou

r
20

09
 E

xi
st

in
g 

Tr
af

fic
15

5
1

35
1

4
4

0
2

94
69

32
6

13
2

3
1,

14
1

20
10

 S
ho

rt 
Te

rm
 H

or
iz

on
 T

ra
ffi

c
15

8
1

35
8

4
4

0
2

96
70

33
3

13
5

3
1,

16
4

20
15

 L
on

g 
Te

rm
 H

or
iz

on
 T

ra
ffi

c
17

5
1

39
5

5
5

0
2

10
6

78
36

7
14

9
3

1,
28

6

N
or

th
bo

un
d

S
ou

th
bo

un
d

E
as

tb
ou

nd
W

es
tb

ou
nd



HCM Signalized Intersection Capacity Analysis Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009

No Build, Traffic Signal (2-phase, permitted only) Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.91 1.00
Flt Protected 1.00 0.97 0.98 0.98
Satd. Flow (prot) 1784 1793 1668 1854
Flt Permitted 0.99 0.70 0.89 0.79
Satd. Flow (perm) 1774 1293 1504 1509

Volume (vph) 2 106 78 367 149 3 175 1 395 5 5 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 3 136 100 395 160 3 199 1 449 12 12 0
RTOR Reduction (vph) 0 54 0 0 1 0 0 206 0 0 0 0
Lane Group Flow (vph) 0 185 0 0 557 0 0 443 0 0 24 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 17.0 17.0 12.3 12.3
Effective Green, g (s) 18.0 18.0 13.3 13.3
Actuated g/C Ratio 0.46 0.46 0.34 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 813 592 509 511
v/s Ratio Prot
v/s Ratio Perm 0.10 c0.43 c0.29 0.02
v/c Ratio 0.23 0.94 0.87 0.05
Uniform Delay, d1 6.4 10.1 12.2 8.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 23.4 15.0 0.0
Delay (s) 6.6 33.6 27.2 8.8
Level of Service A C C A
Approach Delay (s) 6.6 33.6 27.2 8.8
Approach LOS A C C A

Intersection Summary

HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 39.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak
4: 28th St & Klondyke Rd 5/28/2009

NB Right Lane, Traffic Signal (2-phase split) Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.85 1.00
Flt Protected 1.00 0.96 0.95 1.00 0.97
Satd. Flow (prot) 1764 1790 1793 1583 1834
Flt Permitted 1.00 0.32 0.72 1.00 0.79
Satd. Flow (perm) 1764 602 1363 1583 1500

Volume (vph) 0 182 180 288 88 0 62 1 328 2 1 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 0 233 231 310 95 0 70 1 373 5 2 0
RTOR Reduction (vph) 0 84 0 0 0 0 0 0 231 0 0 0
Lane Group Flow (vph) 0 380 0 0 405 0 0 71 142 0 7 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm pm+pt Perm pt+ov Perm
Protected Phases 8 7 4 2 2 7 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 17.6 26.8 6.1 15.3 6.1
Effective Green, g (s) 18.6 27.8 7.1 16.3 7.1
Actuated g/C Ratio 0.43 0.65 0.17 0.38 0.17
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 765 534 226 601 248
v/s Ratio Prot 0.22 c0.09 0.09
v/s Ratio Perm c0.40 c0.05 0.00
v/c Ratio 0.50 0.76 0.31 0.24 0.03
Uniform Delay, d1 8.8 5.2 15.8 9.1 15.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 6.1 0.8 0.2 0.0
Delay (s) 9.3 11.3 16.6 9.3 15.1
Level of Service A B B A B
Approach Delay (s) 9.3 11.3 10.4 15.1
Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 42.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009

NB Right Lane, Traffic Signal (2-phase split) Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00
Flt Protected 1.00 0.97 0.95 1.00 0.98
Satd. Flow (prot) 1784 1793 1792 1583 1854
Flt Permitted 0.99 0.54 0.71 1.00 0.83
Satd. Flow (perm) 1773 996 1335 1583 1586

Volume (vph) 2 106 78 367 149 3 175 1 395 5 5 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 3 136 100 395 160 3 199 1 449 12 12 0
RTOR Reduction (vph) 0 54 0 0 0 0 0 0 231 0 0 0
Lane Group Flow (vph) 0 185 0 0 558 0 0 200 218 0 24 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm pm+pt Perm pt+ov Perm
Protected Phases 8 7 4 2 2 7 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 16.5 28.5 11.0 23.0 11.0
Effective Green, g (s) 17.5 29.5 12.0 24.0 12.0
Actuated g/C Ratio 0.35 0.60 0.24 0.48 0.24
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 627 722 324 768 384
v/s Ratio Prot c0.12 0.14
v/s Ratio Perm 0.10 c0.34 c0.15 0.02
v/c Ratio 0.29 0.77 0.62 0.28 0.06
Uniform Delay, d1 11.5 7.5 16.7 7.6 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 5.1 3.5 0.2 0.1
Delay (s) 11.8 12.6 20.2 7.8 14.5
Level of Service B B C A B
Approach Delay (s) 11.8 12.6 11.6 14.5
Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak
4: 28th St & Klondyke Rd 5/28/2009

Left Turn Lane, Traffic Signal (2-phase) Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.89 1.00
Flt Protected 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1764 1770 1845 1641 1834
Flt Permitted 1.00 0.26 1.00 0.94 0.64
Satd. Flow (perm) 1764 487 1845 1559 1217

Volume (vph) 0 182 180 288 88 0 62 1 328 2 1 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 0 233 231 310 95 0 70 1 373 5 2 0
RTOR Reduction (vph) 0 89 0 0 0 0 0 290 0 0 0 0
Lane Group Flow (vph) 0 375 0 310 95 0 0 154 0 0 7 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm pm+pt Perm Perm
Protected Phases 8 7 4 2 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 10.3 20.3 20.3 7.4 7.4
Effective Green, g (s) 11.3 21.3 21.3 8.4 8.4
Actuated g/C Ratio 0.30 0.56 0.56 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 529 479 1042 347 271
v/s Ratio Prot 0.21 c0.10 0.05
v/s Ratio Perm c0.26 c0.10 0.01
v/c Ratio 0.71 0.65 0.09 0.44 0.03
Uniform Delay, d1 11.7 5.8 3.8 12.6 11.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 3.0 0.0 0.9 0.0
Delay (s) 16.1 8.8 3.8 13.5 11.5
Level of Service B A A B B
Approach Delay (s) 16.1 7.6 13.5 11.5
Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 37.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009

Left Turn Lane, Traffic Signal (2-phase) Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.91 1.00
Flt Protected 1.00 0.95 1.00 0.98 0.98
Satd. Flow (prot) 1784 1770 1841 1668 1854
Flt Permitted 0.99 0.40 1.00 0.89 0.81
Satd. Flow (perm) 1773 738 1841 1504 1530

Volume (vph) 2 106 78 367 149 3 175 1 395 5 5 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 3 136 100 395 160 3 199 1 449 12 12 0
RTOR Reduction (vph) 0 64 0 0 2 0 0 209 0 0 0 0
Lane Group Flow (vph) 0 175 0 395 161 0 0 440 0 0 24 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm pm+pt Perm Perm
Protected Phases 8 7 4 2 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 5.1 16.1 16.1 12.7 12.7
Effective Green, g (s) 6.1 17.1 17.1 13.7 13.7
Actuated g/C Ratio 0.16 0.44 0.44 0.35 0.35
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 279 511 811 531 540
v/s Ratio Prot c0.14 0.09
v/s Ratio Perm 0.10 c0.20 c0.29 0.02
v/c Ratio 0.63 0.77 0.20 0.83 0.04
Uniform Delay, d1 15.3 8.8 6.7 11.5 8.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 7.2 0.1 10.3 0.0
Delay (s) 19.6 16.0 6.8 21.8 8.3
Level of Service B B A C A
Approach Delay (s) 19.6 13.3 21.8 8.3
Approach LOS B B C A

Intersection Summary

HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 38.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak
4: 28th St & Klondyke Rd 5/28/2009

EB Right Turn Lane, Traffic Signal (2-phase) Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.89 1.00
Flt Protected 1.00 1.00 0.96 0.99 0.97
Satd. Flow (prot) 1900 1599 1790 1641 1834
Flt Permitted 1.00 1.00 0.63 0.95 0.78
Satd. Flow (perm) 1900 1599 1177 1564 1487

Volume (vph) 0 182 180 288 88 0 62 1 328 2 1 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 0 233 231 310 95 0 70 1 373 5 2 0
RTOR Reduction (vph) 0 0 116 0 0 0 0 270 0 0 0 0
Lane Group Flow (vph) 0 233 115 0 405 0 0 174 0 0 7 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 6
Actuated Green, G (s) 16.6 16.6 16.6 8.8 8.8
Effective Green, g (s) 17.6 17.6 17.6 9.8 9.8
Actuated g/C Ratio 0.50 0.50 0.50 0.28 0.28
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 945 795 585 433 412
v/s Ratio Prot 0.12
v/s Ratio Perm 0.07 c0.34 c0.11 0.00
v/c Ratio 0.25 0.14 0.69 0.40 0.02
Uniform Delay, d1 5.1 4.8 6.8 10.4 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 3.5 0.6 0.0
Delay (s) 5.2 4.9 10.4 11.0 9.3
Level of Service A A B B A
Approach Delay (s) 5.1 10.4 11.0 9.3
Approach LOS A B B A

Intersection Summary

HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 35.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009

EB Right Turn Lane, Traffic Signal (2-phase) Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.91 1.00
Flt Protected 1.00 1.00 0.97 0.98 0.98
Satd. Flow (prot) 1898 1599 1793 1668 1854
Flt Permitted 0.99 1.00 0.70 0.89 0.81
Satd. Flow (perm) 1880 1599 1307 1504 1532

Volume (vph) 2 106 78 367 149 3 175 1 395 5 5 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 3 136 100 395 160 3 199 1 449 12 12 0
RTOR Reduction (vph) 0 0 53 0 1 0 0 182 0 0 0 0
Lane Group Flow (vph) 0 139 47 0 557 0 0 467 0 0 24 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 6
Actuated Green, G (s) 19.3 19.3 19.3 14.2 14.2
Effective Green, g (s) 20.3 20.3 20.3 15.2 15.2
Actuated g/C Ratio 0.47 0.47 0.47 0.35 0.35
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 877 746 610 526 535
v/s Ratio Prot
v/s Ratio Perm 0.07 0.03 c0.43 c0.31 0.02
v/c Ratio 0.16 0.06 0.91 0.89 0.04
Uniform Delay, d1 6.7 6.4 10.8 13.4 9.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 18.2 16.6 0.0
Delay (s) 6.8 6.4 29.0 29.9 9.4
Level of Service A A C C A
Approach Delay (s) 6.6 29.0 29.9 9.4
Approach LOS A C C A

Intersection Summary

HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 43.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak
4: 28th St & Klondyke Rd 5/28/2009

Short Term Recommendations Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.85 1.00
Flt Protected 1.00 0.96 0.95 1.00 0.97
Satd. Flow (prot) 1764 1790 1793 1583 1834
Flt Permitted 1.00 0.32 0.72 1.00 0.79
Satd. Flow (perm) 1764 602 1363 1583 1500

Volume (vph) 0 182 180 288 88 0 62 1 328 2 1 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 0 233 231 310 95 0 70 1 373 5 2 0
RTOR Reduction (vph) 0 84 0 0 0 0 0 0 231 0 0 0
Lane Group Flow (vph) 0 380 0 0 405 0 0 71 142 0 7 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm pm+pt Perm pt+ov Perm
Protected Phases 8 7 4 2 2 7 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 17.6 26.8 6.1 15.3 6.1
Effective Green, g (s) 18.6 27.8 7.1 16.3 7.1
Actuated g/C Ratio 0.43 0.65 0.17 0.38 0.17
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 765 534 226 601 248
v/s Ratio Prot 0.22 c0.09 0.09
v/s Ratio Perm c0.40 c0.05 0.00
v/c Ratio 0.50 0.76 0.31 0.24 0.03
Uniform Delay, d1 8.8 5.2 15.8 9.1 15.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 6.1 0.8 0.2 0.0
Delay (s) 9.3 11.3 16.6 9.3 15.1
Level of Service A B B A B
Approach Delay (s) 9.3 11.3 10.4 15.1
Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 42.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Timing Report, Sorted By Phase Year 2015 AM Peak
4: 28th St & Klondyke Rd 5/28/2009

Short Term Recommendations Synchro 6 Report
Neel-Schaffer, Inc. Page 2

Phase Number 2 4 6 7 8

Movement NBTL WBTL SBTL WBL EBTL
Lead/Lag Lead Lag
Lead-Lag Optimize Yes Yes
Recall Mode None None None None None
Maximum Split (s) 11 39 11 9 30
Maximum Split (%) 22.0% 78.0% 22.0% 18.0% 60.0%
Minimum Split (s) 8 10 8 9 10
Yellow Time (s) 4 4 4 4 4
All-Red Time (s) 1 1 1 1 1
Minimum Initial (s) 2 4 2 4 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry Yes Yes Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes
Start Time (s) 0 11 0 11 20
End Time (s) 11 0 11 20 0
Yield/Force Off (s) 6 45 6 15 45
Yield/Force Off 170(s) 6 45 6 15 45
Local Start Time (s) 0 11 0 11 20
Local Yield (s) 6 45 6 15 45
Local Yield 170(s) 6 45 6 15 45

Intersection Summary

Cycle Length 50
Control Type Actuated-Uncoordinated
Natural Cycle 50

Splits and Phases:     4: 28th St & Klondyke Rd



HCM Signalized Intersection Capacity Analysis Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009

Short Term Recommendations Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00
Flt Protected 1.00 0.97 0.95 1.00 0.98
Satd. Flow (prot) 1784 1793 1792 1583 1854
Flt Permitted 0.99 0.54 0.71 1.00 0.83
Satd. Flow (perm) 1773 996 1335 1583 1586

Volume (vph) 2 106 78 367 149 3 175 1 395 5 5 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 3 136 100 395 160 3 199 1 449 12 12 0
RTOR Reduction (vph) 0 54 0 0 0 0 0 0 231 0 0 0
Lane Group Flow (vph) 0 185 0 0 558 0 0 200 218 0 24 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm pm+pt Perm pt+ov Perm
Protected Phases 8 7 4 2 2 7 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 16.5 28.5 11.0 23.0 11.0
Effective Green, g (s) 17.5 29.5 12.0 24.0 12.0
Actuated g/C Ratio 0.35 0.60 0.24 0.48 0.24
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 627 722 324 768 384
v/s Ratio Prot c0.12 0.14
v/s Ratio Perm 0.10 c0.34 c0.15 0.02
v/c Ratio 0.29 0.77 0.62 0.28 0.06
Uniform Delay, d1 11.5 7.5 16.7 7.6 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 5.1 3.5 0.2 0.1
Delay (s) 11.8 12.6 20.2 7.8 14.5
Level of Service B B C A B
Approach Delay (s) 11.8 12.6 11.6 14.5
Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timing Report, Sorted By Phase Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009

Short Term Recommendations Synchro 6 Report
Neel-Schaffer, Inc. Page 2

Phase Number 2 4 6 7 8

Movement NBTL WBTL SBTL WBL EBTL
Lead/Lag Lead Lag
Lead-Lag Optimize Yes Yes
Recall Mode None None None None None
Maximum Split (s) 18 42 18 9 33
Maximum Split (%) 30.0% 70.0% 30.0% 15.0% 55.0%
Minimum Split (s) 8 10 8 9 10
Yellow Time (s) 4 4 4 4 4
All-Red Time (s) 1 1 1 1 1
Minimum Initial (s) 2 4 2 4 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry Yes Yes Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes
Start Time (s) 0 18 0 18 27
End Time (s) 18 0 18 27 0
Yield/Force Off (s) 13 55 13 22 55
Yield/Force Off 170(s) 13 55 13 22 55
Local Start Time (s) 0 18 0 18 27
Local Yield (s) 13 55 13 22 55
Local Yield 170(s) 13 55 13 22 55

Intersection Summary

Cycle Length 60
Control Type Actuated-Uncoordinated
Natural Cycle 60

Splits and Phases:     4: 28th St & Klondyke Rd



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak
4: 28th St & Klondyke Rd 5/28/2009

Long Term Recommendations Synchro 6 Report
Neel-Schaffer, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.96 0.95 1.00 0.97
Satd. Flow (prot) 1900 1599 1790 1793 1583 1834
Flt Permitted 1.00 1.00 0.48 0.72 1.00 0.79
Satd. Flow (perm) 1900 1599 888 1363 1583 1506

Volume (vph) 0 182 180 288 88 0 62 1 328 2 1 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 0 233 231 310 95 0 70 1 373 5 2 0
RTOR Reduction (vph) 0 0 151 0 0 0 0 0 214 0 0 0
Lane Group Flow (vph) 0 233 80 0 405 0 0 71 159 0 7 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm Perm pm+pt Perm pt+ov Perm
Protected Phases 8 7 4 2 2 7 6
Permitted Phases 8 8 4 2 6
Actuated Green, G (s) 11.3 11.3 19.3 6.1 14.1 6.1
Effective Green, g (s) 12.3 12.3 20.3 7.1 15.1 7.1
Actuated g/C Ratio 0.35 0.35 0.57 0.20 0.43 0.20
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 660 556 611 273 675 302
v/s Ratio Prot 0.12 c0.07 c0.10
v/s Ratio Perm 0.05 c0.31 0.05 0.00
v/c Ratio 0.35 0.14 0.66 0.26 0.24 0.02
Uniform Delay, d1 8.6 7.9 5.2 11.9 6.5 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 2.7 0.5 0.2 0.0
Delay (s) 8.9 8.1 7.9 12.4 6.7 11.4
Level of Service A A A B A B
Approach Delay (s) 8.5 7.9 7.6 11.4
Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 35.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Report, Sorted By Phase Year 2015 AM Peak
4: 28th St & Klondyke Rd 5/28/2009

Long Term Recommendations Synchro 6 Report
Neel-Schaffer, Inc. Page 2

Phase Number 2 4 6 7 8

Movement NBTL WBTL SBTL WBL EBTL
Lead/Lag Lead Lag
Lead-Lag Optimize Yes Yes
Recall Mode None None None None None
Maximum Split (s) 11 29 11 9 20
Maximum Split (%) 27.5% 72.5% 27.5% 22.5% 50.0%
Minimum Split (s) 8 10 8 9 10
Yellow Time (s) 4 4 4 4 4
All-Red Time (s) 1 1 1 1 1
Minimum Initial (s) 2 4 2 4 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry Yes Yes Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes
Start Time (s) 0 11 0 11 20
End Time (s) 11 0 11 20 0
Yield/Force Off (s) 6 35 6 15 35
Yield/Force Off 170(s) 6 35 6 15 35
Local Start Time (s) 0 11 0 11 20
Local Yield (s) 6 35 6 15 35
Local Yield 170(s) 6 35 6 15 35

Intersection Summary

Cycle Length 40
Control Type Actuated-Uncoordinated
Natural Cycle 40

Splits and Phases:     4: 28th St & Klondyke Rd



HCM Signalized Intersection Capacity Analysis Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.97 0.95 1.00 0.98
Satd. Flow (prot) 1898 1599 1793 1792 1583 1854
Flt Permitted 0.99 1.00 0.57 0.71 1.00 0.84
Satd. Flow (perm) 1877 1599 1051 1335 1583 1592

Volume (vph) 2 106 78 367 149 3 175 1 395 5 5 0
Peak-hour factor, PHF 0.78 0.78 0.78 0.93 0.93 0.93 0.88 0.88 0.88 0.40 0.40 0.40
Adj. Flow (vph) 3 136 100 395 160 3 199 1 449 12 12 0
RTOR Reduction (vph) 0 0 66 0 0 0 0 0 225 0 0 0
Lane Group Flow (vph) 0 139 34 0 558 0 0 200 224 0 24 0
Heavy Vehicles (%) 0% 0% 1% 2% 3% 0% 1% 0% 2% 0% 0% 0%

Turn Type Perm Perm pm+pt Perm pt+ov Perm
Protected Phases 8 7 4 2 2 7 6
Permitted Phases 8 8 4 2 6
Actuated Green, G (s) 15.4 15.4 27.3 11.3 23.2 11.3
Effective Green, g (s) 16.4 16.4 28.3 12.3 24.2 12.3
Actuated g/C Ratio 0.34 0.34 0.58 0.25 0.50 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 633 540 733 338 788 403
v/s Ratio Prot c0.12 0.14
v/s Ratio Perm 0.07 0.02 c0.32 c0.15 0.02
v/c Ratio 0.22 0.06 0.76 0.59 0.28 0.06
Uniform Delay, d1 11.5 10.9 7.6 15.9 7.1 13.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 4.7 2.8 0.2 0.1
Delay (s) 11.7 10.9 12.3 18.7 7.3 13.8
Level of Service B B B B A B
Approach Delay (s) 11.4 12.3 10.8 13.8
Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 48.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Timing Report, Sorted By Phase Year 2015 PM Peak
4: 28th St & Klondyke Rd 5/28/2009
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Phase Number 2 4 6 7 8

Movement NBTL WBTL SBTL WBL EBTL
Lead/Lag Lead Lag
Lead-Lag Optimize Yes Yes
Recall Mode None None None None None
Maximum Split (s) 19 41 19 9 32
Maximum Split (%) 31.7% 68.3% 31.7% 15.0% 53.3%
Minimum Split (s) 8 10 8 9 10
Yellow Time (s) 4 4 4 4 4
All-Red Time (s) 1 1 1 1 1
Minimum Initial (s) 2 4 2 4 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry Yes Yes Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes
Start Time (s) 0 19 0 19 28
End Time (s) 19 0 19 28 0
Yield/Force Off (s) 14 55 14 23 55
Yield/Force Off 170(s) 14 55 14 23 55
Local Start Time (s) 0 19 0 19 28
Local Yield (s) 14 55 14 23 55
Local Yield 170(s) 14 55 14 23 55

Intersection Summary

Cycle Length 60
Control Type Actuated-Uncoordinated
Natural Cycle 60

Splits and Phases:     4: 28th St & Klondyke Rd


