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MAITLAND AREA TRANSPORTATION STUDY
ANALYSISOF ALTERNATIVESDATED APRIL 7, 2004

EXECUTIVE SUMMARY
May 4, 2004

On April 7, 2004 Kimley-Horn presented the findings from the Maitland Area
Transportation Study (MATS) to the Florida DOT and the City of Maitland.
Preliminary recommendations to alleviate existing and future traffic congestion
were presented (i.e. Alternative 1). During the meeting an additional alternative
to the preliminary recommendations was discussed. This executive summary
describes the second alternative and the resulting impact to the traffic operations
and also serves as an update to Technical Memorandum #3 “ Future Conditions.”
In summary, the second alternative developed on April 7, 2004 demonstrates an
improved efficiency compared to existing conditions.

The analysis was completed using existing traffic volumes for the AM and PM
peak hours. Traffic volumes associated with potential future development were
not factored into the analysis, as the objective of this analysis was to determine
the relative change in operating conditions as compared to existing conditions.
The focus of the study areais centered on the intersection of US 17/92 & Horatio
Avenue.

A critical movement analysis was completed for the intersection of US 17/92 &
Horatio Avenue. The alternative geometry (Alternative 2) for the intersection
consists of modifying the southbound laneage to two dedicated southbound left-
turn lanes and two southbound through lanes (including a shared through/right-
turn lane). The northbound geometry would be modified to three northbound
through lanes (including a shared through/right-turn lane). The northbound |eft-
turn lane would be removed due to the modification of access on the west leg of
the intersection. The west leg of the intersection would be modified to aright-
in/right-out approach. The westbound |aneage would remain the same; however
the dual westbound left-turn lanes would be extended. The traffic signal would
operate as a three phase operation with alead southbound left-turn phase.
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Worksheets describing the anticipated diversion of traffic to Swoope Avenue are
provided in the Appendix.

The AM Peak Hour critical movement analysis for Alternative 2 is provided in
Figure 1 and the PM Peak Hour analysisis provided in Figure 2. The critical
movement analysis for Alternative 2 demonstrated a reduction of critical
movements for both the AM and PM peak hours at the US 17/92 & Horatio
Avenue intersection. The PM peak hour demonstrated a 5% reduction and the
AM peak hour demonstrated a 12% reduction compared to current conditions.

In addition to the proposed geometries at the critical US 17/92 & Horatio Avenue
intersection, other modifications along the US 17/92 corridor and the Horatio
Avenue corridor are proposed. The proposed modifications along the corridor are
provided in Figure 3. To accommodate the shift in traffic to the planned Maitland
Boulevard off-ramp to US 17/92, it was assumed that the eastbound ramp
approach will contain dual eastbound right-turn lanes. The dual right-turn lanes
will facilitate traffic onto southbound US 17/92 and into the left-turn lanes at US
17/92 & Horatio Avenue. The dual right-turn lanes will require signalization of
the off-ramp at US 17/92 at Mayo Avenue.

The distance between Horatio Avenue and Packwood Avenue is approximately
650 feet. Due to their close proximity, the two intersections were analyzed as
coordinated traffic signals using Synchro 5.0 to identify the resulting levels of
service. The use of Synchro aso allowed for the evaluation of the northbound
right turn under stop conditions at the intersection of Swoope Avenue at Horatio
Avenue. Traffic volumes associated with existing conditions and proposed
modifications are provided in Figure 4 for the AM peak hour and in Figure 5 for
the PM peak hour. Based on the Synchro analysis, Alternative 2 will provide AM
peak hour levels of service (LOS) D and C at the intersections of US 17/92 at
Horatio Avenue and US 17/92 at Packwood Avenue, respectively. This represents
an improvement over the existing LOS at these intersections. During the PM peak
hour, Alternative 2 will provide LOS E at the Horatio Avenue intersection
(compared to an existing LOS F) and LOS C at the Packwood Avenue
intersection (compared to an existing LOS B). Based on areview of the operating
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conditions at the intersection of Swoope Avenue at Horatio Avenue, the assumed
number of northbound US 17/92 right turn vehicles routed to Swoope Avenue
appears reasonable. Copies of the Synchro output are provided in the Appendix.
Overall, Alternative 2 provides improved operating conditions compared to the
existing conditions.

A third alternative was considered in an effort to encourage more use of
Packwood Avenue and Swoope Avenue for the northbound right turn from US
17/92 to Horatio Avenue. This alternative included a dedicated right-turn lane on
US 17/92 at Packwood Avenue. To accommodate this right-turn lane within the
existing right-of-way one existing southbound through lane at the Packwood
Avenue intersection would need to be removed. However, the Synchro analysis
demonstrated that the removal of the southbound lane would degrade overall
traffic operations (resulting in LOS F conditions at Packwood Avenue during the
AM peak hour) more than the benefit resulting from a dedicated northbound right-
turn lane. Therefore, it is suggested to maintain the existing intersection geometry
at the US 17/92 & Packwood Avenue intersection. If and when the South
Swoope Avenue Extension to Ventris Avenue occurs, then the necessity of a
dedicated northbound right turn lane (at Ventris Avenue) can be reeval uated.

In summary, the Alternative 2 modifications to the intersection geometry
(illustrated in Figure 3) and the associated three-phase signal operation
demonstrate an overall improved efficiency compared to existing traffic
operations.
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Figure 1

Existing AM Peak Hour Analysis
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Figure 2

Existing PM Peak Hour Analysis
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US 17/92 Traffic Volume Diversions
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Summary of Synchro Analysis

Horatio Avenue & US 17/92

AM Peak Hour
EBL | EBT | EBR | EB |WBL|WBT|WBR| WB | NBL|NBT|NBR| NB | SBL | sBT | sBr| sp |mtersection) Intersection
LOS Delay (sec)
Existing Volumes | 40 | 440 | 10 580 | 640 | 130 30 | 870 | 310 150 | 1800| 30
Existing LOS E | E E| E| D D| F| F|D]| F| F|F F F 1085
Alt 2 Volumes 0] 0| 10 810 | 320 | 65 0 | 890 | 250 590 | 1800| 30
Alt2 LOS A|A| E|D E C C| E| C C D 384
Alt3 Volumes 0] 0| 10 810 | 130 | 30 0 [890] 0 590 | 1800| 30
Alt3L0S A|A| E|D E C C|E]|C @ D 378
PM Peak Hour
EBL | EBT | EBR | EB |WBL|WBT|WBR| WB | NBL | NBT|NBR| NB | SBL | sBT | sBR | sp |ntersection | Intersection
LOS Delay (sec)
Existing Volumes | 60 | 800 | 20 130 | 360 | 140 70 | 1560 760 320 | 1050| 40
Existing LOS F | F F| F| E F| F| F|E| F| F| C F F 118.7
Alt 2 Volumes 0 | 0| 20 480 | 180 | 70 0 |1590] 730 1120|1050 40
Alt2LOS A| A| F|F F F F| F| A E E 775
Alt 3 Volumes 0 | 0| 20 480 | 70 | 30 0 |159] 0 1120|1050 40
Alt3LOS A|A| E|E E D D| E| A C D 07
Packwood Avenue & US 17/92
AM Peak Hour
EBL | EBT | EBR | EB |WBL|WBT|WBR| WB | NBL | NBT|NBR| NB | SBL | sBT | sBR | sp |ntersection | Intersection
LOS Delay (sec)
Existing Volumes | 40 | 30 | 230 80 | 50 | 10 100 | 1270| 30 20 | 2680 40
Existing LOS E| D D F F| F| A B| F| C c D 354
Alt 2 Volumes 60 | 30 | 230 0| 0| 10 180 | 1130| 90 20 |2760| 90
Alt2LOS E| D D A A | F | A B| F| C T C 26.7
Alt 3 Volumes 60 | 30 | 230 0| 0| 10 180 | 860 | 340 20 |2760| 90
Alt3LOS E | F F A A|F|A|A|C]|E]|F F F 95.8
PM Peak Hour
EBL | EBT | EBR | EB |WBL|WBT|WBR| WB | NBL|NBT|NBR| NB | SBL | sBT | sBR| sp |mtersection) Intersection
LOS Delay (sec)
Existing Volumes | 70 | 80 | 70 70 | 50 | 30 T10 | 2320 160 70 | 1540| 40
Existing LOS E| E E E E| E | B B | F | A A B 175
Alt 2 Volumes 100 | 80 | 70 30 | 40 | 30 150 | 2250] 190 20 | 1580] 50
Alt2 LOS E| E E E E| E | B B | E | B B B 18.8
Alt 3 Volumes 100 | 80 | 70 30 | 40 | 30 150 | 1520 920 20 | 1580] 50
Alt3LOS E| E E E E| E| A B| E| C @ C 203
Swoope Avenue & Horatio Avenue
AM Peak Hour
EB | WB | NB | SB
Existing Volumes | 830 | 130 | 30 0
Existing LOS B A
Alt 2 Volumes 770 90 0
Alt2 LOS B
Alt 3 Volumes 520 340 0
Alt3L0S C
PM Peak Hour
EB | WB | NB | SB
Existing Volumes |1870| 50 | 170 | 0
Existing LOS F A
Alt 2 Volumes 1840 200 0
Alt2LOS F
Alt 3 Volumes 1110 930 0
Alt3LOS F




Existing AM Peak Hour Analysis

6: Horatio Ave. & US 17-92 5/27/2004
A ey ¢ ANt 2 M4

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

Lane Configurations b T N Ts LI ul LI &3S

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 4.0 4.0 4.0 4.0 4.0 4.0

Leading Detector (ft) 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Turning Speed (mph) 15 9 15 9 15 9 15 9

Lane Util. Factor 100 100 1.00 097 100 100 100 095 1.00 1.00 091 091

Frt 0.997 0.975 0.850 0.998

FIt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1857 0 3433 1816 0 1770 3539 1583 1770 5075 0

FIt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1770 1857 0 3433 1816 0 1770 3539 1583 1770 5075 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 9 205 1

Headway Factor 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00 1.00

Link Speed (mph) 30 30 30 30

Link Distance (ft) 678 582 685 571

Travel Time (s) 15.4 13.2 15.6 13.0

Volume (vph) 40 440 10 680 640 130 80 870 310 150 1800 30

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 43 478 11 739 696 141 87 946 337 163 1957 33

Lane Group Flow (vph) 43 489 0 739 837 0 87 946 337 163 1990 0

Turn Type Prot Prot Prot Perm  Prot

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 6

Detector Phases 3 8 7 4 1 6 6 5 2

Minimum Initial (s) 7.0 9.0 9.0 9.0 8.0 19.0 19.0 7.0 19.0

Minimum Split (s) 12.0 32.0 140 32.0 13.0 340 34.0 120 34.0

Total Split (s) 15.0 35.0 0.0 70.0 090.0 0.0 150 430 43.0 220 50.0 0.0

Total Split (%) 9% 21% 0% 41% 53% 0% 9% 25% 25% 13% 29% 0%

Maximum Green (S) 10.0 30.0 65.0 85.0 10.0 380 380 170 450

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 10 10 10 1.0

Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None Coord Coord None Coord

Walk Time (s) 5.0 5.0 7.0 7.0 7.0

Flash Dont Walk (s) 22.0 22.0 220 220 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 99 474 41.0 80.9 109 478 478 177 54.8

Actuated g/C Ratio 0.06 0.28 0.24 0.48 0.06 0.28 0.28 0.10 0.32

v/c Ratio 042 0.94 0.89 0.96 0.77 095 057 089 1.22

Uniform Delay, d1 78.6 58.9 62.3 426 784 60.8 193 751 581

Delay 77.3 75.1 619 475 91.2 120.1 36.8 96.3 168.9

LOS E E E D F F D F F

Approach Delay 75.3 54.3 97.7 163.4

Approach LOS E D F F

Queue Length 50th (ft) 47 499 415 832 100 ~616 169 182 ~1100

H:\049110021_MATS2\synchro\052604\mats_am_exist.sy6
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Existing AM Peak Hour Analysis
6: Horatio Ave. & US 17-92 5/27/2004
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 94 #769 461 #1122 m#196 m#762 m287 #324 #1196
Internal Link Dist (ft) 598 502 605 491
50th Up Block Time (%) 21% 3% 53%
95th Up Block Time (%) 27% 30% 48% 57%
Turn Bay Length (ft)
50th Bay Block Time %
95th Bay Block Time %
Queuing Penalty (veh) 216 239
Intersection Summary
Area Type: Other
Cycle Length: 170
Actuated Cycle Length: 170
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.22
Intersection Signal Delay: 108.5 Intersection LOS: F
Intersection Capacity Utilization 109.6% ICU Level of Service F
~ 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.
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  6: Horatio Ave. & US 17-92
' A [
‘\ al a2 @3 a4
15 | I50s | Ti5: [ l@os |
\"' ] T ak ¥ o7 —* 50
223 [ 43 [ IFos I |
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Existing AM Peak Hour Analysis

7: Packwood Ave. & US 17-92 5/27/2004
A ey ¢ ANt 2 M4

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

Lane Configurations b T s LI &S LI &3S

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 4.0 4.0 4.0 4.0 4.0 4.0

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Turning Speed (mph) 15 9 15 9 15 9 15 9

Lane Util. Factor 100 100 100 100 100 1.00 100 091 091 1.00 091 091

Frt 0.867 0.990 0.996 0.998

FIt Protected 0.950 0.972 0.950 0.950

Satd. Flow (prot) 1770 1615 0 0 1792 0 1770 5065 0 1770 5075 0

FIt Permitted 0.622 0.197 0.950 0.950

Satd. Flow (perm) 1159 1615 0 0 363 0 1770 5065 0 1770 5075 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 90 2 5 3

Headway Factor 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00 1.00

Link Speed (mph) 30 30 30 30

Link Distance (ft) 714 564 466 685

Travel Time (s) 16.2 12.8 10.6 15.6

Volume (vph) 40 30 230 80 50 10 100 1270 30 20 2680 40

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 43 33 250 87 54 11 109 1380 33 22 2913 43

Lane Group Flow (vph) 43 283 0 0 152 0 109 1413 0 22 2956 0

Turn Type Perm Perm Prot Prot

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4

Detector Phases 8 8 4 4 1 6 5 2

Minimum Initial (s) 11.0 11.0 11.0 11.0 8.0 14.0 8.0 14.0

Minimum Split (s) 35.0 35.0 35.0 35.0 13.0 19.0 13.0 19.0

Total Split (s) 35.0 35.0 0.0 350 350 0.0 15.0 120.0 0.0 15.0 120.0 0.0

Total Split (%) 21% 21% 0% 21% 21% 0% 9% 71% 0% 9% 71% 0%

Maximum Green (S) 30.0 30.0 30.0 30.0 10.0 115.0 10.0 115.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None Coord None Coord

Walk Time (s) 6.0 6.0 6.0 6.0

Flash Dont Walk (s) 240 24.0 240 24.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 309 30.9 30.9 11.1 122.7 9.5 115.9

Actuated g/C Ratio 0.18 0.18 0.18 0.07 0.72 0.06 0.68

v/c Ratio 0.20 0.77 2.24 0.95 0.39 0.22 0.85

Uniform Delay, d1 59.0 444 67.5 79.2 9.9 79.8 205

Delay 59.9 47.1 3514 128.2 9.7 1143 259

LOS E D F F A F C

Approach Delay 48.8 351.4 18.2 26.6

Approach LOS D F B C

Queue Length 50th (ft) 41 212 ~272 123 228 25 1258
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Existing
7: Packwood Ave. & US 17-92

AM Peak Hour Analysis

5/27/2004

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 84 #331 m#415 #258 266 m29 m1037
Internal Link Dist (ft) 634 484 386 605

50th Up Block Time (%) 16%

95th Up Block Time (%) 13%

Turn Bay Length (ft)

50th Bay Block Time %

95th Bay Block Time %

Queuing Penalty (veh) 425

Intersection Summary

Area Type: Other
Cycle Length: 170
Actuated Cycle Length: 170
Offset: 17 (10%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.24
Intersection Signal Delay: 35.4 Intersection LOS: D
Intersection Capacity Utilization 103.6% ICU Level of Service F
~ 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.
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  7: Packwood Ave. & US 17-92
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Existing AM Peak Hour Analysis

5: Horatio Ave. & Swoope Ave. 5/27/2004
A ey ¢ ANt 2 M4

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

Lane Configurations LI S LI 5 i s

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 800 30 130 0 0 0 0 30 0 0 0

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (veh/h) 0 870 33 141 0 0 0 0 33 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 582

pX, platoon unblocked

vC, conflicting volume 0 902 1168 1168 451 750 1185 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 902 1168 1168 451 750 1185 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 35 4.0 3.3

p0 queue free % 100 81 100 100 94 100 100 100

cM capacity (veh/h) 1622 749 127 156 556 241 152 1084

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 0 580 322 141 0 0 33 0

Volume Left 0 0 0 14 0 0 0 0

Volume Right 0 0 33 0 0 0 33 0

cSH 1700 1700 1700 749 1700 1700 556 1700

Volume to Capacity 000 034 019 0.19 0.00 0.00 0.06 0.00

Queue Length (ft) 0 0 0 17 0 0 5 0

Control Delay (s) 0.0 0.0 0.0 10.9 0.0 0.0 11.9 0.0

Lane LOS B B A

Approach Delay (s) 0.0 10.9 11.9 0.0

Approach LOS B A

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 46.2% ICU Level of Service A
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