REGIONAL TRAFFIC SIGNAL PROGRAM - CYCLE 3

Appendix C

Synchro Model Calibration /
Validation & Synchro Base

Year LOS Reports

Contents:

e Field Travel Time Runs vs. Synchro
Model Runs

e Detailed Base Year LOS Tables

« Base Year Synchro HCM Reports

e Base Year Synchro Queuing Reports
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AM Peak

310

315

320

325

Laporte Drive/
Haine School
Road & Freedom
Road

Thorn Hill Road/
Office Parking Lot
& Freedom Road

Freedom Road &
Haldeman Drive

Commonwealth

Drive/ Mcintyre

Lane & Freedom
Road

27.2

16.7

9.6

29.6

Left 8.0
Frzed(;m Rc;ad 16.0 Through 16.5
astoot Right 16.5
Freedom Road LER: L
s 13.0 Through 12.4
£stholn Right 17.1
Laporte Drive Left ] D
anhb p 45.6 Through | 456 D
opthbeun: Right 45.6 D
Left 83.2
Haine School Road
a';e t°hb°° d°a 72.8 Through | 45.6 I D
edthbogn Right 156 D
Left 4.8
Freedom R
r:e t‘;m ‘:’d 9.3 Through | 10.9
astboun Right 16
Left 60.2 E
Freedom Road
r;f ‘:;" 02 17.3 Through | 1.1
gstboun Right 11
Left 69.7
Thorn Hill Road
Norr:ht; 03 64.5 Through | 61.7
ALRBEUN Right 61.7
Left 62.3
Thorn Hill
) :Jr:t: ' . 623 Through | 62.3
oUiboRR Right 623
Left 1.0
F
r:ed:;m Rr;ad 29 Through 2.9
astooun nght
Left
Freedom Road
'::f ft:" 03 105 Through | 11.0
esthoun Right 53
Left
Through
Northbound Right
Haldeman Drive | Lett 2l
Csithbising 70.7 Through
SRR Right 707 |
Ereedom Road Left 68.7 |
r:e c;m c;a 17.5 Through 18.5
astboun Right 111
Freedom Road et 2nEs S
WasiEciid 32.8 Through 7.0
estboun Right =0
Left 85.5
H
Na::; AVZ 58.8 Through 85.5
orthboun Right 37.0 D
Left 586 | E
c i ————
Om?ml:: alth dD”Ve 62.0 Through | 63.1 it
GLENDOUN Right 63.1 RSCH




310

315

320

325

Intersection

Laporte Drive/
Haine School
Road & Freedom
Road

Thorn Hill Road/
Office Parking Lot
& Freedom Road

Freedom Road &
Haldeman Drive

Commonwealth

Drive/ Mcintyre

Lane & Freedom
Road

24.8

16.0

13.8

29.8

Delay
veh/s
Left 8.5
Fr:‘*d:’:" R‘:'d 9.9 Through | 10.2
astboun Right 10.2
Left 10.9
Fr\;eci"l')“ R":d 18.1 Through | 18.2
estboun Right 19.0
Laoorte Drt Left 51.4 D
szhi ”‘;e 51.4 Through | 514 D
QRO Right 51.4 D
==
; Left 77.6 E
Halge SZ}LOOI IZoad 69.3 Through 51.4 D
outhboun Right 51.4 D
Eisadal Road Left 8.2
:e (:Jm c;a 11.7 Through 12.2
astboun Right 96
Freedom Road Eft -
WeEHiH 2.6 Through 2.6
estooun Right 2.6
. Left 74.1 E
Trl:Jorn :;il Ro:d 64.1 Through 54.6 D
orthboun Right 546 D
: Left 54.6 D
STh::; HI”d 54.6 Through 54.6 D
ORIEMDALEY Right 54.6 D
Freedom Road Lot 25
:e (Lm ?; 19.9 Through 20.0
astboun Right
Left
Fr\:’edol;n RO:d 6.1 Through 6.4
estboun Right 25
Left
Through
Northbound Right
Haldeman Drive : Lo 702
Sthbeund 70.5 Through
gUENDaLN Right 70.5 SE
Left 77.6
e 236 Through | 24.5
astboun Right 143
Left 74.3
F"'Td": R":d 24.2 Through | 7.0
estboun Right 7.0
Hansen Ave Left 613 BN
o 48.7 Through | 61.3 &
ortnboun Right 46.1 D
Commonwealth Drive -1 0 i
o a— 55.8 Through 55.7 E
OUEnguI Right 55.7 RE




PM Peak

Node

Number |

310

315

320

325

Laporte Drive/
Haine School
Road & Freedom
Road

Thorn Hill Road/
Office Parking Lot
& Freedom Road

Freedom Road &
Haldeman Drive

Commonwealth

Drive/ Mcintyre

Lane & Freedom
Road

26.2

35.0

7.1

29.8

Left 16.2
Fr:edtc;m Rt;ad 9.2 Through 8.0
astboun Right 8.0
Left 8.4
Freed Road
r\;z ‘t";“ "; 14.8 Through | 16.4
stboun Right 10.4
) s Left 70.1
L;p:t:i Drlvde 70.1 Through 70.1
orthboun Right 70.1
Haine School Road Left P
S 97.5 Through 60.0
outhboun Right 60.0
Left 15.5
Freedom R
r:e :Lm r;ad 201 Through | 21.1
astboun Right 14.8
Left 54
Moo | 21 e
un Right 125.2
Left 125.2
Thorn Hill Road
N"rr’;h; °;‘ 99.3 Through | 44.4 D
orthboun Right 44.4 D
i Left 43,5 D
S:‘h;_'l’g H'”d 435 D Through 43.5 D
uthboun Right 43.5 D
Freedom Road eft =
BT 35 Through 35
astboun Right
Left
Freedom Road
r\:re :';;' 0: 5.6 Through 6.0
esthoun Right 2.0
Left
Through
Northbound Right
Haldeman Drive ] Left 0 -
& bound 76.3 Through
outhboun Right 76.3
Left 86.2
Fr:edtobm Rc;ad 18.0 Through 18.2
astboun Right 15.7
Left 92.0
Freedom Road
Yikeit n; 20.2 Through 8.3
estbou Right 8.3
Hansen Ave _———l o e
59.7 - E | Through 67.7
Northbound . Right 56.8
Left 53.9
Ci Ith Dri
omrsnont\:sa : rive 535 D Through 53.2
outhboun Right 53.2




SAT Peak

310

315

320

325

Laporte Drive/
Haine School
Road & Freedom
Road

Thorn Hill Road/
Office Parking Lot
8 Freedom Road

Freedom Road &
Haldeman Drive

Commonwealth

Drive/ Mcintyre

Lane & Freedom
Road

Left 13.3
Fr:ed:;m Rc;ad 16.4 Through 16.9
astboun Right 16.9
Left 17.5
Freedom R
';;E :l:n o;d 19.0 Through | 20.2
o estboun Right 13.7
) Laporte Drive Left -
Nprthb ) 48.8 Through | 48.8 D
orthboun Right 488 D
Left 104.3
Haine School R
a|;1e tu:‘lboo doad 87.6 Through 48.8 D
outhboun Right 48.8 D
Freedom Road Ln =
Bt 9.2 Through 9.6
astboun Right 5.6
Freedom Road Left &
Westbound 28 Throuer =5
un Right 2.9
13.8 left | 973
e 3
Thorn Hill Road e
Nog:thl; C: 78.8 - | Through 60.2
oun Right 60.2
) Left 62.0
ST"::E H'”d 62.0 [ Through | 620
outhboun Right 62.0
Left 11.7
Fr:edtc;m Rf;ad 9.4 Through 9:3
astboun Right
Left
Freedom Road
r\ze ct’g" 03 4.9 Through 5.1
o estboun Right 0.3
2 Left
Through
Northbound Right
Haldeman Drive e =2
Southbound 2 Theough
Right 75.1
Left 647 |ENEE
Fr:ed::)m RC:'G 18.9 Through [ 19.8
astboun Right 5.8
Left 68.1
Freedom Road
i :d 16.3 Through 7.0
sthou Right 7.0
23.1
Hansen Ave L T
NiorEbonnd 57.7 Through 74.1
orthboun Right 47.5
| Left 63.7
C Ith Dri
omrsnour:,;:a : rive 61.7 | Through 59.6
fe] oun Right 59.6




Baseline Calibrated
US 19/ Freedom Rd / SR 228 SINC-UP

Timing Plan: AM Peak
HCM Signalized Intersection Capacity Analysis

S T 2t S N R S 4
Lane Configurations b ki d & % P
Traffic Volume (vph) 58 909 10 18 374 84 10 62 22 253 61 36
Future Volume (vph) 58 909 10 18 374 84 10 62 22 253 61 36
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Grade (%) -3% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.97 100 094
Fit Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1801 1876 1791 1654 1556 1799 1792 1678
Fit Permitted 047 1.00 0.13 1.00 1.00 0.97 0.67 1.00
Satd. Flow (perm) 900 1876 250 1654 1556 1755 1257 1678
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 59 928 10 18 382 86 10 63 22 258 62 37
RTOR Reduction {vph) 0 0 0 0 0 3 0 8 0 0 16 0
Lane Group Flow (vph) 59 938 0 18 382 53 0 87 0 258 83 0
Heavy Vehicles (%) 3% 4% 0% 0% 14% 3% 10% 3% 0% 2% 0% 22%
Tumn Type pm-+pt NA pm-+pt NA  Perm  Pem NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 2 4 8
Actuated Green, G (s) 95.2 90.4 92.8 89.2 89.2 33.0 330 330
Effective Green, g (s) 95.2 90.4 928 89.2 89.2 33.0 33.0 33.0
Actuated g/C Ratio 0.66 0.62 0.64 0.62 0.62 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 2.0 2.0 2.0
Lane Grp Cap (vph) 620 1169 198 1017 957 399 286 381
v/s Ratio Prot ¢0.00  ¢0.50 0.00 0.23 0.05
v/s Ratio Perm 0.08 0.06 0.03 0.05 ¢0.21
v/c Ratio 0.10 0.80 0.09 0.38 0.08 0.22 0.90 0.22
Uniform Delay, d1 9.2 206 19.2 14.0 111 455 544 455
Progression Factor 0.87 0.58 0.35 0.82 1.53 1.00 1.00 1.00
Incremental Delay, d2 0.1 45 0.2 1.0 0.1 01 28.8 0.1
Delay {s) 8.0 16.5 7.0 12.4 17.1 45.6 832 458
Level of Service A B A B B D E D
Approach Delay (s) 16.0 13.0 45.6 72.8
Approach LOS B B D E
Intersecti mary s L
HCM 2000 Control Delay 212 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15

Description: Signal Permit No. TS-065-10
Date Issued: 9/23/88
¢ Critical Lane Group

310: Laporte Dr/Haine School Rd & Freedom Rd
WRA (Eamonn Clements)

Synchro 9 Report
Page 29



Baseline Calibrated Timing Plan: AM Peak
US 19/ Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis

A A N N B

. J 5] =5 EBR / NBL NBT  NBF SBI
Lane Configurations % 4 ¥ % B % B &
Traffic Volume (vph) 5 876 303 165 47 20 57 4 102 7 5 2
Future Volume {vph) 5 876 303 165 417 20 57 4 102 7 5 2
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Lane Width 12 12 12 12 12 12 1 1 12 12 12 12
Grade (%) -2% 2% 1% 1%
Total Lost time {s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1538 1868 1588 1740 1693 1674 1469 1387
Flt Permitted 0.49 1.00 1.00 0.19 1.00 075 1.00 0.73
Satd. Flow (perm) 796 1868 1588 343 1693 1318 1469 1038
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 5 952 329 179 453 22 62 4 111 8 5 2
RTOR Redugction {vph) 0 0 70 0 1 0 0 102 0 0 2 0
Lane Group Flow (vph) 5 952 259 179 474 0 62 13 0 0 13 0
Heavy Vehicles (%) 20% 4% 4% 4% 12% 6% 5% 0% 8% 50% 0% 50%
Tumn Type Perm NA  Perm  pm+pt NA Perm NA Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 6 2 4 8
Actuated Green, G (s) 1049 1049 1049 1197 1197 123 12.3 12.3
Effective Green, g (s) 1049 1048 1049 1197 1197 12.3 12.3 12.3
Actuated g/C Ratio 0.72 0.72 0.72 0.83 0.83 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 6.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0
Lane Grp Cap {vph) 575 1351 1148 367 1397 111 124 88
v/s Ratio Prot c0.51 c0.03 0.28 0.01
v/s Ratio Perm 0.01 0.16 0.37 c0.05 0.01
vic Ratio 0.01 0.70 0.23 0.49 0.34 0.56 0.11 0.15
Uniform Delay, d1 5.8 11.3 6.6 12.6 3.1 63.7 61.3 61.5
Progression Factor 0.85 0.78 0.65 4.70 0.17 1.00 1.00 1.00
Incremental Delay, d2 0.0 22 0.3 1.0 06 6.0 0.4 ! 0.8
Delay (s) 48 109 46 60.2 1.1 69.7 61.7 62.3
Level of Service A B A E A E E E
Approach Delay {s) 3 17.3 64.5 62.3

Approach LOS A B E E

HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 145.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 771% ICU Level of Service D
Analysis Pericd (min) 15

Description: Signal Permit No. TS-176-10
Date Issued: 6-2-03
¢ Critical Lane Group

315: Thorn Hill Rd/Office Parking Lot & Freedom Rd Synchre 9 Report
WRA {Eamonn Clements) Page 30



Baseline Calibrated Timing Plan: AM Peak
US 19/ Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis

Lane Configurations 5

Traffic Yolume (vph) 4 981 596 93 6
Future Volume (vph) 4 981 596 93 6
Ideal Flow (vphpl) 1924 1924 1924 1924 1924
Grade (%) 1% 0% 0%

Total Lost time (s} 6.0 6.0 6.0 8.0 8.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.99

Fit Protected 0.95 1.00 1.00 1.00 0.96

Satd. Flow (prot) 1819 1823 1815 1460 1823

Flit Permitted 0.36 1.00 1.00 1.00 0.96

Satd. Flow (perm) 698 1823 1815 1480 1823
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 4 1022 621 70 97 6
RTOR Reduction (vph) 0 0 0 10 2 0
Lane Group Flow {vph) 4 1022 621 60 101 0
Heavy Vehicles (%) 0% 5% 6% 12% 0% 0%
Turn Type pm-pt NA NA  pm+ov Prot
Protected Phases 5 2 6 4 4

Permitted Phases 2 6

Actuated Green, G (s) 1185 1185 1115 1240 12.5

Effective Green, g (s) 1180 S8 SR b 81240 125

Actuated g/C Ratio 0.82 0.82 0.77 0.86 0.09
Clearance Time (s) 6.0 6.0 6.0 8.0 8.0

Vehicle Extension (s) 2.0 6.0 6.0 2.0 2.0

Lane Grp Cap {vph) 578 1489 1395 1248 157

v/s Ratio Prot 0.00 ¢0.56 0.34 0.00 c0.06

v/s Ratio Perm 0.01 0.04

v/c Ratio 0.01 0.69 045 0.05 0.64

Uniform Delay, d1 35 55 59 16 64.1
Progression Factor 0.30 0.18 1.72 3.34 1.00
Incremental Delay, d2 0.0 19 09 0.0 6.6

Delay (s) 1.0 29 1.0 5.3 70.7

Level of Service A A B A E

Approach Delay (s) 29 10.5 70.7

Approach LOS A B E

HCM - Control y 96 HCM 2000 Level of Service A

HCM 2000 Yolume to Capacity ratio 0.71

Actuated Cycle Length {s) 145.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15

Description: Signal Permit No. TS-009-10
Date Issued: 08/12/69

Date Revised: 11/30/05

¢ Critical Lane Group

320: Freedom Rd & Haldeman Dr Synchro 9 Report
WRA {(Eamonn Clements) Page 31



Baseline Calibrated Timing Plan: AM Peak
US 19/ Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis

T T 2l S N S S S S

vement EBL EBT EBR WBL WBT WBR [LSSRE] 7 iSBA) (BRI
Lane Configurations % 4 [ 5% B 5
Traffic Volume {vph) 4 890 180 412 594 3 44 120 6
Future Volume (vph) 4 890 180 412 594 3 44 120 6
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Lane Width 11 12 11 1 12 12 12 11 11 1 11 12
Grade (%) 1% 1% 1% 3%
Total Lost time (s} 35 35 35 35 35 4.0 35 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.99
Fit Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prof) 1758 1823 1557 3377 1805 1690 1344 1740 1819
FIt Permitted 0.95 1.00 1.00 0.95 1.00 0.44 1.00 0.66 1.00
Satd. Flow (perm) 1766 1823 1557 3377 1805 770 1344 1217 1819
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}) 4 937 189 434 625 3 66 5 87 46 126 6
RTOR Reduction (vph) 0 0 51 0 0 0 0 0 62 0 1 0
Lane Group Flow {vph) 4 937 138 434 628 0 0 7 25 46 131 0
Heavy Vehicles (%) 0% 5% 1% 1% 6% 0% 5% 0% 17% 0% 0% 0%
Turn Type Prot NA  Perm Prot NA Perm NA  pm+ov  Perm NA
Protected Phases 1 6 5 2 4 5 8
Permitted Phases 6 4 4 8
Actuated Green, G (s) 24 89.6 89.6 211 1083 16.3 374 16.3 16.3
Effective Green, g (s) 49 92.1 92.1 236 1108 18.3 424 18.3 18.3
Actuated g/C Ratio 0.03 0.64 0.64 0.16 0.76 0.13 0.29 0.13 0.13
Clearance Time {s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 59 1157 988 549 1379 97 425 153 229
v/s Ratio Prot 0.00 c051 ¢0.13 0.35 0.01 0.07
v/s Ratio Perm 0.09 c0.09 0.01 0.04
vic Ratic 0.07 0.81 0.14 0.79 0.46 0.73 0.06 0.30 0.57
Uniform Delay, d1 67.8 19.9 10.6 58.3 6.2 61.0 36.9 575 59.7
Progression Factor 1.01 0.69 1.03 1.10 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 4.7 0.2 6.0 0.8 24.5 0.1 1.1 34
Delay (s) 68.7 18.5 11.1 70.1 7.0 85.5 370 58.6 63.1
Level of Service E B B E A F D E E
Approach Delay (s) 175 328 58.8 62.0
Approach LOS B C E E
HCM 2000 Control Delay 296 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length {s) 145.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min}) 15
Description: Signal Permit No. TS-094-10
Date Issued: 01/11/94
Date Revised: 11/30/05
¢ Critical Lane Group
325; Commonwealth Dr/Mcintyre Ln & Freedom Rd Synchro ¢ Report

WRA (Eamonn Clements) Page 32



Baseline Calibrated

US 19 / Freedom Rd / SR 228 SINC-UP

Timing Plan: MD Peak

HCM Signalized Intersection Capacity Analysis

A T 2 N BV T S

Lane Configurations k| ] 4 & % S
Traffic Volume (vph) 85 495 6 25 600 9 40 10 190 36 51
Future Volume (vph) 85 495 6 25 600 164 9 40 10 190 36 51
Ideal Flow {vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Grade (%) -3% 4% 0% 0%
Total Lost time {s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.98 1.00 0.91
Fit Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1837 1858 1791 = Al 1864 1810 1695
FIt Permitted 0.32 1.00 042 1.00 1.00 0.96 0.74 1.00
Satd. Flow (perm) 613 1858 791 177 3 o7 1799 1402 1695
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) 89 521 6 26 632 173 9 42 11 200 38 54
RTOR Reduction (vph) 0 0 0 0 0 49 0 6 0 0 39 0
Lane Group Flow (vph) 89 527 0 26 632 124 0 56 0 200 53 0
Heavy Vehicles (%) 1% 5% 0% 0% 6% 2% 0% 0% 0% 1% 0% 6%
Turn Type pm-+pt NA pm-+pt NA  Perm  Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 2 4 8
Actuated Green, G (s) 105.6 98.1 98.4 94.5 94.5 25.0 250 250
Effective Green, g (s) 105.6 98.1 98.4 94.5 94.5 25.0 250 25.0
Actuated g/C Ratio 0.73 0.68 0.68 0.65 0.65 017 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 2.0 2.0 2.0
Lane Grp Cap (vph) 5091257 563 1159 1023 310 241 292
v/s Ratio Prot c0.01  c0.28 000  ¢0.36 0.03
v/s Ratio Perm 0.12 0.03 0.08 0.03 c0.14
v/c Ratio 0.17 042 0.05 0.55 0.12 0.18 0.83 0.18
Uniform Delay, d1 8.0 10.6 7.9 13.6 95 51.3 57.9 e
Progression Factor 1.05 0.89 1.37 1.21 1.96 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.0 1.7 0.2 0.1 19.6 0.1
Delay (s) 8.5 10.2 10.9 18.2 19.0 514 776 514
Level of Service A B B B B D E D
Approach Delay (s) 9.9 18.1 514 69.3

A B D E

Approach LOS

n

HCM 2000 Contrel Delay
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min) 15
Description: Signal Permit No. TS-065-10

Date Issued: 9/23/88

¢ Critical Lane Group

Sum of lost time (s) 18.0
ICU Level of Service c
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Baseline Calibrated Timing Plan: MD Peak
US 19/ Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis

S T 20 i S AU . S S 4

Lane Configurations % 5 b % B &

Traffic Volume (vph) 5 583 171 654 6 133 4 138 16 3 2
Future Volume (vph) 5 583 171 654 6 133 4 138 16 3 2
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Lane Width 12 12 12 12 12 1 11 12 12 12 12
Grade (%) 2% 2% 1% -1%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.99

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.96

Satd. Flow (prof) 1538 1868 1573 1660 1810 1674 1521 1697

Flt Permitted 0.41 1.00 1.00 0.34 1.00 0.74 1.00 0.73

Satd. Flow (perm) 662 1868 1573 590 1810 1311 1521 1288
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph} 5 595 109 174 667 6 136 4 141 16 3 2
RTOR Reduction (vph) 0 0 36 0 0 0 0 121 0 0 2 0
Lane Group Flow (vph) 5 595 73 174 673 0 136 24 0 0 19 0
Heavy Vehicles {%) 20% 4% 5% 9% 5% 17% 5% 0% 4% 11% 0% 0%
Turn Type Perm NA  Perm  pm+pt NA Perm NA Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 6 2 4 8

Actuated Green, G (s) 96.6 96.6 96,61« 4160 4016 204 204 204

Effective Green, g (s) 96.6 96.6 9%6 1116 1116 20.4 20.4 204

Actuated g/C Ratio 0.67 0.67 0.67 0.77 0.77 0.14 0.14 0.14
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 6.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0

Lane Grp Cap (vph) 441 1244 1047 520 1393 184 213 181

v/s Ratio Prot 0.32 002 c0.37 0.02

v/s Ratio Perm 0.01 0.05 0.24 ¢0.10 0.01

v/c Ratio 0.01 0.48 0.07 0.33 0.48 0.74 0.11 0.11

Uniform Delay, d1 8.1 11.9 8.5 6.8 6.1 59.7 54.4 54.3
Progression Factor 1.00 0.92 112 0.32 0.26 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.2 0.1 0.3 1.0 14.4 0.2 0.3

Delay (s) 8.2 12.2 96 25 2.6 741 54.6 54.6

Level of Service A B A A A E D D
Approach Delay (s) 117 28 64.1 54.6
Approach LOS B A E D

HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 145.0 Sum of lost time {s) 19.0

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

Description: Signal Permit No. TS-176-10
Date Issued: 6-2-03
¢ Critical Lane Group

315: Thom Hill Rd/Office Parking Lot & Freedom Rd Synchro 9 Report
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Baseline Calibrated Timing Plan: MD Peak ‘
US 19 / Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis

ane Configurations

ﬁ
Traffic Volume (vph) 3 734 828 72 39 3
Future Yolume (vph) 3 734 828 72 39 3
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924
Grade (%) 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0,99
Flt Protected 0.95 1.00 1.00 1.00 0.96
Satd. Flow (prot) 889 1094 1832 1588 1530
Fit Permitted 0.27 1.00 1.00 1.00 0.96
Satd. Flow (perm) 248 1094 1832 1588 1530
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 3 773 872 76 41 3
RTOR Reduction (vph) 0 0 0 11 2 0
Lane Group Flow (vph) 3 773 872 65 42 0
Heavy Vehicles (%) 33% 5% 5% 3% 18% 33%
Parking (#/hr) 50 60
Turn Type pm-+pt NA NA  pm+ov Prot
Protected Phases 5 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 123588 23| SEE R OTL AR 2410 T¢43)
Effective Green, g (s) 1235 1235 1165 1240 7.5
Actuated g/C Ratio 0.85 0.85 0.80 0.86 0.05
Clearance Time (s} 6.0 6.0 6.0 8.0 8.0
Vehicle Extension (s) 2.0 6.0 6.0 2.0 2.0
Lane Grp Cap (vph) 215 931 1471 1358 79
v/s Ratio Prot 0.00 071 0.48 0.00  ¢0.03
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.01 0.83 0.59 0.05 0.53
Uniform Delay, d1 41 54 b3 1.6 67.0
Progression Factor 0.89 2.23 0.92 1.55 1.00
Incremental Delay, d2 0.0 79 14 0.0 34
Delay (s) 36 20.0 6.4 245 70.5
Level of Service A c A A E
Approach Delay (s) 19.9 6.1 70.5

Approach LOS B A E

HCM 2000 Control Delay 'HCM 2000 Level of Service B

13.8
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period {min) 15
Description: Signal Permit No. TS-009-10
Date Issued: 08/12/69
Date Revised: 11/30/05
¢ Critical Lane Group
320: Freedom Rd & Haldeman Dr Synchro 9 Report
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Baseline Calibrated Timing Plan: MD Peak
US 19/ Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis

S 2R 2 S N S R S

Lane Configurations % 4 bk b 4 [ %

Traffic Volume (vph) 1 698 278 812 0 82 2 400 26 6
Future Volume (vph) 1 698 278 812 0 82 2 400 26 6
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Lane Width 11 12 11 12 12 12 11 11 11 12
Grade (%) 1% 1% 1%

Total Lost time (s) 15 35 35 35 35 40 35 40

Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1319 1367 1103 3344 1823 1682 1542 1740

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.70 1.00 0.61

Satd. Flow (perm) 1319 1367 1103 3344 1823 1234 1842 1123

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) 1 735 78 293 855 0 86 2 421 27 37 6
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 166 0 ‘ 0
Lane Group Flow (vph) 1 735 51 293 855 0 0 88 255 27 39 0
Heavy Vehicles (%) 0% 5% 7% 2% 5% 0% 5% 0% 2% 0% 0% 17%
Parking (#/hr) 30 30 30

Tumn Type Prot NA  Perm Prot NA Perm NA  pm+ov  Perm NA
Protected Phases 1 6 5 2 4 5 8
Permitted Phases 6 4 4 8

Actuated Green, G (s) 28 91.9 91.9 174 106.5 17.7 35.1 17.7 17.7

Effective Green, g (s) 53 94.4 944 199  109.0 497 A 19.7 19.7

Actuated g/C Ratio 0.04 0.65 0.65 0.14 0.75 0.14 0.28 0.14 0.14
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 48 889 718 458 1370 167 463 152 238

v/s Ratio Prot 0.00 c0.54 009  c047 c0.08 0.02

v/s Ratio Perm 0.05 0.07 0.09 0.02

v/c Ratio 0.02 0.83 0.07 0.64 0.62 0.53 0.55 0.18 0.16

Uniform Delay, d1 67.3 19.1 9.3 59.2 84 58.3 448 55.5 554
Progression Factor 1.15 1.00 1.53 1.22 0.64 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 53 0.1 22 16 3.0 1.3 0.6 0.3

Delay (s) 776 24.5 14.3 743 7.0 61.3 46.1 56.0 55.7

Level of Service E c B E A E D E E
Approach Delay (s) 236 24.2 48.7 55.8

Approach LOS C C D E

29. l Level G Seic ; C

HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 145.0 Sum of lost time (s) 1.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

Description: Signal Permit No. TS-094-10

Date Issued: 01/11/94

Date Revised: 11/30/05

¢ Critical Lane Group

325: Commonwealth Dr/McIntyre Ln & Freedom Rd Synchro 9 Report
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Baseline Calibrated Timing Plan: PM Peak
US 19/ Freedom Rd / SR 228 SINC-UP Baseline Calibrated

T T 2R S N S R Y S

Lane Congurations T % B % . .. B 4 ' N %

Traffic Volume {vph) 90 544 11 39 298 37 10 11 135 46 82
Future Volume (vph) 90 544 11 39 298 37 110 1 135 46 82
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Grade (%) -3% 0% 0%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1,00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.99 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0,99 0.95 1.00

Satd. Flow (prot) 1819 1892 1791 1603 1871 1828 1738

Fit Permitted 0.15 1.00 0.39 1.00 0.78 0.47 1.00

Satd. Flow (perm) 293 1892 734 1603 1482 910 1738
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 93 561 11 40 307 38 13 11 139 47 85
RTOR Reduction (vph) 0 0 0 0 56 0 2 0 0 43 0
Lane Group Flow {vph) 93 572 0 40 251 0 160 0 139 89 0
Heavy Vehicles {%) 2% 3% 0% 0% 0% 3% 0% 0% 0% 0% 0%
Turn Type pm-+pt NA pm-+pt Perm  Perm NA Perm NA
Protected Phases 1 6 5 4 8
Permitted Phases 6 2 2 4 8

Actuated Green, G (s) 1186 1116 1148 1097 1097 26.3 25.3 253

Effective Green, g (s) 1186 1116 1148 1097 109.7 25.3 253 253

Actuated g/C Ratio 0.74 0.70 0.72 0.69 0.69 0.16 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 3.0 5.0 50 2.0 2.0 2.0

Lane Grp Cap (vph) 283 1319 560 1280 1099 234 143 274

v/s Ratio Prot c0.01 0.30 000 c052 0.05

v/s Ratio Perm 0.23 0.05 0.16 0.11 ¢0.15

v/c Ratio 0.33 0.43 0.07 0.77 0.23 0.69 0.97 0.33

Uniform Delay, d1 17.3 10.5 7.2 16.6 94 63.6 67.0 59.8
Progression Factor 0.90 0.67 1.16 0.86 1.09 1.00 1.00 1.00
Incremental Delay, d2 0.6 1.0 0.0 2.0 0.2 6.5 66.2 0.3

Delay (s) 16.2 8.0 8.4 16.4 104 70.1 133.1 60.0

Level of Service B A A B B E F E
Approach Delay (s) 9.2 14.8 70.1 97.5

Appraach LOS A B E F

HCM 2000 Control Delay ; "~ 2.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15

Description: Signal Permit No. TS-065-10
Date Issued: 9/23/88
¢ Critical Lane Group

310: Laporte Dr/Haine School Rd & Freedom Rd Synchro 9 Report
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Baseline Calibrated Timing Plan: PM Peak
US 19/ Freedom Rd / SR 228 SINC-UP Baseline Calibrated

S TR 2 i S N S S S S

Lane Configurations % + [ % B % B s

Traffic Volume (vph) & 586 101 94 927 3 353 2 165 14 5 8
Future Volume (vph) 3 586 101 9 927 3 353 2 165 14 5 8
Ideal Flow (vphpi) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 194
Lane Width 12 12 12 12 12 12 11 1 12 12 12 12
Grade (%) -2% 2% 1% -1%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.97

Satd. Flow (prot) 1388 1905 1529 1757 1883 1707 1516 1677

Flf Permitted 0.13 1.00 1.00 0.27 1.00 0.74 1.00 0.83

Satd. Flow (perm) 191 1905 1529 493 1883 1326 1516 1436
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) 3 630 109 101 997 3 380 2 177 15 5 9
RTOR Reduction (vph) 0 0 43 0 0 0 0 129 0 0 7 0
Lane Group Flow (vph) 3 630 66 101 1000 0 380 50 0 0 22 0
Heavy Vehicles (%) 33% 2% 8% 3% 1% 33% 3% 0% 4% % 0% 13%
Turmn Type Perm NA  Perm  pm+pt NA Perm NA Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 6 2 4 8

Actuated Green, G (s) 92.0 92.0 920 1040 104.0 43.0 43.0 430

Effective Green, g (s) 92.0 92.0 920 1040 104.0 43.0 43.0 43.0

Actuated g/C Ratio 0.58 0.58 0.58 0.85 0.65 0.27 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 6.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0

Lane Grp Cap (vph) 109 1095 879 _7 1223 356 407 385

v/s Ratio Prot 0.33 0ledEiching 0.03

v/s Ratio Perm 0.02 0.04 0.17 ¢0.29 0.02

v/c Ratio 0.03 0.58 0.08 0.28 0.82 1.07 012 0.06

Uniform Delay, d1 14.7 216 15.1 15.2 20.9 58.5 44.2 435
Progression Factor 1.03 0.89 0.97 0.34 0.41 1.00 1.00 1.00
Incremental Delay, d2 0.4 2.0 0.1 0.3 4.3 66.7 0.1 0.1

Delay (s) 15.5 21 14.8 54 12.8 125.2 4.4 435

Level of Service B C B A B F D D
Approach Delay (s) 201 121 99.3 435
Approach LOS G B F D

HCM 2000 Control Delay 35.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 160.0 Sum of fost time (s) 19.0

Intersection Capacity Utilization 98.5% ICU Level of Service 7

Analysis Period {min) 15

Description: Signal Permit No. TS-176-10
Date Issued: 6-2-03
¢ Critical Lane Group

315: Thorn Hill Rd/Office Parking Lot & Freedom Rd Synchro 9 Report
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Baseline Calibrated Timing Plan: PM Peak

US 19/ Freedom Rd / SR 228 SINC-UP Baseline Calibrated
> S <

Lane Configurations % 4 4

Traffic Volume (vph) 3 762 1016 124 56 8

Future Violume (vph) 3 762 1016 124 56 8

Ideal Flow {vphpl) 1924 1924 1924 1924 1924 1924

Grade (%) 1% 0% 0%

Total Lost time (s) 6.0 6.0 6.0 8.0 8.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.98

Fit Protected 0.95 1.00 1.00 1,00 0.96

Satd. Flow (prof) 1819 1877 1905 1635 1805

Fit Permitted 017 1.00 1.00 1.00 0.96

Satd. Flow (perm) 317 1877 1905 1635 1805

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow {vph}) 3 811 1081 132 60 9

RTOR Reduction (vph) 0 0 0 21 4 0

Lane Group Flow {vph) 3 811 1081 1M 65 0

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 0% 2% 1% 0% 0% 0%

Turn Type pm-+pt NA NA  pm+ov Prot

Protected Phases 5 2 6 4 4

Permitted Phases 2 6

Actuated Green, G (s) 18807 S35 h2die 3510 10.3

Effective Green, g (s) 1367 1357 1247 1350 10.3

Actuated g/C Ratio 0.85 0.85 0.78 0.84 0.06

Clearance Time (s) 6.0 6.0 6.0 8.0 8.0

Vehicle Extension (s) 2.0 6.0 6.0 2.0 20

Lane Grp Cap (vph) 315 1591 1484 1379 116

v/s Ratio Prot 000 c043 057 0.01  ¢0.04

v/s Ratic Perm 0.01 0.06

vfc Ratio 0.01 0.51 0.73 0.08 0.56

Uniform Delay, d1 10.7 33 9.0 2.1 727

Progression Factor 0.34 0.77 043 0.96 1.00

Incremental Delay, d2 0.0 1.0 22 0.0 37

Delay (s) 37 35 6.0 20 76.3

Level of Service A A A A E

Approach Delay (s) 315 5.6 76.3

Approach LOS A A E

ntersecti

HCM 2000 Control Delay | HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.6% ICU Level of Service c
Analysis Period (min) 16

Description: Signal Permit No. TS-008-10
Date Issued: 08/12/69

Date Revised: 11/30/05

¢ Critical Lane Group

320: Freedom Rd & Haldeman Dr Synchro 9 Report
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Baseline Calibrated Timing Plan: PM Peak
US 19/ Freedom Rd / SR 228 SINC-UP Baseline Calibrated

» — 4 t 20N |4

ane Conﬂguatins

Traffic Volume (vph) 0 165 0 466 22 13
Future Volume (vph) 747 70 159 962 0 165 0 466 22 13
Ideal Flow {vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Lane Width 12 ! 11 12 12 12 1 11 11 12
Grade (%) 1% 1% 1%

Total Lost time (s) 35 35 36 35 35 4.0 35 4.0

Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00

Frpb, pedibikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1758 1877 1542 3279 1877 1719 1557 1657

Fit Permitted 0.95 1.00 1.00 0.95 1.00 0.73 1.00 0.44

Satd. Flow (perm) 1768 1877 1542 3279 1877 1312 1557 768

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
Adj. Flow (vph) 1 795 74 169 1023 0 176 0 496 23 14
RTOR Reduction (vph) 0 0 22 0 0 0 0 0 148 0 0
Lane Group Flow (vph) 1 795 52 169 1023 0 0 176 348 23 0
Confl. Peds. {#/hr) 1 1
Heavy Vehicles {%) 0% 2% 2% 4% 2% 0% 2% 0% 1% 5% 0% 0%
Turn Type Prot NA  Pem Prot NA Perm NA pm+ov  Perm NA
Protected Phases 1 6 5 2 4 5 8
Permitted Phases 6 4 4 8

Actuated Green, G (s) 22 1012 101.2 16 11086 29.2 40.8 29.2 292

Effective Green, g (s) 47 1037 1037 141 11341 31.2 45.8 3.2 31.2

Actuated g/C Ratio 0.03 0.65 0.65 0.09 0.7 0.19 0.29 0.19 0.19
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 51 1216 999 288 1326 255 479 149 339

v/s Ratio Prot 0.00 c042 005  c0.55 c0.06 0.02

v/s Ratic Perm 0.03 0.13 0.16 0.03

v/c Ratio 0.02 0.65 0.05 0.59 0.77 0.69 0.73 0.15 0.12

Uniform Delay, d1 754 2 10.3 70.1 15.1 59.9 514 53.5 531
Progression Factor 1.14 0.91 152 1.28 0.33 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 24 0.1 23 953 7.8 54 0.5 0.2

Delay (s) 86.2 18.2 15.7 92.0 8.3 67.7 56.8 53.9 53.2

Level of Service F B B £ A E E D D
Approach Delay (s) 18.0 20.2 59.7 53.5
Approach LOS B C E D

HCM 2000 Control Delay T 29.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 1.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15

Description: Signal Permit No. TS-094-10
Date Issued: 01/11/94

Date Revised: 11/30/05

¢ Critical Lane Group

325: Commonwealth Dr/Mclntyre Ln & Freedom Rd Synchro 9 Report
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Baseline Calibrated
US 19 / Freedom Rd / SR 228 SINC-UP

Timing Plan: SAT Peak
HCM Signalized Intersection Capacity Analysis

4

R

/P

pS

L

!

Lane Configurations ] b i
Traffic Vielume (vph) 131 802 5 54 795 177 19 43 16 258 45 66
Future Volume (vph) 131 802 5 54 795 177 19 43 16 258 45 66
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Grade (%) -3% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.97 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0,99 0.95 1.00
Satd. Flow (prot) 1837 1932 1739 1849 1603 1848 1792 1752
FlIt Permitted 0.19 1.00 0.20 1.00 1.00 0.91 0.69 1.00
Satd. Flow (perm) 376 1932 364 1849 1603 1709 1303 1752
Peak-hour factor, PHF 0.96 09 096 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.9 096
Ad). Flow (vph) 136 835 5 56 828 184 20 45 17 269 47 69
RTOR Reduction (vph) 0 0 0 0 0 48 0 6 0 0 35 0
Lane Group Flow (vph) 136 840 0 56 828 136 0 76 0 269 81 0
Heavy Vehicles (%) 1% 1% 0% 3% 2% 0% 0% 0% 0% 2% 0% 0%
Turn Type pm-+pt NA pm-+pt NA  Perm  Pem NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 2 4 8
Actuated Green, G (s) 1014 95.3 98.8 94.0 94.0 31.9 31.9 319
Effective Green, g (s} 101.4 95.3 98.8 94.0 94.0 319 31.9 31.9
Actuated g/C Ratio 0.68 0.64 0.66 0.63 0.63 0.21 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension {s) 3.0 5.0 3.0 5.0 5.0 2.0 2.0 2.0
Lane Grp Cap (vph) 33 1227 283 1158 1004 363 277 372
v/s Ratio Prot ¢0.02 043 001 c045 0.05
v/s Ratio Perm 0.28 0.12 0.08 0.04 c0.21
v/c Ratio 0.43 0.68 0.20 0.72 0.14 0.21 0.97 0.22
Uniform Delay, d1 16.2 17.7 15.0 18.9 11.4 48.6 586 487
Progression Factor 0.77 0.81 1.14 0.92 1.18 1.00 1.00 1.00
Incremental Delay, d2 0.8 20 0.3 28 0.2 0.1 457 0.1
Delay {s) 13.3 16.9 17.5 20.2 13.7 48.8 1043 488
Level of Service B B B G B D E D
Approach Delay (s) 16.4 19.0 48.8 876

B D F

Approach LOS B

HCM 2000 Control Delay
HCM 2000 Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)

Description: Signal Permit No. TS-065-10
Date Issued: 9/23/88

¢ Critical Lane Group

HCM 2000 Level of Service

Sum of lost time (s)
ICU Level of Service

310: Laporte Dr/Haine School Rd & Freedom Rd
WRA (Eamonn Clements)

Synchro 9 Report
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Baseline Calibrated Timing Plan: SAT Peak
US 19/ Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis

2 o N v NN oS Y

1

Lane Configurations

Traffic Volume {vph) 972 103 82 913 19 113 3 109 27 1 0
Future Volume (vph) 1 972 103 82 913 19 113 3 109 27 1 0
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924
Lane Width 12 12 12 12 12 12 1 11 12 12 12 12
Grade (%) 2% 2% 1% 1%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00

FIt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1846 1924 1635 1707 1881 1674 1567 1845

Flt Permitted 0.26 1.00 1.00 0.15 1.00 0.74 1.00 0.56

Satd. Flow {perm) 500 1924 1635 275 1881 1301 1567 1077
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 095 095 0.95 0.95
Adj. Flow (vph) 1 1023 108 86 961 20 119 3 115 28 1 0
RTOR Reduction {vph) 0 0 27 0 0 0 0 102 0 0 0 0
Lane Group Flow (vph) 1 1023 81 86 981 0 119 16 0 0 29 0
Heavy Vehicles (%) 0% 1% 1% 6% 1% 0% 5%  33% 0% 0% 0% 0%
Turn Type Perm NA  Perm  pm-+pt NA Perm NA Perm NA
Protected Phases 6 D 2 4 8
Permitted Phases 6 6 2 ) 8

Actuated Green, G (s) 1083 1083 1083 1204 1204 16.6 16.6 16.6

Effective Green, g (s) 1083 1083 1083 1204 1204 16.6 16.6 16.6

Actuated g/C Ratio 0.72 0.72 0.72 0.80 0.80 0.11 0.1 0.1
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 6.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0

Lane Grp Cap (vph) 361 1389 1180 278 1509 143 173 119

v/s Ratio Prot c0.53 001  c0.52 0.01

v/s Ratio Perm (.00 0.05 0.23 c0.09 0.03

v/c Ratio 0.00 0.74 0.07 0.31 0.65 0.83 0.09 0.24

Uniform Delay, d1 5.8 12.4 6.1 15.1 6.1 65.3 59.9 61.0
Progression Factor 1.09 0.58 0.90 02 020 1.00 1.00 1.00
Incremental Delay, d2 0.0 24 0.1 05 17 31.9 0.2 1.1

Defay (s) 6.3 96 5.6 23 29 97.3 60.2 62.0

Level of Service A A A A A F E E
Appreach Delay (s) 92 28 78.8 62.0

Approach LOS A A E E

B

orol Delay ' ' 13.8 HCM 2000 Level of Service

HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min} 15

Description: Signal Permit No. TS-176-10
Date Issued: 6-2-03
¢ Critical Lane Group

315: Thorn Hill Rd/Office Parking Lot & Freedom Rd Synchro 9 Report
WRA (Eamonn Clements) Page 30



Baseline Calibrated

US 19/ Freedom Rd / SR 228 SINC-UP

Timing Plan: SAT Peak

HCM Signalized Intersection Capacity Analysis

r A . T T
Lane Configurations % 4 i w
Traffic Volume {vph) 7 1M 1001 46 64 3
Future Volume (vph) 7 1101 1001 46 64 3
Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924
Grade (%) 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 0.95
Satd. Flow (prot) 1819 1895 1905 1635 1826
FIt Permitted 0.19 1.00 1.00 1.00 0.95
Satd. Flow (perm) 364 1895 1905 1635 1826
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) P4 043 48 67 3
RTOR Reduction (vph) 0 0 0 7 1 0
Lane Group Flow {vph) e A% 043 41 69 0
Heavy Vehicles (%) 0% 1% 1% 0% 0% 0%
Tum Type pm-+pt NA NA  pm+ov Prot
Protected Phases 5 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s} 1262 1262 1190 1288 9.8
Effective Green, g (s) 1262 1262 1190 1288 9.8
Actuated g/C Ratio 0.84 0.84 0.79 0.86 0.07
Clearance Time (s) 6.0 6.0 6.0 8.0 8.0
Vehicle Extension (s) 3.0 6.0 6.0 3.0 3.0
Lane Grp Cap (vph) A 504 B ] 1403 119
v/s Ratio Prot 0.00  c061 0.55 0.00 c0.04
vls Ratio Perm 0.02 0.02
vic Ratio 0.02 0.72 0.69 0.03 0.58
Uniform Delay, d1 8.1 48 il 145 68.1
Progression Factor 1.45 1.53 0.44 0.22 1.00
Incremental Delay, d2 0.0 2.0 20 0.0 7.0
Delay (s) 11.7 93 54 0.3 75.1
Level of Service B A A A E
Approach Delay (s) 9.4 4.9 75.1
Approach LOS A A E
HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15

Description: Signal Permit No. TS-009-10

Date Issued: 08/12/69
Date Revised: 11/30/05
¢ Critical Lane Group

320: Freedom Rd & Haldeman Dr
WRA (Eamonn Clements)

Synchro 9 Report
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Baseline Calibrated Timing Plan: SAT Peak

US 19/ Freedom Rd / SR 228 SINC-UP HCM Signalized Intersection Capacity Analysis
AN TN s oA Y

Movement  EBL EBT EBR _ WBL _ f@éfi _WBR__ NBL  NBT  NBR  SBL ¢ SER

Lane Configurations 5 4 o 4 r

Traffic Volume (vph) 5 1065 95 171 949 4 94 8 164

Future Volume {vph) 5 1065 95 171 949 4 94 8 164

Ideal Flow (vphpl) 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924 1924

Lane Width 11 12 11 1 12 12 12 1 1 1 11 12

Grade (%) 1% 1% 1% 3%

Total Lost time (s) 35 35 35 35 35 4.0 35 40 4.0

Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1758 1895 1573 3279 1876 1769 1527 1740 1740

Fit Permitted 0.95 1.00 1.00 0.95 1.00 0.71 1.00 0.53 1.00

Satd. Flow (perm) 1758 1895 1573 3279 1876 1313 1527 963 1740

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) 5 1109 9¢ 178 989 4 98 8 171 49 30 15

RTOR Reduction (vph) 0 0 20 0 0 0 0 0 75 0 12 0

Lane Group Flow (vph) 5 1109 80 178 993 0 0 106 96 49 33 0

Heavy Vehicles (%) 0% 1% 0% 4% 2% 0% 0% 0% 3% 0% 0% 0%

Turn Type Prot NA  Perm Prot NA Perm NA pm+ov  Perm NA

Protected Phases 1 6 5 2 4 5 8

Permitted Phases 6 4 4 8

Actuated Green, G (s) 24 1025 1025 135036 16.0 295 16.0 16.0

Effective Green, g (s) 49 1050  105.0 16.0  116.1 18.0 345 18.0 18.0

Actuated g/C Ratio 0.03 0.70 0.70 0.11 0.77 0.12 0.23 0.12 0.12

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 6.0 6.0 30 6.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 57 1326 1101 349 1452 157 386 115 208

v/s Ratio Prot 000 059 005 ¢c0.53 0.03 0.02

v/s Ratio Perm 0.05 c0.08 0.04 0.05

vic Ratio 0.09 0.84 0.07 0.51 0.68 0.68 0.25 0.43 0.16

Uniform Delay, d1 70.4 16.3 7.1 63.3 8.1 63.2 47.2 61.2 59.2

Progression Factor 0.91 0.93 0.81 1.06 0.63 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 47 0.1 0.9 1.8 10.9 0.3 25 0.4

Delay (s) 64.7 19.8 5.8 68.1 7.0 741 475 63.7 59.6

Level of Service E B A E A E D E E

Approach Delay (s) 18.9 16.3 51T 61.7

Approach LOS B B E E

HCM 2000 Control Delay 23.1 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 1.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

Description: Signal Permit No. TS-094-10

Date Issued: 01/11/94

Date Revised: 11/30/05

¢ Critical Lane Group

325: Commonwealth Dr/Mclntyre Ln & Freedom Rd Synchro 9 Report
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