
HCM 2010 Signalized Intersection Summary Existing Conditions 
5; 9th St & Market St Timing Plan: Fri PM Peak 

Movement 

Lane Configurations 
Volume (veh/h) 
Number 
Initia! Q (Qb). veh 
Ped-Bike Adi(A_pbT) 

Parking Bus Adj 
Adj Sat Flow vehMn 
Lanes 
Cap, veh/h 

Arrive On Green 
Sat Flow, vehrh 

Grp Volume(v), veh/h 
Grp Sat FIow(s),veh/h/ln 

0 Sen/e(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh;'h 
HCM Platoon Ratio 
Upstream Filter(l) 
Unifomi Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%ile Back of 0(95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 

Max 0 Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

> 

EBL 

0 
1 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0,0 

EBT 

t t t 
842 

6 
0 

1.00 
186,3 

3 
1453 

0.43 
4843 

915 
1118 
12,8 
12,8 

1453 
0.63 
1453 
1.00 
1,00 
13.2 
2,1 
0.0 
6,1 

15,3 
B 

915 
15.3 

B 

6 
31.0 
6.0 

25.0 

0.0 
0.0 

> 

EBR 

0 
16 
0 

1.00 

1,00 
0,0 

0 
0 

0.00 
0 
0 
0 

0.0 
0,0 

0,00 
0 

0,00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

< 

WBL 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0,00 
0 

2.00 
0.00 
0.0 
0,0 
0.0 
0.0 
0.0 

^ 

WBT 

tt^ 
456 

2 
0 

1.00 
186.3 

2 
1133 
0.87 
3360 

211 
1118 

2.4 
2,4 

484 
0.44 
484 
2.00 
1.00 
2.4 
2,8 
0.0 
1.4 
5.3 

A 
551 
4.6 

A 

2 
31.0 
6.0 

25.0 

0.0 
0.0 

< . 

"WBR 

51 
12 
0 

0,93 
1,00 

186,3 
0 

125 
0.87 
289 

340 
1786 

2,5 
2,5 

0,16 
774 
0.44 
774 
2.00 
1,00 
2.4 
1.8 
0.0 
1,8 
4.2 

A 

^ 

NBL 

71 
7 
0 

1.00 
1.00 

178,8 
0 

164 
0.13 
409 
333 

1768 
10.5 
10.5 
0.23 
707 
0.47 
707 
0.33 
1,00 
20.2 
2.2 
0.0 
9.1 

22.4 
C 

. L 

NBT 
4T̂  
328 

4 
0 

1.00 
178,8 

2 
775 
0.13 
1936 

0 
0 

0.0 
0,0 

0 
0.00 

0 
0.33 
0,00 
0.0 
0,0 
0.0 
0,0 
0,0 

576 
22.4 

C 

\ 
4 

29.0 
6.0 

23.0 
12.5 
0.0 

NBR SBL SBT SB^ 

131 0 0 0 
14 
0 

0.93 

0.90 
178.8 

0 
325 
0.13 
811 
243 

1389 
9.7 
9,7 

0,58 
556 
0.44 

556 
0.33 
1.00 
19,8 
2.5 
0.0 
7,1 

22,3 
C 

i^^^^r 

Intersection Summary 

HCM 2010 Ctd Delay 
HCM 2010 LOS 

14.4 
B 

Notes ^ m 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

Existing Conditions 
Timing Plan: Fri PM Peak 

Lane Group 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 

Frt 
Fit Protected 

Satd, Flow (prot) 
Fit Permitted 
Satd, Flow (perm) 
RightTumonRed 

> 

EBL 

90 
1900 
0,95 

0 

0 
No 

- * 

EBT 
4t 
345 

1900 
'0.60 
0,99 

0,990 

2065 
0.990 
2035 

> 

EBR 

0 
1900 
1.00 

0 

0 
No 

r 
WBL 

0 
1900 
1,00 

0 

0 

-

WBT 

0 
1900 
1.00 

0 

0 

WBR 

0 
1900 
1,00 

0 

0 
No 

A 
NBL 

0 
1900 
1.00 

0 

0 

t 
NBT 
t ^ 
410 

1900 
0.95 
0,98 

0.964 

3121 

3121 

A 
NBR 

132 
1900 

0.95 

0 

0 
No 

V 
SBL 

0 
1900 
1.00 

0 

0 

i 
SBT 

0 
1900 
1.00 

0 

0 

V 
SBR 

0 
1900 
1,00 

0 

0 
No 

Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 

30 
442 
10.0 

30 
450 
10.2 

30 
343 
7.8 

30 
565 
12,8 

Confl, Peds, (#/hr) 100 
Peak Hour Factor 0,92 
Parking (#/hr) 0 
Adj. Flow (vph) 98 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 
Enter Blocked Intereectlon No 
Lane Alignment Left 
Median Widtti(ft) 
Link Offset(ft) 
Crosswalk Widtti(ft) 
Two way Left Tum Lane 
Headway Factor 1.09 
Turning Speed (mph) 15 
Turn Type Pern 
Protected Phases 
Pemiitted Phases 2 
Minimum Split (s) 23,0 
Total Split (s) 30.0 
Tolal Split (%) 50.0% 
Maximum Green (s) 24,0 
Yellow Time (s) 3.0 
All-Red Time (s) 3.0 
Lost Time Adjust (s) 
Total Lost Time (s) 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 

v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 

0.92 
100 

0.92 
100 

0.92 0.92 
100 

0.92 
100 

0.92 0.92 
100 
0.92 

100 
0.92 0.92 

100 
0.92 

0 
375 0 0 0 0 0 446 143 0 0 0 

473 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

23,0 
30.0 

50.0% 
24.0 
3.0 
3.0 

-1.0 
5.0 

25,0 
0.42 
0.56 
16.5 
0,0 

16.5 

0 
No 

Right 

1,09 
9 

0 
No 

Left 

1.09 
15 

0 
No 

0 

No 

Left Right 
0 
0 

16 

0 
No 

Left 

1,09 1,09 
9 

1,09 1,09 
15 

NA 

23.0 
30.0 

50.0% 
24.0 
3.0 
3.0 

-1.0 
5.0 

25.0 
0.42 
0.45 
14.0 
0.0 

14.0 

589 
No 

Left 

0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 

0 
0 

16 

0 
No 

Right 

1.09 1.09 1.09 1.09 
9 15 9 
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Lanes, Volumes, Timings 

6: 9th St & Chestnut St 

> 

Lane Group EBL EBT 

> 

EBR 

r 
WBL 

* -

WBT 

V, 

WBR 

^ 

NBL 

t 
NBT 

Existing Condit 

Timing Plan: FriPM 

A V \ 
NBR SBL SBT 

V 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 

Intemal Unk Dist (ft) 

16.5 
B 

103 
170 
362 

Turn Bay Length (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

847 
0 
0 
0 

0.56 

370 

intersection Summary 

14.0 
B 

76 
115 
263 

1300 
0 
0 
0 

0.45 

485 

Area Type: Ottier 
Cycle Length: 60 

Actuated Cycle Lengtti: 60 
Offset: 0 (0%), Referenced to phase 2:E8TL, Start of Yellow 

Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.56 
Intersection Signal Delay: 15.1 
Intersection Capacity Utilization 40.8% 
Analysis Period (min) 15 
* User Entered Value 

Intersectton LOS: B 
ICU Level of Service A 

Splits and Phases: 6: 9th St & Chestnut St 

Pennoni Associates 
1/22/2013 
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HCM 2010 Signalized Intersection Summary 
6: 9th St & Chestnut St 

Existing Conditions 
Timing Plan: FriPM Peak 

Movement 
Lane Configurations 
Volume (veh/h) 
Number 

Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Paridng Bus Adj 
Adj Sat Flow veh/h/ln 
Lanes 
Cap, veh.'li 
Arrive On Green 
Sat Flov/, vehrh 

> 

EBL 

90 
5 
0 

1,00 
1.00 

186.3 

0 
120 

0.42 
0 

- * 

EBT 
4t 
345 

2 
0 

1,00 
186.3 

2 
424 
0.42 
1695 

> 

EBR 

0 
12 
0 

1.00 

1.00 
0.0 

0 
0 

0.00 

0 

r 
WBL 

0 

* -

WBT 

0 

v. 
WBR 

0 

^ 

N8L 

0 
3 
0 

1.00 

1.00 
0,0 

0 
0 

0,00 
0 

J V 

NBT 
tT* 
410 

8 
0 

1.00 
186,3 

2 
1025 
0,42 
2553 

A 
NBR 

132 
18 
0 

0,93 
0.90 

186.3 

0 
324 

0.42 

778 

V 
"SBL 

0 

I 
SBT 

0 

V 
SBS 

0 

Grp Volume(v), veh/h 98 375 0 
Grp Sat Flow(s),veh/h/In 0 1017 0 
Q Serve(g_s), s 0.0 20,4 0.0 
Cycle Q Clear(g_c), s 25.0 20.4 0.0 
Prop In Lane 1.00 0.00 
Lane Grp Cap(c), veh/h 120 424 0 
V/CRatio(X) 0.82 0.88 0.00 
Avail Cap(c„a), veh/h 120 424 0 
HCM Platoon Ratio 0,00 0.00 0,00 
Upstream Filter(l) 1,00 1,00 0,00 
Uniform Delay (d), s/veh 30.0 16.2 0.0 
Incr Delay (d2), s/veh 43,7 22.7 0,0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 
%ile B x k of Q (95%), veh/ln 5.2 10.4 0,0 
Lane Grp Delay (d), s/veh 73,7 38.9 0.0 
Lane Grp LOS E D 

Assigned Phs 2 
Phs DuraUon (G+Y+Rc), s 30.0 
Change Period (Y+Rc), s 6.0 
Max Green Setting (Gmax), s 24.0 
Max Q Clear Time (g_c+l 1), s 27.0 
Green Ext Time (p_c), s 0.0 

Intersection Summary 

0 
0 

0.0 
0,0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0,0 
0,0 
0,0 
0,0 

319 
1770 

7,7 
7,7 

737 

0.43 

737 

0.00 

1,00 

12.5 
1.8 
0.0 
6,1 

14.3 

270 
1468 

7.9 

7.9 
0.53 
612 

0.44 
612 
0.00 
1,00 
12.5 
2.3 
0.0 
5.3 

14.8 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

473 
46.1 

D 

589 
14.5 

B 

1 
8 

30.0 

6.0 

24.0 

9.9 

0.0 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

ftotes 

28,6 
C 

Pennoni Assxiates 
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• 

• 

• 

Lanes, Volumes, Timings 
1: 7th St & Market St 

Lane Group 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd, Flow (pemi) 
RightTumonRed 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl, Peds, (#/hr) 
Peak Hour Factor 
Parking (#/hr) 
Adj. Flow (vph) 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 

Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Wldth(ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Tum Type 
Protected Phases 
Permitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Conttol Delay 

Queue Delay 
Total Delay 

Pennoni Associates, Inc 
1/22/2013 

> 

EBL 

0 
1900 

10 
1.00 

0 

0 

100 
0.92 

0 

0 
No 

Left 

1,09 
15 

EBT 

t t t 
700 

1900 
10 

*0.60 

3129 

3129 

30 
450 
10,2 

0.92 

761 

761 
No 

Left 
0 
0 

16 

1.09 

NA 
6 

30.0 
35.0 

58.3% 
29,0 
3.0 
3.0 

-1.0 
5.0 

30.0 
0,50 
0.49 
14,6 
0.0 

14,6 

> 

EBR 

0 
1900 

10 
1.00 

0 

0 
No 

100 
0,92 

0 

0 
No 

Right 

1,09 
9 

< 

"WBL 

0 
1900 

10 
1,00 

0 

0 

100 
0.92 

0 

0 
No 

Left 

1,09 
15 

4— 

WBT 

t ^ 
279 

1900 
10 

0.95 
0.99 

0.970 

3159 

3159 

30 
379 
8.6 

0.92 

303 

378 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

20.0 
35.0 

58.3% 
29,0 
3.0 
3.0 

-1.0 
5.0 

30.0 
0,50 
0.24 
9,0 
0,0 
9,0 

WBR 

69 
1900 

10 
'0.60 

0 

0 
No 

100 
0.92 

75 

0 
No 

Right 

1,09 
9 

^ 

NBL 

86 
1900 

9 
0.95 

0 

0 

100 
0.92 

0 
93 

0 
No 

Left 

1.14 
15 

Perm 

4 
20.0 
25.0 

41.7% 
19,0 
3.0 
3.0 

. b 

NBT 

4 ^ 
235 

1900 
9 

0,95 
0.96 

0.958 
0.990 
2936 

0.990 
2885 

30 
565 
12.8 

0.92 

255 

483 
No 

Left 
0 
0 

16 

1.14 

NA 
4 

20.0 
25.0 

41.7% 
19.0 
3.0 
3.0 

-1.0 
5,0 

20.0 
0.33 
0.50 
19.8 
0.0 

19,8 

Existing Conditions 
Timing Plan: Sat PM Peak 

NBR 

124 
1900 

9 
0,95 

0 

0 
No 

100 
0.92 

135 

0 
No 

Right 

1.14 
9 

V 
SBL " 

0 
1900 

10 
1.00 

0 

0 

100 
0.92 

0 

0 
No 

Left 

1.09 
15 

1 
SBT 

0 
1900 

10 
1.00 

0 

0 

30 
375 
8.5 

0.92 

0 

0 
No 

Left 
0 
0 

16 

1.09 

Synchro 8 

V 
^ ^ ^ 

0 
1900 

10 
1.00 

0 

0 
No 

100 
0.92 

0 

0 
No 

Right 

1.09 
9 

Report 
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Lanes, Volumes, Timings 
1:7th St & Market St 

Existing Conditions 
Timing Plan: Sat PM Peak 

> > < ^ \ t ^ V i V 
^ e Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S' 

LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Lengtti 95tti (ft) 
Intemal Link Dist (ft) 

B 
14,6 

B 
161 
213 
370 

A 
9.0 

A 
37 
60 

299 

B 
19.8 

B 
85 

125 
485 

Tum Bay Lengtti (ft) 
Base Capacity (vph) 

Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

1564 

0 
0 
0 

0.49 

1579 
0 
0 
0 

0.24 

962 
0 
0 
0 

0.50 

Intersection Summary " ' ' " ' 
Other Area Type: 

Cycle Length: 60 
Actuated Cycle Length: 60 
Offset: 34 (57%), Referenced to phase 6:EBT, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 

Maximum v/c Ratio: 0.50 
Intersection Signal Delay: 14.8 
Intersection Capacity Utilization 37.9% 
Analysis Period (min) 15 
* User Entered Value 

Intersection LOS: B 
ICU Level of Service A 

295 

Splits and Phases: 1:7th St & Market St 

02 
^ 5 \ 

— • t S B ^ R ) 

• ^ • M F 

ri^^Bi^ J 

.. .,-...J 

1 

^ J ^ 

t . 
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HCM 2010 Signalized Intersection Summary Existing Conditions 
1: 7th St & Market St Timing Plan: Sat PM Peak 

Movement 

Lane Configurattons 
Volume (veh/h) 
Number 
Initial Q (Qb). veh 
Ped-Bike Adj(A_pbT) 

Parking Bus Adj 
Adj Sat Flow veh/h/ln 

Lanes 
Cap, veh/h 
Anrive On Green 
Sat Flow, veh/h 

> 

EBL 

0 
1 
0 

1.00 
1.00 
0,0 

0 
0 

0.00 
0 

EBT 

t t t 
700 

6 
0 

1.00 
186.3 

3 
1676 
0.17 
4843 

> 

EBR 

0 
16 
0 

1.00 
1.00 
0,0 

0 
0 

0.00 
0 

< 

WBL 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

• 4 — 

WBT 

t ^ 
279 

2 
0 

1.00 
185,3 

2 
1394 
0.50 
2881 

WBR 

69 
12 

0 
0.94 

1.00 
186,3 

0 
338 

0,50 
575 

^ 

NBL 

86 
7 

0 
1.00 
0.90 

178.8 
0 

194 
0.11 
581 

t 
NBT 

4^ 
235 

4 
0 

1.00 
178.8 

2 
543 
0.11 

1630 

A 
NBR 

124 
14 

0 
0,91 
1.00 

178.8 
0 

299 

0.11 
896 

V 
SBL" 

0 

SBT 

0 0 

Grp Vo!ume(v), veh/h 
Grp Sat Flow(s),veh/h/ln 
Q Sen/e(g_s), s 
Cycle Q Clear{g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), vehi'h 
HCM Platoon Ratio 
Upstream Filter(i} 
Uniform Delay (d), sA/eh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%i!e Back of Q (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

0 
0 

0.0 
0,0 

0.00 
0 

0.00 
0 

0.00 
0,00 
0.0 
0,0 
0.0 
0,0 
0.0 

761 
1118 
12,3 
12.3 

1676 
0.45 
1676 
0.00 
1,00 
17.7 
0.9 
0.0 

6,8 
18,5 

B 

0 
0 

0,0 
0,0 

0,00 
0 

0.00 
0 

0.00 
0,00 
0.0 
0.0 
0.0 
0.0 
0,0 

0 
0 

0,0 
0,0 

0,00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

190 
1770 

3.6 
3,6 

885 
0.21 

885 
0.00 
1.00 
8.4 
0,6 
0.0 

2,6 
9.0 

A 

188 
1693 

3.7 
3,7 

0.40 
845 

0,22 
84S 

0.00 
1,00 
8.4 
0,6 
0,0 

2,6 
9,0 

A 

253 
1580 

9,0 
9.0 

0.37 
527 

0.48 
527 
0.00 
1,00 
21.8 

3,1 
0,0 

7,5 
24.9 

C 

0 
0 

0.0 
0,0 

0 
0.00 

0 
0,00 
0,00 
0.0 
0,0 
0,0 
0.0 
0.0 

230 
1526 

8.5 
8,5 

0.59 
509 

0.45 
509 
0.00 
1,00 
21,6 

2.9 
0.0 
6.9 

24.5 
C 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

761 
18.5 

B 

378 
9.0 

A 

483 
24.7 

C 

Timer 

Assigned Phs 6 2 4 
Phs Duration (G+Y+Rc), s 35,0 35.0 25.0 
Change Period (Y+Rc), s 6.0 6.0 6.0 
Max Green Setting (Gmax). s 29.0 29.0 19,0 
Max Q Clear Time (g_c+l1),s 14.3 5.7 11.0 
Green Ext Time (p_c), s 6.6 8,3 1.9 

intersection Summary ^ 

HCM 2010 Ctri Delay 18.2 

HCM 2010 LOS B 

Notes 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings Existing Conditions 
2: 7th St & Chestnut St Timing Plan: Sat PM Peak 

lane Group 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 

Frt 
Fit Protected 
Satd. Flow (prot) 

> 

EBL 

106 
1900 
0,95 

0 

- * 

EBT 

4t 
294 

1900 
*0.60 
0,98 

0.987 
2059 

> 

EBR 

0 
1900 
1,00 

0 

< 

WBL 

0 
1900 
1,00 

0 

4 — 

WBT 

0 
1900 
1,00 

0 

K 
WBR 

0 
1900 
1.00 

0 

^ 

NBL 

0 
1900 
1,00 

0 

t 
NBT 

t1^ 
284 

1900 
0.95 
0,98 

0.966 

3132 

A 
NBR 

83 
1900 
0,95 

0 

V 
SBL 

0 
1900 
1.00 

0 

SBT 

0 
1900 
1.00 

0 

V 
suî  

0 
1900 
1.00 

0 

30 
393 
8.9 

0,92 
100 
0.92 

100 
0,92 

30 
327 
7.4 

0.92 
100 

0.92 
100 
0.92 

30 
565 
12,8 

0,92 
100 

0,92 

Fit Permitted 0.987 
Satd. Flow (perm) 0 2020 0 0 0 0 0 3132 O O O O 
RightTumonRed No No No No No 
Satd, Flow (RTOR) 
Link speed (mph) 30 
Link Distance (ft) 450 
Travel Time (s) 10,2 
Confl. Peds, (#/hr) 100 100 100 
Peak Hour Factor 0.92 0.92 0.92 0.92 
Parî Ing (#/hr) Q 0 
Adj, Flow (vph) 115 320 0 0 0 0 0 309 90 0 0 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 435 0 0 0 0 0 399 0 0 0 0 
Enter Blocked Intersection No No No No No No No No No No No No 

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) O O O O 
Link Offset(ft) O O O O 
Crosswalk Wldth(ft) 16 16 16 16 
Two way Left Turn Lane 
Headway Factor 1.09 1.09 1,09 1,09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1,09 
Tuming Speed (mph) 15 9 15 9 15 9 15 9 
Turn Type Pemi NA NA 
Protected Phases 2 8 
Pemiitted Phases 2 
Minimum Split (s) 23,0 23.0 23.0 
Total Split (s) 30.0 30.0 30.0 
Total Split (%) 50.0% 50.0% 50.0% 
Maximum Green (s) 24.0 24.0 24.0 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

3,0 3.0 
3.0 3.0 

-1.0 
5.0 

3.0 
3.0 

-1.0 
5.0 

Lead/Lag 

Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 

25.0 
0.42 
0.52 
14.4 
0.0 

14.4 
B 

25.0 
0.42 
0.31 
12.5 
0.0 

12.5 
B 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
2: 7th St & Chestnut St 

Existing Conditions 
Timing Plan: Sat PM Peak 

> > < < \ t A V I y 
Lane Group EBL EBT " "EBR WBL WBT WBR NBL NBT "NBR SBL SBT" SBFJ 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 

Intemal Link Dist (ft) 

14.4 
B 

73 
128 
370 313 

12.5 
B 

48 
76 

247 485 
Tum Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Interaection Summary 

Area Type: 
Cycle Length: 60 
Actuated Cycle Length: 60 
Offset: 0 (0%), Referencec 

Ottier 

to phase 2:E 

841 
0 
0 
0 

0.52 

BTL, Start of Yellow 

" 

1305 
0 

0 
0 

0.31 

.. 

Natural Cycle: 50 
Control Type: Pretimed 
Mawmum v/c Ratio: 0.52 
Intersection Signal Delay: 13,5 
Intersection Capacity Utilization 34.7% 

Intersection LOS: B 
ICU Level of Service A 

Analysis Period (min) 15 
* User Entered Value 

Splits and Phases: 2: 7th St & ChesfriutSt 

Pennoni Associates, Inc. 
1/22/2013 

Synchro 8 Report 
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• 

• 

• 

HCM 2010 Signalized Intersection Summary 
2: 7th St & Chestnut St 

Movement 

Lane Configurations 
Volume (veh/h) 
Number 
Initial Q(Qb), veh 
Ped-Bike Adj(A_pbT) 
Part<ing Bus Adj 
Adj Sat Flow veh/h/ln 
Lanes 
Cap, veh/h 
Anive On Green 
Sat Flow, veh/h 

Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/In 
Q Serve(g_s), s 
Cycle Q Clear{g_c), s 

Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_^a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 

Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%ile Back of Q (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p„c), s 

Intersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

Notes 

Pennoni Associates, Inc. 
1/22/2013 

EBL 

106 
5 
0 

1.00 
1.00 

186.3 
0 

120 
0,14 

0 
115 

0 
0.0 

25.0 
1,00 
120 

0.96 
120 

0,00 
1,00 
38.4 
71,6 
0,0 
7.6 

110.0 
F 

EBT 

4t 
294 

2 
0 

1.00 
186.3 

2 
424 
0.14 
1695 

320 
1017 
18.2 
18.2 

424 
0.76 
424 
0.00 
1,00 
22.9 
11,8 
0,0 

10,1 
34,8 

C 
435 
54.6 

D 

2 
30.0 
6.0 

24.0 
27.0 
0.0 

EBR WBL WBT WBR 

O O O O 
12 
0 

1.00 

1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0,0 

0,00 
0 

0.00 
0 

0.00 
0,00 
0.0 
0.0 
0.0 
0,0 
0,0 

34.5 

c 

^ 

NBL 

0 
3 
0 

1.00 
1,00 
0,0 

0 
0 

0.00 
0 
0 
0 

0.0 
0,0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

i k 

NBT " 

tT> 
284 

8 
0 

1.00 
186.3 

2 
1113 
0.42 
2764 

202 
1770 

4,5 
4.5 

737 
0,27 
737 
0.00 
1.00 
11.5 
0,9 
0.0 
3.5 

12.4 
B 

399 
12.5 

B 

8 
30.0 
6.0 

24.0 
6.7 
22 

Exist ing Condi t ions 
Timing Plan: Sal PM Peak 

A V i V 
N"B"f̂ '"" SBL SBT SBR 

83 0 0 0 
18 
0 

0.93 
1.00 

186,3 
0 

316 
0.42 
758 
197 

1660 
47 
47 

0.46 
692 

0.28 
692 
0.00 
1.00 
11.6 
1.0 
0.0 
3.4 

12.6 
B 

Synchro 8 Report 
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Lanes, Volumes, Timings Existing Conditions 
3: Sth St St Market St Timing Plan: Sat PM Peak 

Lane Group 

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

Lane Util, Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Pennitted 
Satd. Flow (pemi) 

Right Turn on Red 

> 

EBL 

0 
1900 

10 
1.00 

0 

0 

EBT 

t t ^ 
625 

1900 

10 
0,91 
0.99 

0.979 

4595 

4595 

> 

EBR 

101 
1900 

10 
*0.60 

0 

0 
No 

< 

WBL 

0 
1900 

10 
1.00 

0 

0 

^ 

WBT 
t t 
397 

1900 
10 

*0,60 

2086 

2086 

< 

WBR 

0 
1900 

10 
1.00 

0 

0 
No 

^ 

NBL 

0 
1900 

10 
1.00 

0 

0 

t 
NBT 

0 
1900 

10 
1.00 

0 

0 

A 
fMBR 

0 
1900 

10 
1.00 

0 

0 
No 

V 
SBL 

57 
1900 

9 
0.95 

0 

0 

\ 

SBT 

4T. 
385 

1900 

9 
0.95 
0.98 

0.986 
0.994 
3096 
0.994 
3069 

V 
SB"^ 

47 
1900 

9 
0.95 

0 

0 
No 

Satd, Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 

Travel Time (s) 

30 
450 
10.2 

30 
450 
10.2 

30 
565 
12.8 

30 
386 
8.8 

0 0 62 418 51 

0 
No 

Left 
0 

0 
No 

Right 

0 
No 

Left 

531 
No 

Left 
0 

0 
No 

Right 

Confl. Peds. (#/hr) 100 100 100 100 100 100 100 100 
Peak Hour Factor 0.92 0,92 0.92 0.92 0,92 0,92 0.92 0,92 0.92 0.92 0.92 0.92 
Pariiing (#/hr) 0 
Adj. Flow (vph) 0 679 110 0 432 0 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 789 0 0 432 0 0 
Enter Blocked Intersection No No No No No No No 

Lane Alignment Left Left Right Left Left Right Left 
Median Wldth(ft) 0 0 
LinkQffset(ft) O O O O 
Crosswalk WIdtti(ft) 16 16 16 16 
Two way Left Turn Lane 
Headway Factor 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.14 1.14 1.14 
Tuming Speed (mph) 15 9 15 9 15 9 15 9 
Turn Type NA NA Pemi NA 
Protected Phases 6 2 8 
Pemiitted Phases 8 
Minimum Split (s) 10.0 10.0 10.0 10.0 
Total Spilt (s) 31.0 31.0 29,0 29.0 
Total Split (%) 51.7% 51.7% 48.3% 48.3% 
Maximum Green (s) 25.0 25.0 23.0 23.0 
Yellow Time (s) 3.5 3.5 3.5 3.5 
All-Red Time (s) 2.5 2,5 2.5 2.5 
Lost Time Adjust (s) -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5,0 5,0 
Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 26.0 26.0 24.0 
Actuated g/C Ratio 0.43 0,43 0.40 
v/c Ratio 0.40 0.48 0.43 
Conti-ol Delay 6.3 15,8 14.5 
Queue Delay 0.0 0.0 0.0 
Total Delay 6.3 15.8 14.5 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
3: Sth St & Market St 

Existing Conditions 
Timing Plan: Sat PM Peak 

Lane Group EBL EBT EBR" ."'WBL WBT WBR NBL NBT NBR SBL SBT SBFJ 

B 
14.5 

B 
70 

107 
306 

LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95tti (ft) 
Intemal Link Dist (ft) 

A 
6.3 
A 

26 
36 

370 

B 
15,8 

B 
103 
172 
370 

Turn Bay Lengtti (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

1991 
0 
0 
0 

0.40 

903 
0 
0 
0 

0.48 

485 

1227 
0 
0 
0 

0.43 

Area Type; Other 
Cycle Length; 60 
Actuated Cycle Length; 60 
Offset: 0 (0%), Referenced to phase 2:WBT and 6;EBT, Start of Yellow 
Natural Cycle: 40 
Control Type: Pretimed 
Maximum v/c Ratio; 0,48 
Intersection Signal Delay: 11.1 Intersection LOS: B 
Intersection Capacity Utilization 37.9% ICU Level of Service A 
Analysis Period (min) 15 
* User Entered Value 

Splits and Phases: 3: Sth St 8 Market St 

Pennoni Associaies, Inc 
1/22/2013 
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HCM 2010 Signalized Intersection Summary 
3: Sth St & Market St 

Existing Conditions 
Timing Plan: Sat PM Peak 

Movement EBL EST EBR WBL WBT WBR NBL NBT NBR SBL SBT SBI^ 
Lane Configurations f f ^ 
Volume (veh/h) 0 625 
Number 1 6 
Initial Q (Qb). veh 0 0 
Ped-Bike Adj(A_pbT) 1,00 
Parking Bus Adj 1.00 1.00 
Adj Sat Flow veh/h/ln 0.0 186.3 
Lanes 0 3 
Cap, veh/h 0 1895 
Arrive On Green 0.00 0.87 
Sat Flow, veh/h 0 4540 

t t 
101 
16 
0 

0.93 
1.00 
86,3 

0 
302 
0.87 
697 
265 

1679 
1.8 
1.8 

0.42 
727 
0.36 
727 
2.00 
1.00 
2.4 
1.4 
0.0 
1,4 
3.8 

A 

0 
5 
0 

1,00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0,00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0,0 
0,0 

397 
2 
0 

1.00 
186.3 

2 
969 
0,43 
3725 
432 

1118 
8.1 
8.1 

969 
0.45 
969 
1.00 
1.00 
11.9 
1.5 
0,0 
3.9 

13.4 
B 

0 
12 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0,0 
0,0 
0,0 
0.0 

57 
3 
0 

1.00 
1,00 

178.8 
0 

148 
0.40 
370 

4Tf 
385 

8 
0 

1.00 
178.8 

2 
1035 
0.40 
2589 

47 
18 
0 

0.93 
0.90 

178,8 
0 

132 
0.40 
331 

Grp Volume(v), veh/h 0 524 
Grp Sat Flow(s),veh/h/ln 0 1695 
Q Serve(g_s), s 0.0 1.8 
Cycle QCIear(g_c),s 0.0 1.8 
Prop In Lane 0,00 
Lane Grp Cap(c), veh/h 0 1469 
V/C Ratlo(X) 0.00 0.36 
Avail Cap(c_a), veh/h 0 1469 
HCM Platoon Ratio 2.00 2.00 
Upsti-eam Filter(l) 0.00 1,00 
Unifomi Delay (d), s/veh 0.0 2.4 
Incr Delay (d2), s/veh 0.0 0.7 
Initial Q Delay(d3),s/veh 0.0 0.0 
%Ile Back of Q (95%), veh/ln 0.0 1.1 
Lane Grp Delay (d), s/veh 0.0 3.1 
Lane Grp LOS A 

297 
1770 

7.3 
73 

0.21 
708 
0.42 
708 
1.00 
1,00 
13.0 
1,8 
0,0 
5.7 

14.8 

0 
0 

0.0 
0.0 

0 
0.00 

0 
1.00 
0,00 
0.0 
0,0 
0.0 
0.0 
0.0 

234 
1519 

6,6 
6.6 

0,22 
608 
0.39 
608 
1.00 
1.00 
12.8 
1,8 
0,0 
4.5 

14.6 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

789 
3.3 

A 

432 
13.4 

B 

531 
14.7 

B 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+ll), s 
Green Ext Time (p_c), s 

6 
31.0 
6.0 

25,0 
0.0 
0.0 

2 
31.0 
6.0 

25.0 
0.0 
0,0 

Intersection Summary 

29.0 
6.0 

23.0 
9.3 
0.0 

HCM 2010 Ctrl Delay 
HCM 2010 LOS 

9.3 
A 

Pennoni Associates, Inc. 
1/22/2013 
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Lanes, Volumes, Timings Existing Conditions 
4: Sth St & Chestnu t St Timing Plan: Sat PM Peak 

Lane Group "EBL EBT EBR """WBL ' WBT WBR NBL NBT NBR SBL SBT SBf̂  
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 

Frt 
Ftt Protected 
Satd. Flow (prot) 
Fit Permitted 

Satd. Flow (perm) 
RightTumonRed 

0 
1900 
1.00 

0 

0 

t> 
304 

1900 
0.95 
0.99 

0.977 

3187 

3187 

54 
1900 
*0.60 

0 

0 
No 

0 
1900 
1,00 

0 

0 

0 
1900 
1.00 

0 

0 

0 
1900 
1.00 

0 

0 
No 

0 
1900 
1.00 

0 

0 

0 
1900 
1,00 

0 

0 

0 
1900 
1.00 

0 

0 
No 

107 
1900 
0.95 

0 

0 
No 

4 t 
370 

1900 
0.95 
0.98 

0,989 
3267 
0,989 
3214 

0 
1900 
1,00 

0 

0 
No 

Said. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confi. Peds. (#/hr) 
Peak Hour Factor 

Partying (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
0 

30 
450 
10,2 

0.92 

330 

100 
0,92 

59 

100 
0.92 

0 

30 
450 
10.2 

0.92 

0 

100 
0.92 

0 

100 
0.92 

0 

30 
329 
7,5 

0,92 

0 

100 
0.92 

0 

100 
0.92 

116 

30 
565 
12.8 

0.92 

402 

100 
0,92 

0 
0 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Wldth(ft) 
Link Offset(ft) 
Crosswalk Wldth(ft) 

0 
No 

Left 

389 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

518 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headway Factor 
Turning Speed (mph) 
Turn Type 
Protected Phases 
Pemilfted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

1.09 

NA 
2 

24.0 
30.0 

50.0% 
24.0 
3.0 
3.0 

-1.0 
5.0 

1,09 
9 

1.09 
15 

1.09 1.09 
9 

1.09 
15 

1.09 1.09 
9 

1.09 
15 

Pemi 

4 
24.0 
30.0 

50.0% 
24.0 
3.0 
3.0 

1.09 

NA 
4 

24,0 
30.0 

50.0% 
24.0 
3.0 
3.0 

-1.0 
5.0 

1,09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Acftiated g/C Ratio 
v'c Ratio 
Control Delay 
Queue Delay 
Tolal Delay 
LOS 

Pennoni Associates, Inc, 
1/22/2013 

25.0 
0.42 
0.29 
77 
0.0 
77 

A 

; 

25.0 
0.42 
0.39 
7.3 
0.0 
73 

A 

Synchro 8 Report 
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Lanes, Volumes, Timings Existing Conditions 
4: Sth St & Chestnut St Timing Plan: Sat PM Peak 

Lane Group EBL 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95lh (ft) 
ntemal Link Dist (ft) 

EBT EBR 

7.7 
A 

27 
41 

370 

WBL WBT WBR NBL 

370 

NBT NBR 

249 

SBL SBT 

7.3 
A 

31 
43 

485 

SBK 

Turn Bay Length (ft) 
3ase Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersection Summary 

Area Type: Ottier 

1327 
0 
0 
0 

0,29 

1339 
0 
0 
0 

0,39 

1 
Cyde Length: 60 
Actuated Cycle Length: 60 
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.39 
Intersection Signal Delay; 7,5 
Intersection Capacity Utilization 36.0% 

Intersection LOS: A 
ICU Level of Service A 

Analysis Period (min) 15 
' User Entered Value 

Splits and Phases: 4: Sth St & Chestnut St 

- > 0 2 (?.) 
30 s 

V 

1 1 
T 04 

30 5 • ~ 1 . a 

Pennoni Associates, Inc. Synchro 8 Report 
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HCM 2010 Signalized Intersection Summary 
4: Sth St & Chestnut St 

Existing Conditions 
Timing Plan: Sat PM Peak 

> > < <• ^ t A V ; V 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL" SBT SBF̂  

Lane Configurations t t * 
Volume (veh/h) 0 304 54 
Number 5 2 12 
Initial Q (Qb), veh 0 0 0 
Ped-Bike Ad](Aj}bT) 1.00 0.93 
Pari<Ing Bus Adj 1.00 1.00 1.00 
Adj Sat Flow veh/h/ln 0.0 186.3 186.3 
Lanes 0 2 0 
Cap, veh/h 0 1238 218 
Amlve On Green 0.00 0.14 0.14 
Sat Flow, veh/h 0 3063 522 

107 
7 
0 

1.00 
1.00 

186.3 
0 

120 
0.42 

0 

4 t 
370 

4 
0 

0 
14 
0 

1.00 
1.00 

186.3 
2 

1.00 
0.0 

0 
671 
0.42 
1695 

0 
0.00 

0 

Grp Vo!ume(v), veh/h 
Grp Sat Flow(s),veh/h/ln 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop tn Lane 
Lane Grp Cap(c), veh-ti 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 

Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%ile Back of Q (95%), veh/ln 
Lane Grp Delay (d), sA/eh 
Lane Grp LOS 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

194 
1770 

5.9 
5.9 

737 
0.26 
737 

0.00 
1,00 
17,6 
0.9 
0.0 
5,1 

18.5 
B 

195 
1723 

6,1 
6.1 

0.30 
718 
0.27 
718 

0.00 
1,00 
17,7 
0,9 
0,0 
5.1 

18.6 
B 

116 
0 

0.0 
25.0 
1.00 
120 

0.97 
120 

0.00 
1.00 
30.0 
73.6 
0.0 
7.4 

103.6 
F 

402 
1610 
11.6 
11.6 

671 
0.60 
671 

0.00 
1,00 
13.6 
3.9 
0.0 
8.3 

17.5 
B 

0 
0 

0.0 
0,0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0,0 
0.0 
0.0 
0.0 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

389 
18.6 

B 

518 
36.8 

D 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p„c),s 

Intersection Summary 

2 
30.0 
6.0 

24.0 
8.1 
0.0 

4 
30.0 
6.0 

24.0 
27.0 
0.0 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

Notes 

29,0 
C 

Pennoni Associates. Inc. 
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57 
1900 

9 
0.95 

4T* 
328 

1900 
9 

0.95 

105 
1900 

9 
0.95 

0 
1900 

10 
1.00 

0 
1900 

10 
1,00 

0 
1900 

10 
1.00 

0.97 
0.968 
0.994 

0 3009 0 0 0 0 
0.994 

100 
0.92 0,92 

100 
0.92 

100 
0.92 0.92 

100 
0.92 

0 
62 357 114 0 0 0 

Lanes, Volumes, Timings Existing Conditions 
5: 9th St & Marke t St Timing Plan; Sat PM Peak 

Lane Group " E ^ , . - EBT EBR" " " "WBL" WBT WBR N8L NBT NBR SBL SBT SBÎ  

Lane Configurations t t t t l * 
Volume (vph) 0 683 0 0 455 56 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 10 10 10 10 10 10 
Lane Util. Factor 1.00 *0.60 1.00 1.00 *0.60 0.95 
Ped Bike Factor 0.99 
Frt 0.984 
Fit Protected 
Satd. Flow (prot) 0 3129 0 0 2035 0 
Fit Pemiitted 
Satd. Flow (perm) 0 3129 0 0 2035 0 0 2983 
Right Tum on Red No No No No 
Satd, Flow (RTOR) 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 378 450 565 377 
Travel Time (s) 8.6 10.2 12.8 8.6 
Confl. Peds, (#/hr) 100 100 100 100 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Parking (#/hr) 
Adj. Flow (vph) 0 742 0 0 495 61 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 742 0 0 556 0 0 533 0 0 0 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Righl 
Median Width(ft) O O O O 
LlnkOffset(ft) O O O O 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane 
Headway Factor 1.09 1.09 1.09 1.09 1,09 1.09 1,14 1.14 1,14 1.09 1.09 1.09 
Tuming Speed (mph) 15 9 15 9 15 9 15 9 
Turn Type NA NA Perm NA 
Protected Phases 6 2 4 
Pemiitted Phases 
Minimum Spilt (s) 30.0 20.0 
Total Split (s) 31.0 31.0 
Total Split(%) 51.7% 51.7% 
Maximum Green (s) 25.0 25.0 
Yellow Time (s) 3.5 3.5 
Ail-Red Time (s) 2.5 2,5 
Lost Time Adjust (s) -1.0 -1,0 
Total Lost Time (s) 5.0 5.0 
Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 26.0 26.0 24.0 
Actuated g/C Ratio 0,43 0,43 0.40 
v/c Ratio 0,55 0.63 0.45 
Control Delay 14.5 11,0 9,2 
Queue Delay 0.0 0.0 0.0 
Total Delay 14.5 11,0 9.2 

Pennoni Associates, Inc. Synchro 8 Report 
1/22/2013 Page 13 

4 
20.0 
29.0 

48.3% 
23.0 
3,5 
2.5 

20.0 
29,0 

48.3% 
23.0 
3.5 
2.5 

-1.0 
5.0 



Lanes, Volumes, Timings 
5: 9th St & Market St 

> 

Une Group EBL 
LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 

-

EBT 
B 

14.5 
B 

105 
154 
298 

> 

EBR 

< 

WBL 

^ K. 

WBT WBR 
B 

11.0 
B 

59 
77 

370 

^ 

NBL 

1 . 

NBT 
A 

9.2 
A 

38 
54 

485 

Existing Conditions 
Timing Plan: Sat PM Peak 

/ ^ 

NBK 

V 
SBL 

1 V 
SBT SBR 

297 
Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductti 
Spillback Cap Reductn 
Storage Cap Reductti 
Reduced v/c Ratio 

mtereeewm summary 

1355 
0 
0 
0 

0.55 

^ ^ 

881 
0 
0 
0 

0.63 

^ " ^ ^ 

1193 
0 
0 
0 

0.45 

^ " • " 
Area Type: Other 
Cycle Length: 60 
Actuated Cycle Length: 60 
Offset: 0 (0%), Referenced to phase 2:V VBT and 6:EBT. Start of Yellow 
Natural Cycle: 50 
Conttol Type: Pretimed 
Maximum v.'c Ratio: 0.63 
Intersection Signal Delay: 11.9 
Intersection Capacity Utilization 42,0% 

nterseclion LOS: B 
CU Level of Service A 

Analysis Period (min) 15 
' User Entered Value 

Splits and Phases: 5:9th St & Mari<et St 

'*~02(R) » t . 
— • • c i S f R ) -

M ^ H 

Pennoni Associates, Inc. 
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HCM 2010 Signalized Intersection Summary 
5: 9th St & Market St 

Existing Conditions 
Timing Plan; Sal PM Peak 

> > < < \ t A V I y 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ^f f ft*- A'\* 
Volume (veh/h) 0 683 0 0 455 56 57 328 105 
Number 1 6 16 5 2 12 7 4 14 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A j b T ) 1.00 1.00 1.00 0.93 1.00 0.93 
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0,90 
Adj Sat Flow veh/h/ln 0.0 186.3 0,0 0,0 186.3 186,3 178,8 178,8 178,8 
Lanes 0 3 0 0 2 0 0 2 0 
Cap,veh/h 0 1453 0 0 1118 137 144 847 284 
Arrive On Green 0.00 0.43 0.00 0.00 0.87 0.87 0.13 0.13 0.13 
SalFlow, veh/h 0 4843 0 0 3325 317 359 2118 710 
Grp Voiume(v), veh/h 

Grp Sat Flow(s),veh('h;ln 
Q Serve(g^s), s 
Cycle Q C!ear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
UpstteamFilter(l) 

Unifomi Delay (d), s/veh 
Incr Delay (d2). s/veh 
Initial Q Delay(d3),s/veh 
%Ile Back of Q (95%), veh/ln 

Lane Grp Delay (d), s/veh 
Lane Grp LOS 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0,00 
0.0 
0.0 
0.0 
0.0 
0.0 

742 
1118 

9.7 
9.7 

1453 
0.51 
1453 
1.00 
1.00 
12.4 
1.3 
0.0 
4.5 

13.7 
B 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

2.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

213 
1118 

2.5 
2.5 

484 
0.44 
484 
2.00 
1.00 
2.4 
2.9 
0,0 
1,4 
5,3 

A 

343 
1779 

2,5 
2,5 

0.18 
771 
0.44 
771 

2.00 
1.00 
2.4 
1.9 
0.0 
1.8 
4.3 

A 

305 
1770 

9.5 
9,5 

0,20 
708 
0.43 
708 

0.33 
1.00 
19.8 
1.9 
0.0 
8,5 

217 
C 

0 
0 

0.0 
0,0 

0 
0,00 

0 
0.33 
0.00 
0,0 
0,0 
0.0 
0.0 
0,0 

228 
1416 

8.8 
8,8 

0.50 
567 
0.40 
567 

0.33 
1.00 
19.5 
2.1 
0.0 
6.6 

21.6 
C 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

742 
13,7 

B 

556 
4.7 

A 

533 
21.6 

C 

timer 
Assigned Phs 
Phs Duration (G+Y+Rc). s 

Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+11), s 
Green Ext Time (p c}, s 

6 
31.0 
6.0 

25.0 
0.0 
0.0 

2 
31.0 
6.0 

25.0 
0.0 
0.0 

4 
29.0 
6.0 

23.0 
11.5 
0.0 

Intersection Summary 
HCM 2010 CUI Delay 
HCM 2010 LOS 

Notes 

13.3 
B 

Pennoni Associates, Inc 
1/22/2013 

Synchro 8 Report 
Page 15 



Lanes, Volumes, Timings Existing Conditions 
6: 9th St & Chestnut St Timing Plan: Sat PM Peak 

> - ^ < ^ ' ^ ^ t A v ; v 
Une Group " ~ EBL EBT ' EBR WBL WBT WBR NBL NBT NBR SBL SBT 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Pemiitted 
Satd. Flow (pemi) 
Right Tum on Red 

60 
1900 
0.95 

0 

0 
No 

4t 
298 

1900 
'0.60 
0.99 

0.992 
2070 
0.992 
2045 

0 
1900 
1.00 

0 

0 
No 

0 
1900 
1.00 

0 

0 

0 
1900 
1,00 

0 

0 

0 
1900 
1.00 

0 

0 
No 

0 
1900 
1.00 

0 

0 

t1^ 
395 

1900 
0,95 
0,99 

0.973 

3167 

3167 

86 
1900 
0.95 

0 

0 
No 

0 
1900 
1.00 

0 

0 

0 
1900 
1.00 

0 

0 

0 
1900 
1.00 

0 

0 
No 

Said. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Parking (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
65 

30 
442 
10.0 

0.92 

324 

100 
0.92 

0 

100 
0.92 

0 

30 
450 
10,2 

0.92 

0 

100 
0.92 

0 

100 
0.92 

0 

30 
343 
7.8 

0.92 

429 

100 
0,92 

0 
93 

100 
0.92 

0 

30 
665 
12.8 

0.92 

0 

100 
0.92 

0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Widlh(ft) 
Link Offset(ft) 
Crosswalk WIdth(ft) 

0 
No 

Left 

389 
No 

Left 
0 
0 

16 

0 
No 

Righl 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

522 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Tum Type 
Protected Phases 
Permitted Phases 
Minimum Split (s) 
Total Splft(s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

Penn 

2 
23.0 
30.0 

50.0% 
24.0 
3.0 
3.0 

1.09 

NA 
2 

23.0 
30.0 

50,0% 
24,0 
3.0 
3.0 

-1.0 
5.0 

1.09 
9 

1,09 
15 

1,09 1.09 
9 

1,09 
15 

1.09 

NA 
8 

23.0 
30.0 

50.0% 
24.0 
3:0 
3.0 

-1.0 
5.0 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 

Pennoni Associates, Inc. 
1/22/2013 

25.0 
0.42 
0.46 
14.8 
0.0 

14.8 
B 

25.0 
0.42 
0.40 
13.4 
0,0 

13.4 
B 

synchro 8 Report 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

> 

Lane Group EBL 

- * 

EBT 

> 

EBR WBL WBT 

V 
WBR 

^ 

NBL 

i I 

NBT 

Existing Conditions 
Timing Plan; Sat PM Peak 

A V j V 
NBR SBL SBT SBR 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 
Tum Bay Length (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

intersection Summary 

14.8 
B 
80 
135 
362 

852 
0 
0 
0 

0.46 

370 

13.4 
B 
66 
101 
263 

1319 
0 
0 
0 

0.40 

485 

Area Type: Other 
Cycle Length; 60 
Actuated Cycle Lengtti: 60 
Offset; 0 (0%), Referenced lo phase 2:EBTL, Start of Yellow 
Natijral Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.46 
Intersection Signal Delay: 14.0 
Intersection Capacity Utilization 36.3% 
Analysis Period (min) 15 
• User Entered Value 

Intersection LOS: B 
ICU Level of Sen;Ice A 

Splits and Phases: 6:9th St & Chestnut St 

Pennoni Associates, Inc. 
1/22/2013 
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HCM 2010 Signalized Intersection Summary 
6: 9th St & Chestnut St 

Existing Conditions 
Timing Plan: Sal PM Peak 

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S ^ Movement 
Lane Configurations 4t 
Volume (veh/h) 60 298 0 
Number 5 2 12 
Initial Q (Qb), veh 0 0 0 
Ped-Bike Adj(Aj)bT) 1.00 1.00 
Paridng Bus Adj 1.00 1.00 1,00 
Adj Sal Flow veh/h/ln 186.3 186.3 0.0 
Lanes 0 2 0 
Cap, veh/fi 106 444 0 
Arrive On Green 0.42 0.42 0.00 
Sat Flow, veh/h 0 1742 0 

0 
3 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

tT* 
395 

8 
0 

1.00 
186.3 

2 
1129 
0.42 
2804 

18 
0 

0.93 
0.90 
86,3 

0 
242 

0.42 
580 

Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/ln 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ralio(X) 
Aval! Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), sAreh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%lle Back of Q (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

86 
47 
0.0 

25.0 
0.76 
125 

0.68 
125 

0.00 
1,00 
24.3 
26.2 
0.0 
3.9 

50.6 
D 

303 
1017 
14.9 
14.9 

424 
0.72 
424 
0.00 
1.00 
14.5 
9.9 
0.0 
7.3 

24.5 
C 

0 
0 

0,0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0,0 
0.0 
0.0 
0,0 

0 
0 

0.0 
0,0 

0,00 
0 

0.00 
0 

0.00 
0,00 
0.0 
0.0 
0.0 
0.0 
0.0 

278 
1770 

6.5 
6.5 

737 
0.38 
737 

0.00 
1.00 
12.1 
1,5 
0.0 
5,1 

13.6 

244 
1521 

6.7 
6.7 

0.38 
634 
0.38 
634 

0.00 
1,00 
12.2 
1,8 
0.0 
4.6 

13.9 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

389 
30.2 

C 

522 
13.7 

B 

Assigned Phs 2 
Phs Duration (G+Y+Rc). s 30.0 
Change Period (Y+Rc), s 6.0 
Max Green Setting (Gmax), s 24.0 
Max Q Clear Time (g„c+11), s 27.0 
Green Ext Time (p„c), s 0.0 

Intersection Summary 

30.0 
6.0 

24.0 
8.7 
0.0 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

Notes 

20.8 
C 

Pennoni Associates, Inc. 
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APPENDIX I 

Synchro Capacity Analysis Worksheets 
Build 
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Lanes, Volumes, Tim 
1:7th St & Market St 

.̂ane Group 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fft Permitted 
Satd, Flow (perm) 
Right Tum on Red 

ings 

EBL 

0 
1900 

10 
1.00 

0 

0 

EBT 

t t t 
921 

1900 
10 

*0.60 

3129 

3129 

> 

EBR 

0 
1900 

10 
1.00 

0 

0 
No 

< 

WBL 

0 
1900 

10 
1,00 

0 

0 

4 — 

WBT 
tT^ 
263 

1900 
10 

0.95 
0.98 

0.966 

3133 

3133 

< 

WBR 

77 
1900 

10 
•0.60 

0 

0 
No 

^ 

NBL 

67 
1900 

9 
0,95 

0 

0 

t 
NBT 
4> 
672 

1900 
9 

0.95 
0.99 

0.985 
0,996 
3099 
0.996 
3080 

A 
NBR 

80 
1900 

9 
0.95 

0 

0 
No 

Build Conditions 
Timing Plan; Fri PM Peak 

V 
SBL 

0 
1900 

10 
1.00 

0 

0 

SBT 

0 
1900 

10 
1.00 

0 

0 

J 
SBI^ 

0 
1900 

10 
1.00 

0 

0 
No 

Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Parking (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 

30 
450 
10.2 

0,92 

1001 

100 
0,92 

0 

100 
0.92 

0 

30 
379 
8.6 

0.92 

286 

100 
0,92 

84 

100 
0,92 

0 
73 

30 
565 
12.8 

0.92 

730 

100 
0.92 

87 

100 
0.92 

0 

30 
375 
8.5 

0.92 

0 

100 
0.92 

0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Wldth(ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 
Permitted Phases 
Minimum Splft(s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

0 
No 

Left 

1.09 
15 

1001 
No 

Left 
0 
0 

16 

1,09 

NA 
6 

20.0 
31,0 

51.7% 
25.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1,09 
9 

0 
No 

Left 

1.09 
15 

370 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

20.0 
31.0 

51.7% 
25.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1.09 
9 

0 
No 

Left 

1.14 
15 

Perm 

4 
25.0 
29.0 

48.3% 
23.0 
3.0 
3.0 

890 
No 

Left 
0 
0 

16 

1.14 

NA 
4 

25.0 
29.0 

48.3% 
23.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1.14 
9 

0 
No 

Left 

1.09 
15 

0 
No 

Left 
0 
0 

16 

1.09 

0 
No 

Right 

1,09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 

Pennoni Associates, Inc. 
2/4/2013 

26,0 
0.43 
0.74 
15.3 
0.0 

15.3 

26.0 
0.43 
0.27 
11.6 
0.0 

11,6 

24.0 
0,40 
0,72 
13.9 
0.0 

13.9 

Synchro 8 Report 
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Lanes, Volumes, Timings 
1:7th St Sc Market St 

Build Conditions 
Timing Plan: FriPM Peak 

> > r V ^ t A V i V 
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT " S ^ 
LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Lengtti 95th (ft) 
Intemal Link Dist (ft) 
Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

B 
15.3 

B 
103 
104 
370 

1355 
0 
0 
0 

0.74 

B 
11.6 
B 
43 
68 
299 

B 
13.9 
B 
90 
152 
485 

fm^secpon^umma?' 

295 

1357 
0 
0 
0 

0.27 

1232 
0 
0 
0 

0.72 

Area Type; Oiher 
Cycle Lengtti: 60 
Actuated Cycle Length: 60 
Offset: 0 (0%). Referenced to phase 2:WBT and 6:EBT, Start of Yellow 
Natural Cycle; 55 
Control Type: Pretimed 
Maximum v/c Ratio; 0.74 
Intersection Signal Delay: 14.2 Intersection LOS: B 
Intersection Capacity Utilization 57.3% ICU Level of Sen/ice B 
Analysis Period (min) 15 
' User Entered Value 

Splits and Phases: 1: 7th St & Market St 

g2(R) 

5 W l-J 

Pennoni Associaies, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary 
1: 7th St & Market St 

Build Conditions 
Timing Plan: Fri PM Peak 

Movement 
Lane Configurations 
Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Parking Bus Adj 
Adj Sat Flow veh/h/ln 
Lanes 
Cap, veh/h 
Anive On Green 
Sat Flow, veh/fi 
Grp Voiume(v), veh/h 
Grp Sat Flow(s),veh/h/In 
Q Serve(g_s), s 
Cycle Q Clear(g^c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratlo(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), sA/eh 
Incr Delay (d2). s/veh 
initial Q Delay(d3),s/veh 
%IIe Back of 0(95%). veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Tinier 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+11), s 
Green Ext Time (p_c).s 

> 

EBL 

0 
1 
0 

1.00 
1.00 
0,0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

-

EBT 
t t t 
921 

6 
0 

1.00 
186.3 

3 
1453 
0.87 
4843 
1001 
1118 

5.9 
5.9 

1453 
0.69 
1453 
0.00 
1,00 
2.7 
2.7 
0.0 
1.8 
5.4 

A 
1001 

5.4 
A 

6 
31.0 
6.0 

25.0 
0.0 
0.0 

> 

EBR 

0 
16 
0 

1.00 
1.00 
0,0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0,0 
0.0 
0.0 
0.0 

< 

WBL 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0,00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

••— 

WBT 
tv 
263 

2 
0 

1.00 
186.3 

2 
1156 
0.43 
2762 
187 

1770 
4.0 
4.0 

767 
0.24 
767 
0.00 
1.00 
10.8 
0.8 
0.0 
3,1 

11.5 
B 

370 
11,6 

B 

2 
31,0 
6,0 

25,0 
6.2 
0.0 

< 

WBR 

77 
12 
0 

0.93 
1.00 

186,3 
0 

330 
0.43 
762 
183 

1662 
4.2 
4.2 

0.46 
720 

0.25 
720 

0.00 
1,00 
10,8 
0,9 
0.0 
3.1 

11.7 
B 

^ 

NBL 

67 
7 
0 

1,00 
0.90 

178,8 
0 

103 
0.13 
258 
452 

1597 
16.3 
16.3 
0.16 
639 

0.71 
639 

0.00 
1.00 
22.7 
6,5 
0.0 

12,7 
29,2 

C 

t 
NBT 
4t* 
672 

4 
0 

1.00 
178.8 

2 
1079 
0.13 
2698 

0 
0 

0.0 
0.0 

0 
0.00 

0 
0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

890 
28.0 

c 

4 
29.0 
6.0 

23.0 
18.3 
0.0 

A 
NBR 

80 
14 
0 

0.93 
1.00 

178.8 
0 

135 
0.13 
337 
438 

1697 
147 
14.7 
0.20 
679 

0.64 
679 
0.00 
1.00 
22.0 
4,7 
0.0 

12,0 
26,7 

C 

V 
SBlT 

0 

" 

SBT SBI^ 

0 0 

._- .._. , 

intersection Summary • 
HCM 2010 Ctri Delay 
HCM 2010 LOS 

15.3 
B 

Notes 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings Build Conditions 
2: 7th St & Chestnut St Timing Plan: Fri PM Peak 

' > ^ ^ < ^ ' ^ ^ t A v ; v 
Une Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SB^ 
Lane Configurations 4t tt* 
Volume (vph) 279 
Ideal Flow (vphpl) 1900 
Lane Util. Factor 0.95 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 0 
Fit Permitted 
Satd. Flow (pemn) 0 
RightTumonRed No 
Said. Flow (RTOR) 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 450 393 327 565 
Travel Time (s) 10,2 8.9 7.4 12.8 
Confl. Peds. (#/hr) 100 100 100 100 100 100 100 100 

357 
1900 
*0.60 
0.98 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1,00 

0 
1900 
1,00 

0 
1900 
1.00 

378 
1900 
0.95 
0,97 

132 
1900 
0,95 

0 
1900 
1.00 

0 
1900 
1.00 

u 
1900 
1.00 

0.961 
0.979 
2042 0 0 0 0 0 3084 0 0 0 0 
0.979 
1992 0 

No 
0 0 0 

No 
0 3084 0 

No 
0 0 0 

No 

100 
0.92 

100 
0.92 0.92 

100 
0.92 

100 
0.92 0.92 

100 
0.92 

100 
0.92 Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 

Paridng (#/hr) 
Adj. Flow (vph) 

0 
303 388 0 0 0 0 

0 
0 411 143 0 0 0 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

691 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

554 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

Tv;o v/ay Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Tum Type 
Protected Phases 
Pennitted Phases 
Minimum Split (s) 
Total Sprit(s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

Pemi 

2 
23.0 
37.0 

61.7% 
31.0 
3.0 
3.0 

1,09 

NA 
2 

23,0 
37.0 

61.7% 
31.0 
3.0 
3.0 
-1.0 
5.0 

1,09 
9 

1,09 
15 

1,09 1,09 
9 

1.09 
15 

1.09 

NA 
8 

23.0 
23.0 

38.3% 
17.0 
3.0 
3.0 
-1,0 
5.0 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

Lead'lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Conttol Delay 
Queue Delay 
Total Delay 
LOS 

32.0 
0.53 
0.65 
10.8 
0.0 

10.8 
B 

18.0 
0.30 
0.60 
21.2 
0.0 

21.2 
C 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
2: 7th St & Chestnut St 

> 

Lane Group EBL 

-

EBT 

> 

EBR 

< 

WBL 

^ 

WBT 

V 
WBR 

^ 

NBL 

! 

NBT 

Build Conditions 
Timing Plan: Fri PM Peak 

A V 1 V 
NBR SBL SBT S ^ 

21.2 
C 

Queue Length 95lh (ft) 
Intemal Link Dist (ft) 

180 
370 313 

134 
247 485 

Turn Bay Length (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersection Summary 
Area Type: Other 

1062 
0 
0 
0 

0.65 

925 
0 
0 
0 

0.60 

- - . ^ ^ 

Cycle Length: 60 
Actuated Cyde Length: 60 
Offset: 0 (0%), Referencec lo phase 2:E BTL, Start of Yellow 
Nattjral Cycle: 55 
Control Type: Pretimed 
Maximum v/c Ratio: 0.65 
Intersection Signal Delay: 15.4 
Intersection Capacity Utilization 46.7% 
Analysis Period (min) 15 
* User Entered Value 

Intersection LOS: B 
ICU Level of Service A 

Splits and Phases: 

~ ~ * 0 2 ( 2 ^ ^ ^ 

2: 7th St & Chestnut St 

^ • 
• • ^ I A 

08 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary Build Conditions 
2: 7th St & Chestnut St Timing Plan: Fri PM Peak 

> ^ > < ^ < ^ t / * V 4 v 
EBR WBL WBT WBR NBL NBT NBR SBL ' SBT ^ B ^ Moven^nt 

Lane Configurations 
Volume (veh/h) 
Number 
tnftial Q (Qb), veh 
Ped-Bike Adj(AjibT) 
Paridng Bus Adj 
Adj Sat Flow veh,ti/in 
Lanes 
Cap, veh/h 

Arrive On Green 
Sat Flow, veh/Ti 

EBL 

279 
5 
0 

1.00 

1.00 
186.3 

0 
120 

0.18 
0 

EBT 

4t 
357 

2 
0 

1.00 
186.3 

2 
542 

0.18 
1695 

t^ 
0 0 0 0 0 378 132 

12 3 8 18 
0 0 0 0 

1.00 1.00 0.90 
1.00 1,00 1.00 1.00 
0,0 0,0 186,3 186.3 

0 0 2 0 
0 0 753 257 

0.00 0.00 0.30 0.30 
0 0 2604 858 

G[p Volume(v), veh/h 
Grp Sat Flow(s),veh/fi/ln 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Unifomi Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%Ile Back of Q (95%), veh/ln 
Lane Grp Delay (d). sA/eh 
Lane Grp LOS 

303 
0 

0,0 
32.0 
1.00 
120 

2.52 
120 

0.00 
1,00 
40.7 

710.2 
0.0 

46.1 
751.0 

F 

388 
1017 
21.6 
21.6 

542 
0.72 
542 

0.00 
1,00 
20,4 
7,9 
0.0 

10.9 
28.3 

C 

0 
0 

0,0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0,0 
0.0 

287 
1770 

8.1 
8.1 

531 
0.54 
531 

0.00 
1,00 
17,5 
3,9 
0.0 
6.9 

21.5 
C 

267 
1599 

8.4 
8.4 

0.54 
480 
0.56 
480 
0.00 
1,00 
17.6 
4.6 
0.0 
6.7 

222 
C 

Approach Vol, veh/li 
Approach Delay, s/veh 
Approach LOS 

691 
345,2 

F 

554 
21.8 

C 

limer ^ ^ H 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc). s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

Intersection Summary 

HCM 2010 Clil Delay 
HCM 2010 LOS 

Notes 

2 
37.0 

6.0 
31,0 
34.0 
0.0 

-^mm^^g^g^p 
201.3 

F 

8 
23.0 
6.0 

17.0 
10.4 
1.9 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
3: Sth St & Market St 

Lane Group 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Widtti (ft) 
Lane Ulil. Factor 
Ped Bike Factor 
Frt 
Fft Protected 
Said. Flow (prot) 
n t Permitted 
Satd. Flow (perm) 
Right Tum on Red 

> 

EBL 

0 
1900 

10 
1.00 

0 

0 

- * 

EBT 

ttt* 
895 

1900 
10 

0.91 
0.98 

0.960 

4461 

4461 

^ 

EBR 

320 
1900 

10 
*0.60 

0 

0 
No 

< 

WBL 

0 
1900 

10 
1.00 

0 

0 

4 — 

WBT 

t t 
546 

1900 
10 

*0,60 

2086 

2086 

* ^ 

WBR 

0 
1900 

10 
1.00 

0 

0 
No 

^ 

NBL 

0 
1900 

10 
1.00 

0 

0 

t 
NBT 

0 
1900 

10 
1.00 

0 

0 

A 
NBR 

0 
1900 

10 
1.00 

0 

0 
No 

Build Conditions 
Timing Plan: Fri PM Peak 

V 
SBL 

63 
1900 

9 
0.95 

0 

0 

I 
SBT 

4ti-
695 

1900 
9 

0.95 
0.99 

0,991 
0,996 
3128 

0.996 
3110 

V 
SB^ 

48 
1900 

9 
0.95 

0 

0 
No 

Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl, Peds. (#/hr) 
Peak Hour Factor 
Parking (#:'hr) 
Adj. Flow (vph) 

100 
0.92 

0 

30 
450 
10.2 

0.92 

973 

100 
0.92 

348 

100 
0.92 

0 

30 
450 
10.2 

0.92 

593 

100 
0.92 

0 

100 
0.92 

0 

30 
190 
4.3 

0.92 

0 

100 
0,92 

0 

100 
092 

68 

30 
386 
8.8 

0.92 

755 

100 
0.92 

0 
52 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 

Lane Alignment 
Median Widtti(ff) 
Link Offsel(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

1321 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

593 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

875 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headvyay Factor 
Turning Speed (mph) 
Turn Type 
Protected Phases 
Pennitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 

15 
1.09 

NA 
6 

10.0 
31.0 

51.7% 
25.0 
3.5 
2.5 

-1.0 
5.0 

1.09 
9 

1.09 

15 
1.09 

NA 
2 

10.0 
31.0 

51.7% 
25.0 
3.5 
2.5 

-1.0 
5,0 

1.09 
9 

1.09 
15 

1.09 1,09 
9 

1,14 
15 

Perni 

8 
10,0 
29.0 

48.3% 
23,0 
3.5 
2.5 

1.14 

NA 
8 

10.0 
29.0 

48.3% 
23.0 
3.5 
2,5 

-1.0 
5.0 

1.14 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 

Pennoni Associates, Inc. 
2/4/2013 

26.0 
0.43 
0.68 
11.1 
0.0 

11.1 

26,0 
0.43 
0.66 
13,3 
0.0 

13.3 

^ 

24.0 
0.40 
0.70 
18.8 
0.0 

18.8 

Synchro 8 Report 
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Lanes, Volumes, Timings 
3: Sth St & Market St 

Build Conditions 
Timing Plan; Fri PM Peak 

> > < < \ t A V i V 
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBF! 
LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Lengtti 95tti (ft) 
Intemal Link Dist (ft) 

B 
11.1 

B 
72 

ml 29 
370 

B 
13.3 

B 
87 

129 
370 

Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Intereection ^mnrary 

1933 
0 
0 
0 

0.68 

903 
0 
0 
0 

0.66 

110 

B 
18.8 

B 
133 
193 
306 

1244 
0 
0 
0 

0.70 

9 Area Type: Other 
Cycle Length: 60 
Actuated Cycle Length; 60 
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.70 
Intersection Signal Delay: 14.0 Intersection LOS: B 
Intersection Capacity Utilization 57.3% ICU Level of Service B 
Analysis Period (min) 15 
* User Entered Value 
m Volume for 95th percentile queue is metered by upstteam signal. 

Splits and Phases: 3: Sth St & Maritet St 

02 i 
_-~^&6(R) 

Pennoni Associates, Inc. 
Z'4/2013 
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HCM 2010 Signalized Intersection Summary 
3: Sth St & Market St 

Build Conditions 
Timing Plan: FriPM Peak 

> > < V ^ t ^ V I V 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ^ f "P* 
Volume (veh/h) 0 895 320 
Number 1 6 16 
Initial Q (Qb), veh 0 0 0 
Ped-Bike Adj(A4)bT) 1.00 0.93 
Padding Bus Adj 1.00 1.00 1.00 
Adj Sat Flow veh/h/ln 0.0 186.3 186.3 
Lanes 0 3 0 
Cap, vehi'h 0 1568 560 
Anive On Green 0.00 0.87 0.87 
Sat Flow, veh/h 0 3787 1292 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

t t 
546 

2 
0 

1.00 
186,3 

2 
969 
0.87 
3725 

0 0 
12 
0 

1.00 

1.00 
0,0 

0 
0 

0.00 
0 

0 0 63 
3 
0 

1.00 
1.00 

178.8 
0 

99 
0.40 
248 

4T*-
695 

8 
0 

1.00 
178.8 

2 
1149 
0.40 
2873 

48 
18 
0 

0,93 
0.90 

178.8 
0 

83 
0.40 
208 

Grp Volume(v), veh/h 0 911 410 0 
Grp Sat Fiow(s),veh/'h/ln 0 1695 1522 0 
Q Serve(g_s), s 0.0 4.7 47 0.0 
Cycle Q Clear(g_c), s 0.0 47 4,7 0,0 
Prop In Lane 0.00 0.85 0.00 
Lane Grp Cap(c), veh/h 0 1469 659 0 
V/CRatio(X) 0.00 0.62 0.62 0.00 
Avail Cap(c,a), veh/h 0 1469 659 0 
HCM Platoon Ratio 2.00 2.00 2.00 1.00 
Upstream Filter(l) 0.00 1,00 1,00 0,00 
Uniform Delay (d), s/veh 0.0 2.6 2.6 0.0 
Incr Delay (d2), s/veh 0.0 2.0 4.4 0.0 
Initial Q Delay(d3),s^eh 0.0 0.0 0.0 0.0 
%ile Back of Q (95%), veh/ln 0.0 2.2 2,8 0.0 
Lane Grp Delay (d), s/veh 0,0 4.6 6.9 0,0 
Lane Grp LOS A A 

593 
1118 

4.5 
4,5 

0.61 
969 
1.00 
1.00 
2.6 
2.9 
0.0 
17 
5,5 

A 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
Q.O 
0.0 

487 
1776 
13.6 
13.6 
0.14 
710 
0.69 
710 
1.00 
1,00 
14.9 
5,3 
0.0 

10.5 
20.2 

C 

0 
0 

0.0 
0.0 

0 
0.00 

0 
1.00 
0,00 
0.0 
0,0 
0.0 
0.0 
0.0 

388 
1553 

12.0 
12.0 
0.13 
621 
0.62 
621 
1.00 
1.00 
14.4 
4.7 
0.0 
8.5 

19.1 
B 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

1321 
5.3 

A 

593 
5.5 

A 

875 
197 

B 

Timer 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

Intersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

6 
31.0 
6.0 

25.0 
0.0 
0.0 

9.9 
A 

2 
31,0 
6.0 

25,0 
0.0 
0.0 

8 
29.0 
6.0 

23.0 
15.6 
0.0 

Notes 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
4: 8th St & Chestnut St 

> 

Lane Group EBL 

- * 

EBT 

> 

EBR 

< 

WBL 

4 — 

WBT 

V 
WBR "NBL 

t 
NBT 

Build Conditions 
Timing Plan: Fri PM Peak 

A V i y 
NBR SBL SBT SE«^ 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 

tT* 
0 368 

1900 1900 
1.00 0.95 

0.98 
0.967 

1U2 
1900 
*0.60 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 236 
1900 1900 
1.00 0.95 

4t 
471 

1900 
0.95 
0,98 

0 
1900 
1.00 

Fit Protected 
Satd. Flow (prat) 
Fit Permitted 
Satd. Flow (pemi) 
RightTumonRed 

0 

0 

3135 

3135 

0 

0 
No 

0 

0 

0 

0 

0 

0 
No 

0 

0 

0 

0 

0 

0 
No 

0 

0 
No 

0,984 
3250 
0.984 
3175 

0 

0 
No 

Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Pariting (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
0 

30 
450 
10.2 

0.92 

400 

100 
0.92 

111 

100 
0.92 

0 

30 
450 
10.2 

0.92 

0 

100 
0.92 

0 

100 
0.92 

0 

30 
329 
7.5 

0.92 

0 

100 
0,92 

0 

100 
0,92 

257 

30 
253 
5.8 

0,92 

512 

100 
0,92 

0 
0 

Shared Lane Traffic (%) 
Lane Group Flov/ (vph) 

Enter Blocked Intersection 
Lane Alignment 

Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

511 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

769 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headway Factor 
Turning Speed (mph) 
Tum Type 
Protected Phases 
Pennitted Phases 

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

1.09 
15 

1.09 

NA 
2 

24.0 
29.0 

48.3% 
23.0 
3.0 
3.0 

-1.0 
5.0 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

1.09 
15 

1.09 1.09 
9 

1.09 
15 

Perm 

4 
24.0 
31.0 

51.7% 
25.0 
3.0 
3,0 

1.09 

NA 
4 

24,0 
31.0 

51.7% 

25.0 
3.0 
3.0 

-1.0 
5.0 

1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v.'c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 

24.0 
0.40 
0,41 
9.2 
0.0 
9.2 

A 

26.0 
0.43 
0.56 
12.1 
0.0 

12.1 
B 

Pennoni Associates. Inc. 
Z'4/2013 
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Lanes, Volumes, Timings 
4: Sth St & Chestnut St 

^ 

Lane Group EBL 

-

EBT 

> 

EBR 

< 

"WBL WBT 

< . 

WBR 

A 
NBL 

1 L 

NBT 

Build Conditions 
Timing Plan: Fri PM Peak 

A V i y 
NBR SBL SBT SBf^ 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 

9.2 
A 

43 
61 

370 370 249 

12,1 
B 

72 
133 
173 

Tum Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

1254 
0 
0 
0 

0.41 

1375 
0 
0 
0 

0.56 

.ntersection Summary 
Area Type: Other 
Cycle Length: 60 
Actuated Cyde Length; 60 , 
Offset; 0 (0%), Referenced to phase 2:EBT, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.56 
Intersection Signal Delay: 10.9 
Intersection Capacity Utilization 46.2% 

Intersection LOS: B 
ICU Level of Service A 

Analysis Period (min) 15 
* User Entered Value 

Splits and Phases: 4: Sth St & Chestnut St 

—•fi2mi 
2 9 E 

f 
- 1 Bl 

i. 
^Is" • " 

Pennoni Associaies, Inc. Synchro 8 Report 
2/4/2013 Page 11 



HCM 2010 Signalized Intersection Summary 
4: Sth St & Chestnut St 

Build Conditions 
Timing Plan; Fri PM Peak 

Moirement 

Lane Configurations 
Volume (veh/h) 
Number 

Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Partying Bus Adj 
Adj Sat Flow veh/hyln 
Lanes 
Cap, veh/Ti 
Anive On Green 
Sat Flow, veh/h 

> 

EBL 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

-

EBT 

tt^ 
368 

2 
0 

1.00 
186,3 

2 
1078 
0.13 
2789 

> 

EBR 

102 
12 
0 

0.93 
1.00 

186.3 
0 

294 
0.13 
736 

< 

WBL 

0 

4 — 

WBT 

0 

WBR 

0 

^ 

NBL 

0 

t 
NBT 

0 

A 
NBR 

0 

V 
SBL 

236 
7 
0 

1.00 
1.00 

186.3 
0 

120 
0.43 

0 

i 
SBT 

4 t 
471 

4 
0 

1.00 
186.3 

2 
698 
0.43 
1695 

V 
SBR 

0 
14 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

Grp Volume(v), veh/h 0 260 251 
Grp Sat Flow(s),veh/h/ln 0 1770 1663 
Q Sen/e(g_s), s 0.0 8.1 8.3 
Cycle Q Clear(g^c), s 0.0 8.1 8.3 
Prop In Lane 0.00 0.44 
Lane Grp Cap(c), veh/h 0 708 665 
V/CRatio(X) 0.00 0.37 0.38 
Avail Cap(c^a), veh/h 0 708 665 
HCM Platoon Ratio 0.00 0.00 0.00 
Upsti-eam Filter(l} 0.00 1.00 1.00 

Uniform Delay (d). sA/eh 0.0 19,1 19,2 
Incr Delay (d2), s/veh 0,0 1.5 1.6 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 
%ile Back of Q (95%), veh/ln 0.0 7,3 7,1 
Lane Grp Delay (d), s/veh 0,0 20.6 20.8 
Lane Grp LOS C C 

257 
0 

0.0 
26.0 
1.00 
120 

2.14 
120 

0.00 
1,00 
30.0 

540.5 
0.0 

35.5 
570.5 

F 

512 
1610 
15.8 
15.8 

698 
0.73 
698 
0.00 
1.00 
14.1 
6.7 
0.0 

11.0 
20.9 

C 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0,00 
0,0 
0,0 
0.0 
0,0 
0,0 

Approach Vol, veh/h 
Approach Delay, S'Veh 
Approach LOS 

511 
20,7 

C 

769 
204.5 

F 

Timer -.^^H 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

2 
29.0 
6.0 

23,0 
10.3 
0.0 

4 
31.0 

6.0 
25.0 
28.0 

0.0 

Intersection Summay • ^ . 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

131.2 
F 

Notes 

Pennoni Associates, Inc. 

2/4/2013 
Synchro 8 Report 
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Lanes, Volumes, Timings Build Conditions 
5: 9th St & Market St Timing Plan: Fri PM Peak 

( f e GrouD 
Lane Configurations 

Volume (vph) 
Ideal Flow (vphpl) 
LaneWrtdth(ft) 
Lane Util, Factor 
Ped Bike Factor 

Frt 
Fit Protected 
Satd, Flow (prot) 
Fit Pemiitted 
Satd. Flow (perm) 

> 

EBL 

0 
1900 

10 
1.00 

0 

0 

-

EBT 
t t t 
919 

1900 
10 

•0.60 

3129 

3129 

> 

EBR 

0 
1900 

10 
1.00 

0 

0 

< 

WBL 

0 
1900 

10 
1.00 

0 

0 

* -

WBT 
tT^ 
475 

1900 

10 
*0.60 
0.99 

0.986 

2041 

2041 

V 
WBR 

51 
1900 

10 
0.95 

0 

0 

^ 

NBL 

138 
1900 

9 
0.95 

0 

0 

1 1 

NBT 
4t* 
566 

1900 

9 
0.95 

0.97 
0.961 

0.993 
2975 
0.993 
2943 

A 
NBR 

247 
1900 

9 
0.95 

0 

0 

V 
SBL 

0 
1900 

10 
1.00 

0 

0 

\ 

SBT 

0 
1900 

10 
1.00 

0 

0 

V 
SBR 

0 
190U 

10 
1.00 

0 

0 
Right Tum on Red No No No No 
Satd. Flow (RTOR) 
Link Speed (mph) 30 30 30 30 . 
Link Distance (ft) 378 450 190 377 
Travel Time (s) 8.6 10.2 4.3 8.6 
Confl. Peds. (#/hr) 100 100 100 100 100 100 100 100 
Peak Hour Factor 0.92 0.92 0,92 0.92 0,92 0,92 0.92 0,92 0,92 0.92 0.92 0.92 

100 
0,92 

100 
0.92 0,92 

100 
0,92 

100 
0.92 

0 
55 150 615 268 0 

Padding (ji/'hr) 
Adj. Flow (vph) 0 999 0 0 516 55 150 615 268 0 0 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 999 0 0 571 0 0 1033 O O O O 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) O O O O 
LlnkOffset(ft) O O O O 
Crosswalk Width(ft) 16 16 16 16 
Tvro way Left Tum Lane 
Headway Factor 1.09 1,09 1.09 1,09 1.09 1.09 1.14 1.14 1,14 1.09 1.09 1.09 
Tuming Speed (mph) 15 9 15 9 15 9 15 9 
Turn Type NA NA Pemi NA 
Protected Phases 6 2 4 
Pemiitted Phases 4 
Minimum Split (s) 30.0 20.0 20.0 20.0 
Total Split (s) 30.0 30.0 30.0 30,0 
Total Split (%) 50.0% 50,0% 50.0% 50.0% 
Maximum Green (s) 24.0 24.0 24.0 24.0 
Yellow Time (s) 3.5 3.5 3.5 3.5 
All-Red Time (s) 2.5 2.5 2.5 2.5 
Lost Time Adjust (s) -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 
Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 25.0 25.0 25.0 
Actuated g/C Ratio 0.42 0.42 0.42 
v/c Ratio 0.77 0.67 0.84 
Control Delay 19,9 11.3 18.9 
Queue Delay 0.0 0.0 0,0 
Total Delay 19.9 11,3 18.9 

Pennoni Associates, Inc. Synchro 8 Report 
2/4/2013 Page 13 



• 

Lanes, Volumes, Timings 
5: 9th St & Market St 

Lane Group 

LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95tti (ft) 
Intemal Link Dist (ft) 
Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductti 
Reduced v/c Ratio 

frrtersectron iiumma'fy 

Area Type; 

Cycle Length: 60 

Ot 

> 

EBL 

er 

-

EBT 
B 

19.9 
B 

164 
236 
298 

1303 
0 
0 
0 

0.77 

> 

EBR 

< 

WBL 

* -

WBT 
B 

11.3 
B 

45 
107 
370 

850 
0 
0 
0 

0.67 

< . 

WBR 

^ 

NBL 

t 
NBT 

B 
18.9 

B 
101 

#175 
110 

1226 
0 
0 
0 

0.84 

^ ^ ^ ^ 

t 
NBK 

Build Conditions 
Timing Plan: Fri PM Peak 

V 
SBL 

^ ^ " ^ 

i ^ 
SBT SBFi 

, 

297 
• ; 

Actuated Cycle Length: 60 
Offset: 0 (0%), Referenced to phase 2;WBT and 6:EBT Start of Yellow 
Natural Cycle: 60 
Contt'ol Type: Pretimed 
Maximum v/c Ratio; 0,84 
Intersection Signal Delay: 17.6 Intersection LOS: B 
Intersection Capacity Utilization 58,5% ICU Level ofService B 
Analysis Period (min) 15 
* User Entered Value 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 

Splits and Phases: 5:9th St & Maricet St 

Pennoni Associates, Inc, 
2/4/2013 

Synchro 8 Report 
Page 14 



HCM 2010 Signalized Intersection Summary Build Conditions 
5: 9th St & Market St Timing Plan: Fri PM Peak 

Movement 
Lane Contigurations 
Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Paridng Bus Adj 
Adj Sat Flow veh/h/In 
Lanes 
Cap, veh.'h 
Arrive On Green 
Sat Flow, veh/h 

> 

EBL 

0 
1 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

EBT 

t t t 
919 

6 
0 

1.00 
186.3 

3 
1397 
0.42 
4843 

EBR 

0 
16 
0 

1.00 
1.00 
0,0 

0 
0 

0,00 
0 

WBL 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

•4— 

WBT 
tT^ 
475 

2 
0 

1.00 
186.3 

2 
1094 
0.83 
3372 

K 
WBR 

51 
12 
0 

0.93 
1.00 

186.3 
0 

116 
0.83 
279 

^ 

NBL 

138 
7 
0 

1,00 
1.00 

178.8 
0 

183 
0.14 
439 

t 
NBT 
41* 
566 

4 
0 

1.00 
178.8 

2 
769 
0,14 
1845 

t 
NBR 

247 
14 
0 

0,93 
0.90 

178,8 
0 

359 
0.14 
861 

V 
SBL 

0 

\ 

SBT 

0 

SBl? 

0 

Grp Volume(v), veh/h 0 999 0 0 219 352 604 0 429 
Grp Sat Flow(s),veh/h/ln 0 1118 0 0 1118 1788 1766 0 1379 
Q Serve(g_s), s 0.0 14.9 0,0 0.0 3,2 3.3 19.9 0.0 18.0 
Cycle Q Clear(g_c), s 0.0 14.9 0,0 0.0 3.2 3.3 19.9 0.0 18.0 
Prop In Lane 0.00 0.00 0.00 0.16 0.25 0.62 
Lane Grp Cap(c), veh/h 0 1397 0 0 466 745 736 0 575 
V/CRatio(X) 0.00 072 0.00 0.00 0.47 0.47 0.82 0.00 0.75 
Avail Cap(c_a), veh/h 0 1397 0 0 466 745 736 0 575 
HCM Platoon Ratio 1.00 1,00 1,00 2.00 2.00 2.00 0.33 0.33 0.33 
Upstream Filter(l) 0,00 1.00 0.00 0.00 1.00 1.00 1,00 0,00 1,00 
Unifomn Delay (d), s/veh 0.0 14.5 0.0 0.0 3.2 3.2 23.7 0.0 22.8 
Incr Delay (d2), s/veh 0.0 3.2 0.0 0.0 3.4 2,1 10.0 0.0 8.6 
Initial Q Delay(d3).s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile Back of Q (95%), veh/ln 0.0 7,2 0,0 0.0 17 2.3 16.9 0.0 12.6 
Lane Grp Delay (d), sA/eh 0.0 177 0.0 0.0 6.6 5.3 33.6 0,0 31.4 
Lane Grp LOS B A A C C 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

999 
177 

B 

571 
5.8 
A 

1033 
32.7 

C 

timer 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+ll), s 
Green Ext Time (p_c),s 

Intersection Summary 
HCM 2010 Ctri Delay 

6 
30.0 
6.0 

24,0 
0.0 
0.0 

21,1 

2 
30.0 
6.0 

24.0 
0.0 
0.0 

4 
30.0 
6.0 

24.0 
21.9 
0.0 

Notes 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

Lane Group 

Lane Configurations 
Volume (\^h) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd, Flow (perm) 
Right Tum on Red 

> 

EBL 

111 
1900 
0.95 

0 

0 
No 

-

EBT 

4t 
345 

1900 
*0.60 
0,98 

0,988 
2061 
0,988 
2029 

> 

EBR 

0 
1900 
1.00 

0 

0 
No 

< 

WBL 

0 
1900 
1.00 

0 

0 

WBT 

0 
1900 
1.00 

0 

0 

* ^ 

WBR 

0 
1900 
1.00 

0 

0 
No 

^ 

NBL 

0 
1900 
1.00 

0 

0 

t 
NBT 

t1^ 
453 

1900 
0.95 
0.9S 

0.966 

3125 

3125 

A 
NBR 

132 
1900 
0.95 

0 

0 
No 

Build Conditions 
Timing Plan: FriPM Peak 

V 
SBL 

0 
1900 
1.00 

0 

0 

; 

SBT 

0 
1900 
1.00 

0 

0 

J 
SBl^ 

0 
1900 
1.00 

0 

0 
No 

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

Paridng (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
121 

30 
442 
10.0 

0,92 

375 

100 
0.92 

0 

100 
0.92 

0 

30 
450 
10.2 

0.92 

0 

100 
0.92 

0 

100 
0.92 

0 

30 
343 
7,8 

0.92 

492 

100 
0.92 

0 
143 

100 
0.92 

0 

30 
375 
8.5 

0.92 

0 

100 
0,92 

0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

496 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 

0 
0 

16 

0 
No 

Right 

0 
No 

Left 

635 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 

0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headway Factor 
Turning Speed (mph) 

Tum Type 
Protected Phases 
Pemiitted Phases 
Minimum Split (s) 
Tolal Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

Perm 

2 
23.0 
33.0 

55,0% 
27.0 
3.0 
3.0 

1.09 

NA 
2 

23.0 
33.0 

55.0% 
27.0 
3.0 
3.0 
-1.0 
5.0 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

1.09 
15 

1.09 

NA 
8 

23.0 
27.0 

45.0% 
21.0 
3,0 
3.0 
-1.0 
5.0 

1.09 
9 

1.09 
15 

1.09 1,09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Tolal Delay 
LOS 

Pennoni Associaies, inc. 
2/4/2013 

28.0 
0.47 
0.52 
13.8 
0.0 

13.8 
B 

22.0 
0.37 
0.55 
17.4 
0.0 

17.4 
B 

Synchro 8 Report 
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Lanes, Volumes, Timings 
6: Sth St & Chestnut St 

> 

t-ane Group EBL EBT EBR 

r 
WBL 

* -

WBT 

^ . 

WBR 

^ 

NBL 

i L 

NBT 

Build Conditions 
Timing Plan: FriPM Peak 

A V i V 
NBR SBL SBT SBF 

Approach Delay 
Approach LOS 
Queue Lengtti 50th (ft) 
Queue Lengtti 95th (ft) 

Intemal Link Dist (ft) 

13.8 
B 

99 
151 
362 370 

17.4 
B 

93 
138 
263 295 

Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductii 
Reduced v/c Ratio 

Intersection Summary 

Area Type: Other 

946 
0 
0 
0 

0,52 

1145 
0 
0 
0 

0.55 

Cyde Length: 60 

Actuated Cycle Length: 60 
Offset; 0 (0%), Referenced lo phase 2:EBTL, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratro: 0,55 
Intersection Signal Delay: 15.8 
Intersection Capacity Utilization 44.4% 
Analysis Period (min) 15 

Intersection LOS: B 
ICU Level of Sen/Ice A 

• User Entered Value 

Splits and Phases; 

^ * g ( R ^ ^ 

6:9thSt&ChesttiutSt 

t 

^ • L J 
T08 

Pennoni Associates. Inc, 
2/4/2013 
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H C M 2010 Signa l ized Intersect ion S u m m a r y 

6: 9th St & Ches tnu t St 

Bui ld Condi t ions 

Timing Plan; FriPM Peak 

Movement 

Lane Configurations 
Volume (vehi'h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 

Partying Bus Adj 
Adj Sat Flow veh;h^1n 
Lanes 
Cap, veh.'h 
Arrive On Green 
Sat Flow, veh/h 

^ 

EBL 

111 
5 
0 

1,00 
1.00 

186.3 
0 

120 
0.47 

0 

EBT 

4t 
345 

2 
0 

1.00 
186.3 

2 
475 
0.47 
1695 

> 

EBR 

0 
12 
0 

1.00 

1.00 
0.0 

0 
0 

0.00 
0 

< 

WBL 

0 

^ 

WBT 

0 

V 
WBR 

0 

^ 

NBL 

0 
3 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

t 
NBT 

tt^ 
453 

8 
0 

1.00 
185.3 

2 
923 
0.37 

2611 

f 
NBR 

132 
18 
0 

0.92 
0.90 

186.3 

0 
266 
0.37 
724 

V 
SBL 

0 

\ V 
SBT SBR 

0 0 

Grp Voiume(v), veh/h 
Grp Sat Flov/(s),veh,'h/ln 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), s/veh 
Incr Delay (d2). s.'veh 

Initial Q Delay(d3),s/veh 
%ile Back of Q (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

121 
0 

0.0 
28.0 
1.00 
120 
1.01 
120 

0.00 
1.00 
30.0 
84.4 

0.0 
8.1 

114.4 
F 

375 
1017 
187 
187 

475 
0.79 
475 
0.00 
1,00 
13.5 
12.6 
0.0 
87 

26.1 
C 

0 
0 

0.0 
0,0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0,0 

0 
0 

0,0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

344 
1770 

9.2 
9.2 

649 
0,53 
649 
0.00 
1,00 
14.9 
3.1 
0.0 
7,5 

18,0 

291 
1473 

9.3 
9,3 

0.49 
540 
0.54 

540 
0.00 
1.00 
15.0 
3.8 
0.0 
6.6 

18.8 

Approach Vol, veh.'h 
Approach Delay, s/veh 
Approach LOS 

Timer 

496 
47.6 

D 

635 
18.4 

B 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 

2 
33.0 
6.0 

27.0 

27.0 
6.0 

21.0 
Max Q Clear Time (g_c+l1), s 
Green Ext Ti me (p_c),s 

Intersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

30.0 
0.0 

31.2 
C 

11.3 
0.0 

Notes 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
16: Site Driveway & Sth St 

> > 

Une Group EBL EBR 

^ 

NBL 

t 
NBT 

i 
SBT 

V 
SBR 

Build Conditions 
Timing Plan: Fri PM Peak 

"̂H 
Lane Contigurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Frt 

Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (pemn) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 

0 
1900 
1.00 

0 

0 
30 

446 
10.1 
0.92 

0 

0 
1900 
1.00 

0 
1900 
1,00 

0 
1900 
1,00 

t> 
696 

1900 
0,95 

0.953 

319 
1900 
0.95 

0 3148 

0.92 

0 

0.92 

0 

0 
30 

122 
2.8 

0.92 
0 

3148 
30 

190 
4.3 

0,92 
757 

0.92 

347 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

1104 
No 

Left 
0 

0 
16 

0 
No 

Right 

Tvro way Left Tum Lane 
Headway Factor 

Tuming Speed (mph) 
Sign Control 

1,09 
15 

Stop 

1,09 
9 

1,09 

15 

1,09 

Free 

1.09 

Free 

1,09 

9 

Intersection Summary ' ^ ^ H 

Area Type: 
Conttol Type; Unsignalized 
Intersection Capacity Utiliza 

Ottier 

tion 32,8% ICU Level of Service A 

Analysis Period (min) 15 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
17: 9th St & Site Driveway 

Build Conditions 
Timing Plan; FriPM Peak 

Lang Group 

< 

WbL 

0 
1900 
1.00 

WBR 

^ 
358 

1900 
1.00 

t 
NBT 
t t 
564 

1900 
0,95 

A 
NBk 

0 
1900 
1,00 

0.865 

0 1504 3303 0 

0 
30 

446 
10.1 
0.92 

0 

1504 

0.92 
389 

3303 
30 

375 
8.5 

0,92 
613 

0 

0.92 
0 

SBL SBT 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Frt 

Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (pemn) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Unk Offset(ft) 
Crosswalk Width(ft) 
Two way Left Tum Lane 

0 
1900 
1,00 

0 
No 

389 
No 

Left Right 
0 
0 

16 

613 
No 

Left 
0 

0 
16 

0 
No 

Right 

0,92 
0 

0 
No 

Left 

0 
1900 
1.00 

0 

0 
30 

190 
4.3 

0.92 
0 

0 
No 

Left 
0 
0 

16 

Headway Factor 
Tuming Speed (mph) 
Sign Control 

Intersection Summary 

1.09 
15 

Slop 

1.09 
9 

1.09 

Free 

1.09 
9 

1.09 
15 

1.09 

Free 

^ 
Area Type: Oiher 
Conttol Type; Unsignalized 
Intersection Capacity Utilization 44.4% 
Analysis Period (min) 15 

ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
18: Sth St & Parking Garage 

Build Conditions 
Timing Plan: Fri PM Peak 

Laie Group 

< 

W8L WBR 

t A 
NBT NBR SBL SBT 

Lane Configurations ^ 

Volume (vph) 215 0 
Ideal Flow (vphpl) 1900 1900 
Lane Util Factor 1.00 1.00 
Frt 
Fit Protected 0.950 
Satd, Flow (proO 1652 0 
Fit Permitted 0.950 
Satd. Flow (perm) 1652 0 
Unk Speed (mph) 30 
Unk Distance (ft) 354 
Travel Time (s) 8.0 
Peak Hour Factor 0,92 0.92 
Adj. Flow (vph) 234 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 234 0 
Enter Blocked Intersection No No 
Lane Alignment Left Right 
Median Width(ft) 10 
LlnkOffset(ft) 0 
Crosswalk Width(ft) " 16 
Two way Left Tum Lane 
Headway Factor 1.09 1.09 

Tuming Speed (mph) 15 9 
Sign Conttol Slop 

Intersection Summary 

0 
1900 
1.00 

0 
1900 
1.00 

0 

0 
30 

253 
5.8 

0,92 
0 

0 
No 

Left Right 
0 
0 

16 

1.09 1,09 
9 

Free 

0,92 
0 

0 
No 

154 
1900 
0.95 

4t 
542 

1900 
0.95 

0.989 
3267 

0.989 
3267 

30 
122 
2.8 

0.92 
589 

756 
No 

Left 
0 

0 
16 

1.09 1.09 
15 

Free 

0,92 
167 

0 
No 

Left 

Area Type; Other 
Control Type: Unsignalized 
Intersection Capacity Utilization 38,0% 
Analysis Period (min) 15 

ICU Level of Service A 

Pennoni Associates, Inc, 

2/4/2013 
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Lanes, Volumes, Timings Build Conditions 
1: 7th St & Market St Timing Plan: Sat PM Peak 

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBPJ 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Pemiitted 
Said. Flow (pemi) 
RightTumonRed 

0 
1900 

10 
1.00 

0 

0 

t t t 
718 

1900 
10 

*0,60 

3129 

3129 

0 
1900 

10 
1.00 

0 

0 
No 

0 
1900 

10 
1.00 

0 

0 

tt^ 
279 

1900 
10 

0.95 
0.99 

0.970 

3158 

3158 

69 
1900 

10 
*0.60 

0 

0 
No 

104 
1900 

9 
0.95 

0 

0 

4T* 
312 

1900 
9 

0.95 
0.96 

0.966 
0.990 
2979 

0.990 
2930 

124 
1900 

9 
0.95 

0 

0 
No 

0 
1900 

10 
1.00 

0 

0 

0 
1900 

10 
1.00 

0 

0 

0 
1900 

10 
1.00 

0 

0 
No 

Satd, Flow (RTOR) 
Unk Speed (mph) 
Unk Distance (ft) 

Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Parking (fthr) 
Adj. Flow (vph) 

100 
0,92 

0 

30 
450 
10.2 

0.92 

780 

100 
0,92 

0 

100 
0.92 

0 

30 
379 
8.6 

0.92 

303 

100 
0.92 

75 

100 
0.92 

0 
113 

30 
565 
12.8 

0.92 

339 

100 
0.92 

135 

100 
0.92 

0 

30 
375 
8.5 

0.92 

0 

100 
0.92 

0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 

Enter Blocked Intersection 

Lane Alignment 
Median Width(ft) 
Unk Offsel(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

780 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

378 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

587 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Righl 

Two vray Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Tum Type 
Protected Phases 
Permitted Phases 
Minimum Split (s) 
Total Split (s) 

Total Spilt (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1,09 
15 

1,09 

NA 
6 

30.0 
34.0 

56.7% 
28.0 
3.5 
2.5 

-1.0 
5,0 

1.09 
9 

1.09 
15 

1.09 

NA 
2 

20.0 
34.0 

56.7% 
28,0 
3.5 
2.5 

-1.0 
5.0 

1.09 
9 

1.14 
15 

Pemi 

4 
20.0 
26.0 

43.3% 
20.0 
3.5 
2.5 

1.14 

NA 
4 

20.0 
26.0 

43.3% 
20.0 
3.5 
2.5 

-1.0 
5.0 

1.14 
9 

1.09 
15 

1.09 1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Conttol Delay 
Queue Delay 
Total Delay 

Pennoni Associates, Inc. 
2/4/2013 

29.0 
0.48 
0.52 
15.5 
0.0 

15.5 

29.0 
0.48 
0.25 
9.6 
0.0 
9.6 

21.0 
0.35 
0.57 
20.1 
0.0 

20.1 

Synchro fi Report 
Page 1 



Lanes, Volumes, Timings 
1: 7th St & Market St 

Une Group 
LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 

> 

EBL 

- * 

EBT 
B 

15.5 
B 

166 
221 
370 

> 

EBR 

< 

WBL 

^ 

WBT 
A 

9.6 
A 

39 
62 

299 

K 
WBR 

^ 

NBL 

t 
NBT 

C 
20.1 

C 
95 

135 
485 

A 
NbK 

Build Conditions 
Timing Plan: Sat PM Peak 

V 
SBL 

; V 
SBT SBF^ 

295 
Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Starvation Cap Reductti 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersection Summary 

1512 
0 
0 
0 

0.52 

1526 
0 
0 
0 

0.25 

1025 
0 
0 
0 

0.57 

A 
Area Type, Other 
Cycle Length: 60 
Actuated Cycle Length: 60 
Offset: 34 (57%), Referenced to phase 6;EBT, Start of Yellow 
Natural Cycle: 50 
Conttol Type: Pretimed 
Maximum v.'c Ratio: 0,57 
Intersection Signal Delay: 15,8 
Intersection Capacity Utilization 53,6% 
Analysis Period (min) 15 
" User Entered Value 

Intersection LOS: B 
ICU Level of Sen/ice A 

Splits and Phases: 1: 7th St & Maricet St 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary 
1:7th St & Market St 

Build Conditions 
Timing Plan; Sat PM Peak 

Moverrient 

> 

EBL EST EBR 

< 

WBL WBT 

< A t A V i V 
WBR NBL NBT NBR SBL SBT SBR 

Lane Contigurations t t t tT»- 4 t * 
Volume (veh.'h) 0 718 0 0 279 69 104 312 124 
Number 1 6 16 5 2 12 7 4 14 
Initial Q (Qb). veh 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1,00 1,00 1,00 0.94 1.00 0.91 
Parking BusAdj 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 1.00 
Adj Sat Flow veh/h/ln 0.0 186.3 0.0 0.0 186.3 1S6.3 178.8 178,8 178.8 
Lanes 0 3 0 0 2 0 0 2 0 
Cap, veh/h 0 1621 0 0 1347 326 204 635 264 
Arrive On Green 0.00 0.16 0,00 0.00 0.48 0.48 0,12 0.12 0.12 
Sat Flow, veh,^ 0 4843 0 0 2879 675 584 1814 754 
Grp Volume(v), veh/h 0 780 0 0 190 188 306 0 281 
Grp Sat Flow(s),veh/h/ln 0 1118 0 0 1770 1691 1580 0 1572 
Q Serve(g_s), s 0.0 12.7 0,0 0,0 3,7 3.9 11.0 0.0 10,1 
Cycle Q Clear(g_c). s 0,0 12,7 0,0 0,0 3.7 3.9 11,0 0.0 10.1 
Prop In Lane 0.00 0.00 0.00 0.40 0.37 0.48 
Lane Grp Cap(c), veh/h 0 1621 0 0 855 817 553 0 550 
V/CRatio(X) 0.00 0.48 0.00 0.00 0.22 0.23 0.55 0.00 0.51 
Avail Cap(c_a), veh/h 0 1621 0 0 855 817 553 0 550 
HCM Platoon Ratio 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 
Upstream Filter(l) 0.00 1.00 0.00 0.00 1.00 1.00 1,00 0.00 1.00 
Unifomi Delay(d), s/veh 00 18.4 0.0 0.0 9.0 9.0 22.1 0.0 21.7 
incr Delay (d2). s/veh 0.0 1,0 0,0 0,0 0.6 0.7 3.9 0.0 3,4 
Initial Q Delay(d3).s/veh 0.0 0.0 0,0 0,0 0,0 0.0 0.0 0.0 0.0 
%ile Back ofQ (95%), veh/ln 0.0 7.0 0.0 0.0 2.7 2,8 8,9 Q.O 8.3 
Lane Grp Delay (d), s/veh 0.0 19.4 0.0 0.0 9.6 9.7 26.0 0.0 25.1 
Lane Grp LOS B A A C C 
Approach Vol, veh.'h 
Approach Delay, s/veh 
Approach LOS 

780 
19.4 

B 

378 
9,6 

A 

587 
25.6 

C 

Timer 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max 0 Clear Time (g_c+l l ) , s 
Green Ext Time (p_c), s 

Intersection Summary 
HCM 2010 Ctri Delay 
HCM 2010 LOS 

6 
34.0 
6.0 

28.0 
147 
6.3 

19.4 
B 

2 
34.0 
6.0 

28.0 
5,9 
8.3 

4 
26,0 
6.0 

20.0 
13.0 
2.1 

* 

Notes 

Pennoni Associates, Inc. 
2/4/2013 
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30 
565 
12.8 

100 
0.92 0,92 

100 
0.92 

Lanes, Volumes, Timings Build Conditions 
2:7th St & Chestnut St Timing Plan: Sat PM Peak 

- > ^ > < ^ <- \ t A V ; V 
LaneGroup " " " " " E B L " EBT" EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 

tt* 
0 0 0 0 0 284 83 0 0 0 

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 

0.98 
0.966 

0 0 0 0 0 3119 O O O O 

0 0 0 0 0 3119 O O O O 
No No No No 

30 30 
393 327 
8,9 7.4 

100 100 100 100 100 
0.92 0.92 0.92 0.92 0.92 0.92 0.92 

0 
0 0 0 0 0 309 90 

0 0 0 0 0 
No No No No No 

Right Left Left Right Left 
0 
0 

16 

1,09 1,09 1.09 1.09 1,09 1.09 1.09 1.09 1.09 1.09 
9 15 9 15 9 15 9 

NA 

23.0 
25.0 

41.7% 
19.0 
3.0 
3.0 

-1.0 
5.0 

20.0 
0.33 
0.38 
16.6 
0.0 

16.6 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 

201 
1900 
0.95 

4t 
321 

1900 
•0.60 
0.98 

Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Pemiitted 
Satd. Flow (perm) 
Right Tum on Red 

0 

0 
No 

0.981 
2047 
0.981 
1999 

Satd. Flow (RTOR) 
Unk Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 

Paridng (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
218 

30 
450 
10.2 

0.92 

349 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 

Median Widtti(ft) 
Unk Offset(ft) 
Crosswalk Widtti(ft) 

0 
No 

Left 

567 
No 

Left 

0 
0 

16 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 
Pemiitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

Perm 

2 
23-0 
35.0 

58.3% 
29.0 
3.0 
3.0 

1.09 

NA 
2 

23.0 
35.0 

58.3% 

29.0 
3.0 
3.0 

-1.0 
5.0 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Tolal Delay 
LOS 

Pennoni Associates, Inc. 
2/4/2013 

30.0 
0.50 
0,57 
11.3 
0,0 

11,3 
B 

399 
No 

Left 

0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 

0 
0 

16 

0 
No 

Right 

Synchro 8 Report 
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Lanes, Volumes, Timings 
2: 7th St & Chestnut St 

Build Conditions 
Timing Plan; Sat PM Peak 

Lane Group 
Approach Delay 
Approach LOS 
Queue Lengtti 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 

11.3 
B 

82 
165 
370 

Tum Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductti 
Storage Cap Reductn 
Reduced v/c Ratio 

999 
0 
0 
0 

0.57 

Intersection Summary 

> ^ > < ^ ' ^ ^ t A v ; v 
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SB"^ 

16.6 
B 

56 
90 

247 313 485 

1039 
0 
0 
0 

0.38 

:3 
Area Type: Other 
Cycle Length; 60 
Actuated Cycle Length: 60 
Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.57 
Intersection Signal Delay: 13.5 
Intersection Capxily Utilization 38.2% 
Analysis Period (min) 15 
* User Entered Value 

Intersection LOS: B 
ICU Level of Service A 

Splits and Phases: 2:7th St & Chestnut St 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary 
2: 7th St & Chestnut St 

Build Conditions 
Timing Plan; Sat PM Peak 

> > < V ^ t A V i V 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR S B E SBT SB^ 
Lane Configurations 4t 
Volume (veh/h) 201 321 0 
Number 5 2 12 
Initial Q (Qb), veh 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 
Paridng Bus Adj 1.00 1.00 1.00 
Adj Sat Flowveh^li/ln 186.3 186.3 0,0 
Lanes 0 2 0 
Cap, veh/h 120 509 0 
Arrive On Green 0.17 0.17 0.00 
Sal Flow, veh-Ti 0 1695 0 

0 
3 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

tt+ 
284 

8 
0 

1.00 
85.3 

2 

0.33 
2752 

83 
18 
0 

0.91 
1.00 

186,3 
0 

251 
0.33 
753 

Grp Volume(v), veh/h 
Grp Sat Flow(s),vehy'h/ln 
Q Serve(g_s). s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ralio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upsti"eam Filter(l) 

Unifomi Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay (d3),sA/eh 
%ileBxk of Q (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

218 
0 

OO 
30,0 
1.00 
120 
1.82 
120 

0.00 
1,00 
40.1 

398.3 
0.0 

27.3 
438.3 

F 

349 
1017 
19.4 
19.4 

509 
0.69 
509 
0.00 
1.00 
20.6 
7.4 
0.0 

10.0 
28.0 

C 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0,0 

0 
0 

0.0 
0.0 

0,00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

203 
1770 

5.2 
5.2 

590 
0.34 
590 
0.00 
1.00 
15.1 
1.6 
0.0 
4.2 

16.6 

196 
1642 

5.4 
5,4 

0.46 
547 
0.36 
547 

0.00 
1.00 
15.1 
1.8 
0.0 
4.1 

17.0 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

567 
185.8 

F 

399 
16.8 

B 

Assigned Phs 2 
Phs Duration (G+Y+Rc), s 35.0 
Change Period (Y+Rc), s 6.0 
Max Green Setting (Gmax), s 29.0 
Max Q Clear Time (g_c+ll), s 32.0 
Green Ext Time (p_c), s 0,0 

intersection Summary 

8 
25.0 

6.0 
19.0 
7.4 
1.8 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

Notes 

116,0 
F 

Pennoni Associates, Inc. 
2/4/2013 
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10.0 
32,0 

53.3% 
26.0 
3,5 
2.5 

10.0 
32.0 

53.3% 
26.0 
3.5 
2.5 

-1.0 
5,0 

0.97 
0.951 

0.99 
0.992 
0.997 

0 4384 0 0 2086 0 0 0 0 0 3137 0 
0.997 

0 4384 0 
No 

0 2086 0 
No 

0 0 0 
No 

0 3123 0 
No 

100 
0.92 

30 
450 
10.2 

0.92 
100 

0.92 
100 

0.92 

30 
450 
10.2 

0.92 
100 

0.92 
100 

0.92 

30 
190 
4.3 

0.92 

• 

100 
0.92 

100 
0,92 

30 
386 
8.8 

0.92 
100 

0.92 
0 

0 699 336 0 451 0 0 0 0 62 808 51 

Lanes, Volumes, Timings Build Conditions 
3: Sth St & Market St Timing Plan: Sat PM Peak 

> ^ > < ^ < ^ t ^ v ; v 
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S ' ^ 
Lane Configurations ^ f ^ ^ ^ 4 \ * 
Volume (vph) 0 643 309 0 415 0 0 0 0 57 743 47 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 10 10 10 10 10 10 10 10 10 9 9 9 
Lane Util. Factor 1.00 0.91 '0.60 1.00 *0.60 1.00 1.00 1.00 1.00 0.95 0.95 0.95 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 

Satd, Flow (perni) 
Right Tum on Red 
Satd, Flow (RTOR) 
Link Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Confl, Peds. (#/hr) 
Peak Hour Factor 
Parking (#/hr) 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 1035 0 0 451 0 0 
Enter Blocked intersection No No No No No No No 

Lane Alignment Left Left Right Left Left Right Left 
Median Width(ft) 0 0 
UnkOffset(ft) O O O O 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Tum Lane 
Headway Factor 1,09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.14 1.14 1.14 
Tuming Speed (mph) 15 9 1 5 9 1 5 9 1 5 9 
Tum Type NA NA Pemi NA 
Protected Phases 6 2 8 
Pemiitted Phases 8 
Minimum Split (s) 10.0 10,0 
Total Split (s) 28.0 28,0 
Total Split (%) 46.7% 46.7% 
Maximum Green (s) 22.0 22.0 
Yellow Time (s) 3.5 3.5 
All-Red Time (s) 2.5 2,5 
Lost Time Adjust (s) -1,0 -1,0 
Total Lost Time (s) 5.0 5.0 
Leadlag 
Lead-Lag Optimize? 
Act Effct Green (s) 23.0 23.0 27.0 
Actuated g/C Ratio 0.38 0,38 0.45 
v/c Ratio 0.62 0.56 0.66 
Control Delay 97 18.9 15.6 
Queue Delay 0.0 0.0 0.0 
Total Delay 9.7 18,9 15,6 

Pennoni Associates, Inc. Synchro 8 Report 
2/4/2013 Page? 

0 
No 

Left 
0 

0 
No 

Right 

0 
No 

Left 

921 
No 

Left 

0 

0 
No 

Right 



L a n e s , V o l u m e s , T i m i n g s 

3: Sth S t & M a r k e t S t 

Lane Group 
LOS 
Approach Delay 
Approach LOS 
Queue Length 50tti (ft) 
Queue Lengtti 95th (ft) 
Intemal Link Dist (ft) 

> 

EBL 

- * 

EBT 
A 

9.7 
A 
54 

m85 
370 

> < ^ 

EBR" WBL WBT 
B 

18.9 
B 

110 
185 
370 

"WBR 

^ 

NBL 

t 
NBT 

110 

Build Conditions 
Timing Plan; Sat PM Peak 

A V 
NBR SBL 

i ^ 
SBT S8^ 

B 
15.6 

B 
128 
186 
306 

Turn Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductti 
Reduced v/c Ratio 

mtw^ctKHi bwmnwy 

1680 
0 
0 
0 

0.62 

799 
0 
0 
0 

0.56 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ̂ ^^^™ 

1405 
0 
0 
0 

0.66 

^^^^^^^^B 
Area Type: Other 
Cycle Length: 60 
Actuated Cycle Length: 60 
Offset: 0 (0%), Referenced lo p base 2;V VBT and 6: EBT Start of Yellow 
Natural Cycle; 40 
Control Type: Pretimed 
Maximum v/c Ratio; 0.65 
Intersection Signal Delay: 13.7 
Intersection Capacity Utilization 53.6% 

Intersection LOS: B 
ICU Level of Service A 

Analysis Period (min) 15 
* User Entered Value 
m Volume for 95tti percentile queue Is metered by upstteam signal. 

Splits and Phases: 3: Sth St & Market St 

&k 
—•bSfR) 

Pennoni Associates, Inc, 
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HCM 2010 Signalized Intersection Summary 
3; Sth St & Market St 

Build Conditions 
Timing Plan; Sat PM Peak 

> > r ^ ^ t /- V ; V 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR EBL SBT " SBF̂  

Lane Configurations ttt^ t t 4T̂  
Volume (veh/h) 
Number 

Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 

Parking Bus Adj 
Adj Sat Flow veh/h/In 
Lanes 
Cap, veh/h 
Arrive On Green 
Sal Flow, veh/h 

Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/ln 

Q Serve(g_s), s 
Cycle Q Clear(g c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c a), veh/h 

HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),sA/eh 
%ile Back OfQ (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

0 
1 

0 
1.00 
1.00 

ao 
0 
0 

0.00 
0 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

2.00 
0.00 

0.0 
0.0 
0.0 
0.0 
0.0 

643 
6 
0 

1.00 
186.3 

3 
1300 
0.77 
3558 

699 
1695 

4.9 
4.9 

1300 
0.54 
1300 
2.00 
1.00 
4.9 
1.6 
0.0 
2,6 
6.5 

A 

309 
16 
0 

0.92 

1.00 
186.3 

0 
559 

0.77 
1459 

336 
1459 

6.0 
6.0 

1.00 
559 

0.60 
559 
2.00 
1.00 
5.0 
47 

0.0 
3,4 
9.7 

A 

0 
5 
0 

1,00 
1.00 
0,0 

0 
0 

0.00 
0 

0 
0 

0.0 
0,0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0,0 
0.0 
0,0 
0,0 

415 
2 
0 

1.00 
186.3 

2 
857 

0.38 
3725 

451 
1118 

9.4 
9.4 

857 

0.53 
857 

1.00 
1.00 
14.3 
2,3 
0.0 
4.7 

16-6 
B 

0 
12 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 

0 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

57 
3 
0 

1.00 
1.00 

178.8 
0 

97 
0.45 
215 

512 
1777 
13.4 
13.4 
0.12 
800 
0.64 
800 
1.00 
1.00 
127 
3.9 
0.0 

10.0 
167 

743 
8 
0 

1.00 
178.8 

2 
1317 
0.45 
2927 

0 
0 

0.0 
0.0 

0 
0.00 

0 
1.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

4/ 
18 
0 

0.93 
0.90 

178,8 
0 

88 
0.45 
194 

409 
1559 
117 
117 
0.12 
701 

0.58 
701 

1.00 
1,00 

12.3 
3,5 

0.0 
8.2 

15.8 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

1035 
7.5 

A 

451 
16.6 

B 

921 
16.3 

B 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c}, s 

b 

28.0 
6.0 

22,0 
0.0 
0.0 

2 
28.0 
6,0 

22.0 
0.0 
0.0 

32.0 
6.0 

26.0 
15.4 
0.0 

Intersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

12,6 
B 

^ 

Rotes 

Pennoni Associates, Inc. 
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Lanes, Volumes, Timings 
4: Sth St & Chestnut St 

Build Conditions 
Timing Plan; Sal PM Peak 

> > r K ^ t A V I V 
Lane Group EBL EBT EBR WBL" WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Pennitted 
Satd. Flow (perm) 
RightTumonRed 

0 
1900 
1.00 

0 

0 

tT* 
304 

1900 
0.95 
0.99 

0.977 

3185 

3185 

54 
1900 
'0.60 

0 

0 
No 

0 
1900 
1.00 

0 

0 

0 
1900 
1.00 

0 

0 

0 
1900 
1.00 

0 

0 
No 

0 
1900 
1.00 

0 

0 

0 
1900 
1.00 

0 

0 

0 
1900 
1.00 

0 

0 
No 

229 
1900 
0.95 

0 

0 
No 

4t 
393 

1900 
0.95 
0.97 

0,982 
3244 
0,982 
3161 

0 
1900 
1.00 

0 

0 
No 

Satd. Flow (RTOR) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Paridng (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
0 

30 
450 
10,2 

0.92 

330 

100 
0.92 

59 

100 
0.92 

0 

30 
450 
10.2 

0.92 

0 

100 
0.92 

0 

100 
0.92 

0 

30 
329 
7.5 

0.92 

0 

100 
0.92 

0 

100 
0.92 

249 

30 
253 
5.8 

0.92 

427 

100 
0.92 

0 
0 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Medial WidUi(ft) 
Unk Offset(ft) 
Crosswalk Widtti(ft) 

0 
No 

Left 

389 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

676 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two v/ay Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Tum Type 
Protected Phases 
Pennitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellov/Time(s) 
Alt-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

1,09 

NA 
2 

24.0 
29.0 

48.3% 
23.0 
3.0 
3.0 

-1.0 
5.0 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

1.09 
15 

1.09 1.09 
9 

1,09 
15 

Perm 

4 
24.0 
31.0 

51.7% 
25.0 
3.0 
3.0 

1.09 

NA 
4 

24.0 
31.0 

51.7% 
25.0 
3.0 
3.0 

-1.0 
5.0 

1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
ActtJated g/C Ratio 
v/c Ratio 
Conttol Delay 
Queue Delay 
total Delay 
LOS 

Pennoni Associates, Inc. 
2/4/2013 

24.0 
0.40 
0.31 
8.2 
0.0 
8.2 

A 

26.0 
0.43 
0.49 
11.8 
0.0 

11.8 
B 
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Lanes, Volumes, Timings 
4: Sth St & Chestnut St 

> 

Lane Group EBL 

- * 

EBT 

> 

EBR 

< 

WBL 

^ 

WBT 

< 

WBR 

^ 

NBL 

t 
NBT 

Build Conditions 
Timing Plan: Sat PM Peak 

A V i V 
NBR SBL SBT SBf? 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 
Tum Bay Length (ft) 

8.2 
A 

28 
42 

370 370 249 

11.8 
B 

66 
116 
173 

Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersection Summary 

1274 
0 
0 
0 

0.31 

1369 
0 
0 
0 

0.49 

Area Type: Ottier 
Cycle Length; 60 
Actuated Cycle Lengtti: 60 
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.49 
Intersection Signal Delay: 10,5 
Intersection Capacity Utilization 40.1% 
Analysis Period (min) 15 
* User Entered Value 

Intersection LOS: B 
ICU Level of Service A 

Splits and Phases: 4:8tti St&Chesttiut St 

•02 H i 04 
315 

Pennoni Associates, Inc. 
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HCM 2010 Signalized Intersection Summary 
4: Sth St & Chestnut St 

Build Conditions 
Timing Plan: Sal PM Peak 

Movement 

Lane Configurations 
Volume (veh/h) 
Number 

Initial Q (Qb), veh 

EBL 

0 
5 
0 

EBT 

t ^ 
304 

2 

0 

> 

EBR 

54 
12 
0 

r 
WBL 

0 

- ^ 

WBT 

0 

^ 

WBR 

0 

^ 

NBL 

0 

t 
NBT 

0 

A 
NBR 

0 

V 
SBL 

229 
7 
0 

\ 

SBT 

4t 
393 

4 
0 

V 
SBR 

0 
14 
0 

Ped-Bike Adj(A_pbT) 1,00 0.93 

Parking BusAdj 1.00 1.00 1.00 
Adj Sat Flow veh/h/In 0.0 186.3 186.3 
Lanes 0 2 0 
Cap, veh/h 0 1187 209 
Anive On Green 0.00 0.13 0.13 
Sat Flow, veh,^ 0 3062 522 

1.00 

1.00 
186.3 

0 
120 

0.43 

0 

1.00 
186.3 

2 
698 
0.43 
1695 

1.00 

1,00 
0.0 

0 

0 
0.00 

0 

Grp Volume(v), veh/h 0 195 194 
Grp Sat FIovv(s),veh;'h/ln 0 1770 1721 
Q Serve(g_s), s 0.0 5.9 6.1 
Cycle Q Clear[g_c), s 0.0 5.9 6,1 
Prop In Lane 0.00 0,30 

249 

0 

0.0 

26.0 

1.00 

427 
1610 
12.3 
12.3 

0 
0 

0.0 
0.0 

0.00 

Lane Grp Cap(c), veh/h 
V/C Ralio(X) 

Avail Cap(c a), veh/h 
HCM Platoon Ratio 
Upstream Fiiter(l) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%ileBackofQ(95%).veh./ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

0 
0.00 

0 
0.00 
0.00 
0.0 
0.0 

0.0 
0,0 
0.0 

708 
0,27 
708 
0.00 
1.00 
18.2 
1.0 
0.0 
5.1 

19.2 
B 

389 
19.2 

B 

588 
0.28 
688 
0.00 
1.00 
18.3 

1.0 

0.0 
5.1 

19.3 
B 

120 
2.07 
120 

0.00 
1.00 
30.0 

511.2 

0.0 
33.8 

541.2 
F 

698 
0.61 

698 
0.00 
1,00 
13.1 
4.0 
0.0 
87 

17.1 
B 

676 

210.1 
F 

0 
0.00 

0 
0.00 
0.00 
0.0 
0.0 

0.0 
0.0 
0.0 

[Timer 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

ntersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

2 

29.0 
6.0 

23.0 
8.1 
0.0 

140,4 
F 

4 
31.0 
6.0 

25.0 
28.0 
0.0 

Plotes 
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Lanes, Volumes, Tim 
5: 9th St & Market St 

tane Group 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Widtti (ft) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fft Protected 
Said. Flow (prot) 

Fit Pemnitted 
Satd. Flow (perni) 
RightTumonRed 

ings 

EBL 

0 
1900 

10 
1.00 

0 

0 

EBT 

t t t 
779 

1900 
10 

•0.60 

3129 

3129 

> 

EBR 

0 
1900 

10 
1.00 

0 

0 
No. 

< 

WBL 

0 
1900 

10 
1.00 

0 

0 

* -

WBT 

tt^ 
473 

1900 
10 

*0.60 
0.99 

0.984 

2036 

2036 

* ^ 

WBR 

56 
1900 

10 
0.95 

0 

0 
No 

^ 

NBL 

120 
1900 

9 
0.95 

0 

0 

t 
NBT 

41^ 
554 

1900 
9 

0.95 
0.97 

0,961 
0,993 
2972 
0.993 
2943 

-

/ ^ 

NBR 

235 
1900 

9 
0.95 

0 

0 
No 

Bui ld Cond i t ions 
riming Plan: Sat PM Peak 

V 
SBL 

0 
1900 

10 
1.00 

0 

0 

\ 

SBT 

0 
1900 

10 
1.00 

0 

0 

V 
SB^ 

0 
1900 

10 
1.00 

0 

0 
No 

Satd. Flow (RTOR) 
Link Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Conti. Peds. (#/hr) 
Peak Hour Factor 
Parking (#/'hr) 
Adj. Flow (vph) 

100 
0.92 

0 

30 
378 
8.6 

0.92 

847 

100 
0.92 

0 

100 
0,92 

0 

30 
450 
10.2 

0.92 

514 

100 
0.92 

61 

100 
0.92 

130 

30 
190 
4.3 

0.92 

602 

100 
0.92 

0 
255 

100 
0.92 

0 

30 
377 
8.6 

0.92 

0 

100 
0.92 

0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Widtti(ft) 
Unk Offset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

847 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

575 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

987 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 
Pennitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

1.09 

NA 
6 

30.0 
31.0 

51.7% 
25.0 
3.5 
2.5 

-1.0 
5.0 

1,09 
9 

1,09 
15 

1.09 

NA 
2 

20.0 
31.0 

51.7% 
25.0 
3.5 
2.5 

-1.0 
5.0 

1.09 
9 

1.14 
15 

Perm 

4 
20.0 
29,0 

48.3% 
23.0 
3.5 
2.5 

1.14 

NA 
4 

20.0 
29.0 

48.3% 
23,0 
3.5 
25 

-1.0 
5.0 

1.14 
9 

1.09 
15 

1.09 1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 

Pennoni Associates, Inc. 
2/4/2013 

26.0 
0.43 
0.63 
15.8 
0.0 

15.8 

26.0 
0.43 
0.65 
12.9 
0.0 

12.9 

24.0 
0.40 
0.84 
19.5 
0.0 

19.5 

Synchro 3 Report 
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Lanes, Volumes, Timings 
5: 9th St & Market St 

t ^ i e Group 
LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Lengtti 95th (ft) 
Intemal Link Dist (ft) 

> 

EBL 

- * 

EBT 
B 

15.8 
B 

125 
182 
298 

> 

EBR 

< 

WBL 

* -

WBT 
B 

12.9 
B 

65 
117 
370 

< 

WBR NBL 

t 
NBT 

B 
19.5 

B 
98 

#163 
110 

Build Conditions 
Timing Plan; Sat PM Peak 

A V ; y 
NBR SBL SBT SBR 

297 
Tum Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductti 
Spillback Cap Reductn 

Storage Cap Reductti 
Reduced v/c Ratio 

1355 

0 
0 
0 

0.63 

882 
0 
0 
0 

0.65 

1177 

0 
0 
0 

0.84 

Area Type; Other 
Cyde Length: 60 
Actuated Cycle Length: 60 

Offset: 0 (0%), Referenced to phase 2;WBT and 6:EBT, Start of Yellow 
Natural Cycle: 60 
Control Type: Pretimed 
Maximum v/c Ratio: 0.84 

Intersection Signal Delay: 16.6 Intersection LOS: B 
Intersection Capacity Utilization 55.0% ICU Level of Service B 
Analysis Period (min) 15 
' User Entered Value 

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

Splits and Phases: 5: 9tti St & Maricet St 

^ Wi 
104 

Pennoni Associaies, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary Build Conditions 
5: 9th St & Market St Timing Plan: Sat PM Peak 

Movement " " EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBFi 
Lane Configurations 

Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Pariting Bus Adj 
Adj Sat Flow veh/li/ln 
Lanes 
Cap, veh/h 
Arrive On Green 
Sat Flow, vehi'h 

Grp Volume(v), veh/h 

Grp Sat Flow(s),veh/h/ln 
Q Serve(g_s), s 
Cycle Q C!ear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%I!e Back of Q (95%), veh/in 

0 
1 
0 

1.00 

1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0.0 

t t t 
779 

6 
0 

1.00 
186.3 

3 
1453 
0.43 
4843 

847 
1118 
11,5 
11,5 

1453 
0.58 
1453 
1.00 
1.00 
12.9 
17 
0.0 
5.5 

0 
16 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 

0 
1.00 
0,00 
0.0 
0.0 
0.0 
0.0 

0 
5 
0 

1.00 

1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0,0 

0,00 
0 

0.00 
0 

2.00 
0.00 
0.0 
0.0 
0.0 
0.0 

t ^ 
473 

2 
0 

1.00 
186,3 

2 
1124 
0.87 
3338 

221 
1118 

2.6 
2.6 

484 
0.46 
484 
2.00 
1.00 
2.4 
3,1 
0,0 
1.5 

56 
12 
0 

0.93 
1.00 

186.3 
0 

133 
0.87 
307 

354 
1782 

2.6 
2.6 

0.17 
772 

0.46 

772 
2.00 
1,00 
2.4 
2.0 
0.0 
1.9 

120 
7 
0 

1.00 
1.00 

178.8 

0 
159 

0.13 
398 

578 
1768 
19.1 
19.1 
0.22 
707 

0.82 
707 
0.33 
1.00 
23.9 
10.1 
0.0 

16.3 

4^ 
554 

4 
0 

1.00 
178.8 

2 
756 
0,13 
1889 

0 
0 

0.0 
0.0 

0 
0.00 

0 
0.33 
0.00 
0.0 
0,0 
0,0 
0.0 

235 
14 
0 

0.93 
0.90 

178.8 
0 

343 
0.13 
858 
409 

1375 
17.2 
17,2 
0,62 
551 

0.74 

551 
0.33 
1,00 

23.1 
8.8 
0.0 

121 
Lane Grp Delay (d), s/veh 0.0 14,6 OO 0.0 5.5 4.4 34.0 0.0 31.9 
Lane Grp LOS B A A C C_ 
Approach Vol, veh/h 847 575 987 
Approach Delay, s/veh 14.6 4.8 33.1 
Approach LOS B A C 

Timer 
Assigned Phs 6 2 4 
Phs Duration (G+Y+Rc), s 31.0 31.0 29.0 
Change Period (Y+Rc), s 6.0 6.0 6.0 
Max Green Setting (Gmax), s 25.0 25.0 23.0 
Max Q Clear Time (g_c+11),s 0.0 0.0 21.1 
Green Ext Time (p_c), s 0.0 0.0 0,0 

Intersection Summary 
HCM 2010 Ctri Delay 19,9 
HCM 2010 LOS B 

Rotes ^ 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

Build Conditions 
Timing Plan: Sat PM Peak 

> > < < \ t A V i V 
t i ne Group EBL" n e s t I K ? " "WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Contigurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 

Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
RightTumonRed 
Satd. Flow (RTOR) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Paridng (#/hr) 
Adj, Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow 
Enter Blocked Inte 
Lane Alignment 
Median V^dth(ft) 
Link Oftset(ft) 
Crosswalk WIdth(f 
Tv« way Left Tunr 
Headway Factor 
Turning Speed (m 
Tum Type 
Protected Phases 
Pemiitted Phases 
Minimum Split (s) 
Tolal Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellov; Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Act Effct Green (s) 
Actijated g/C Ratio 
v/c Ratio 
Conttol Delay 
Queue Delay 
Total Delay 
LOS 

4t 
87 298 

1900 1900 
0.95 *0.60 

0.98 

0.989 
2063 
0.989 
2032 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

tt. 
448 

1900 
0.95 
0.99 

0.976 

1900 
0.95 

0 
1900 
1.00 

0 

No 

100 
0.92 

0 

30 
442 
10.0 

0.92 

0 
No 

100 
0.92 

95 324 0 

100 
0.92 

0 

30 
450 
10.2 

0.92 

0 
No 

100 
0,92 

0 3178 

0 3178 

30 
343 
7.8 

0.92 
100 

0.92 

0 0 487 

0 
No 

100 

0.92 

0 

93 

100 
0.92 

0 

2 
23.0 
32.0 

53.3% 
26.0 
3.0 
3.0 

23.0 
32.0 

53.3% 
26.0 
3.0 
3.0 

-1.0 
5.0 

27.0 
0.45 
0.46 
13.5 
0.0 

13.5 
B 

23.0 
28.0 

46.7% 
22.0 
3,0 
3.0 

-1.0 
5.0 

23.0 
0.38 
0.48 
15.6 
0.0 

15.6 
B 

0 
1900 
1.00 

30 

375 

8.5 

0.92 

0 
1900 
1.00 

0 
No 

100 
0.92 

0 

Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 

Median V^dth(ft) 
Link Oftset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

419 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

580 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

Tv« way Left Tum Lane 
Headway Factor 
Turning Speed (mph) 
Tum Type 
Protected Phases 

1.09 
15 

Perni 

1.09 

NA 
2 

1.09 

9 
1.09 

15 
1.09 1.09 

9 
1.09 

15 
1.09 

NA 
8 

1.09 

9 
1.09 

15 
1.09 1.09 

9 

Pennoni Associates, Inc, 
2/4/2013 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

> 

Lane Group EBL 

- * 

EBT 

% 

EBR 

r 
WBL 

^ 

WBT 

< 

WBR 

^ 

NBL 

t 
NBT 

Build Conditions 
Timing Plan: Sat PM Peak 

A V i V 
NBR SBL SBT SBJ^ 

Approach Delay 
Approach LOS 

Queue Lengtti 50th (ft) 
Queue Length 95th (ft) 
Intemal Unk DIsl (ft) 

13.5 
B 

82 
136 
362 370 

15.6 
B 

80 
121 
263 

Tum Bay Length (ft) 

Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

914 
0 
0 
0 

0.46 

1218 
0 
0 
0 

0.48 

jntersection Summary 

Area Type: Ottier 
Cycle Length: 60 
Actuated Cyde Length: 60 
Offset: 0 (0%), Referencec to phase 2;E BTL, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.48 
Intersection Signal Delay: 147 
Intersection Capacity Utilization 42,4% 

Intersection LOS: B 
ICU Level of Senrlce A 

Analysis Period (min) 15 

' User Entered Value 

295 

Splits and Phases: 6: 9th St & Chestnut St 

Pennoni Associaies, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary 
6: 9th St & Chestnut St 

Build Conditions 
Timing Plan: Sat PM Peak 

> > < < ^ t /• V ; V 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 4t 
Volume (veh/h) 87 298 0 
Number 5 
Initial 0 (Qb), veh 0 
Ped-Bike Adj(A_pbT) 1.00 
Paridng Bus Adj 1.00 
Adj Sat Flow veh/h/ln 186,3 
Lanes 0 2 0 
Cap,veh,'h 120 458 0 
Anive On Green 0.45 0.45 0.00 
Sat Flow, veh/h 0 1695 0 

0 
3 
0 

30 
)0 
10 
0 
0 

0.00 
0 

t> 
448 

2 
0 

00 
5.3 

12 
0 

1.00 
1.00 
0.0 

3 
0 

1.00 
1.00 
0.0 

8 
0 

1.00 
186.3 

18 
0 

0.92 

0.90 
186.3 

2 
1064 
0.38 
2869 

86 
8 
0 
2 
0 
3 
0 

201 
0.38 
525 

Grp Volume(v), veh/h 
Grp Sal Flow[s),veh/h/ln 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(i) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),sA/eh 
%ile Back of Q (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

95 
0 

0.0 
27,0 
1.00 
120 

0.79 
120 

0.00 
1.0O 
30.0 
40.0 
0.0 
4.9 

70.0 
E 

324 
1017 
15.4 
15.4 

458 
071 
458 
0.00 
1.00 
13.3 
8,9 
0.0 
7.2 

22.2 
C 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 

oo 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 

2 
32,0 
6.0 

26,0 
29.0 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 

0 
0.00 
0,00 
0.0 
0.0 
0.0 
0.0 
0.0 

309 
1770 

7.8 
7.8 

678 
0.46 
678 
0.00 
1.00 
13.8 
2.2 
0.0 
6.3 

16.0 
B 

271 
1531 

8.0 
8.0 

0.34 
587 

0.46 
587 

0.00 
1,00 
13.9 
2.6 
0.0 
5.6 

16.5 
B 

Approach Vol, vehi'h 
Approach Delay, s/veh 
Approach LOS 

timer 

419 
33.1 

C 

580 
16.2 

B 

1 
8 

28.0 
6.0 

22.0 
10.0 

Green Ext Time (p_c), s 

Intersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

l^otes 

0.0 

23.3 
C 

0.0 

J 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
16: Site Driveway & Sth St 

l̂ ane Group 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 

Frt 

> 

EBL 

0 
1900 
1.00 

> 

EBR 

0 
1900 
1.00 

^ 

NBL 

0 
1900 
1.00 

t 
NBT 

0 
1900 
1.00 

i 
SBT 

tt^ 
651 

1900 
0.95 

0.943 

V 
SBR 

401 
1900 
0.95 

Build Conditions 
Timing Plan: Sat PM Peak 

Fit Protected 
Satd. Flow (prot) 0 0 0 0 3115 0 
Fit Permitted 
Satd. Flow (perm) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 

0 
30 

446 
10.1 
0.92 

0 

0 

0.92 
0 

0 

0.92 
0 

0 
30 

122 
2.8 

0.92 
0 

3115 
30 

190 
4.3 

0.92 
708 

0 

0.92 
436 

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

Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Sign Controi 

Intersection Summary 

Area Type: 

Conttol Type: Unsignalized 
Intersection Capacity Utilize 

0 
No 

Left 
0 
0 

16 

1.09 

15 
Stop 

Ottier 

tion 34.2% 

0 
No 

Right 

1.09 

9 

0 
No 

Left 

1.09 
15 

0 
No 

Left 
0 
0 

16 

1.09 

Free 

1144 
No 

Left 
0 
0 

16 

1.09 

Free 

0 
No 

Right 

1.09 

9 

ICU Level of Service A 

1 

Analysis Period (min) 15 

Pennoni Associaies, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
17: 9th St 5c Site Driveway 

r ^ 
tane Group WBL WBR 

t 
NBT 

A 
NBR 

V 
SBL 

\ 

SBT 

Build Conditions 
Timing Plan: Sat PM Peak 

. . . - , . - I 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd, Flow (prot) 
Fit Pemiitted 
Satd. Flow (perm) 
Link Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj, Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
LinkOffset(ft) 
Crosswalk W!dth(ft) 
Two way Left Tum Lane 

0 
1900 
1.00 

r 
338 

1900 
1.00 

0.865 

t t 
535 

1900 
0.95 

0 1504 3303 

0 1504 
30 

446 
10.1 
0.92 

0 

0 
No 

Left Right 
0 
0 

16 

0.92 
367 

367 
No 

3303 
30 

375 
8.5 

0.92 
582 

582 
No 

Left 
0 
0 

16 

0 
1900 
1.00 

0,92 
0 

0 
No 

Right 

0 
1900 
1.00 

0.92 
0 

0 
No 

Left 

0 
1900 
1.00 

0 

0 
30 

190 
4.3 

0.92 
0 

0 
No 

Left 
0 
0 

16 

Headway Factor 
Tuming Speed (mph) 
Sign Control 

1.09 
15 

Stop 

1.09 
9 

_ 

1.09 

Free 

1.09 
9 

1.09 
15 

1.09 

Free 

! 

Area Type; Other 
Control Type: Unsignalized 
Intersection Capacity Utilization 42.4% 
Analysis Period (min) 15 

ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
18: Sth St & Parking Garage 

Build Conditions 
Timing Plan: Sal PM Peak 

âne Group 

< < t A V 4 
V'/BL WBR NBT NBR SBL SBT 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
lane Util. Factor 

*i 
209 

1900 
1.00 

Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Unk Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 

0.950 
1652 

0.950 
1652 

30 
354 
8.0 

0.92 
227 

Shared Lane Traftic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 

227 
No 

Lane Alignment 
Median Widtti(ft) 
Unk Offset(ft) 
Crosswalk Width(ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Sign Control 

[ntersech'on Summary 

1,09 
15 

Stop 

0 
1900 
1.00 

0.92 
0 

0 
No 

Left Right 
10 
0 

16 

1.09 
9 

0 
1900 
1,00 

0 

0 
30 

253 
5.8 

0.92 
0 

0 
No 

Left 
0 
0 

16 

1.09 

Free 

0 
1900 
1.00 

0.92 
0 

0 
No 

Right 

1.09 
9 

4t 
182 470 

1900 1900 
0.95 0.95 

0.986 
3257 
0.986 
3257 

30 
122 
2.8 

0.92 
511 

0.92 
198 

0 
No 

Left 

709 
No 

Left 
0 
0 

16 

1.09 1.09 
15 

Free 

Area Type; Otiier 
Conttol Type: Unsignalized 
Intersection Capacity Utilization 36.5% 
Analysis Period (min) 15 

ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
1:7th St & Market St 

tane Group 

Lane Configurations 
Volume (vph) 
Idea! Flow (vphpl) 
Lane Width (ft) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Pennitted 
Satd. Flow (pemi) 
Right Tum on Red 

> 

EBL 

0 
1900 

10 
1.00 

0 

0 

EBT 

t t t 
921 

1900 
10 

•0.60 

3129 

3129 

> 

EBR 

0 
1900 

10 
1.00 

0 

0 
No 

< 

WBL 

0 
1900 

10 
1,00 

0 

0 

* -

WBT 

tT*-
263 

1900 
10 

0,95 
0.98 

0.966 

3133 

3133 

WBR 

77 
1900 

10 
*0.60 

0 

0 
No 

NBL 

67 
1900 

9 
0.95 

0 

0 

t 
NBT 

4T* 
672 

1900 
9 

0.95 
0.99 

0,985 

0.996 
3099 

0.996 
3080 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

A 
NBR 

80 
1900 

9 
0.95 

0 

0 
No 

V 
SBL 

0 
1900 

10 
1.00 

0 

0 

; 

SBT 

0 
1900 

10 
1.00 

0 

0 

V 
SBS 

0 
1900 

10 
1.00 

0 

0 
No 

Satd. Flow (RTOR) 
Unk Speed (mph) 

Unk Distance (ft) 
Travel Time (s) 
Confl. Peds, (#/hr) 
Peak Hour Factor 
Parî ing (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 

30 
450 
10.2 

0.92 

1001 

100 
0,92 

0 

100 
0.92 

0 

30 
379 
8.6 

0.92 

286 

100 
0.92 

84 

100 
0.92 

0 
73 

30 
565 
12.8 

0.92 

730 

100 
0.92 

87 

100 
0.92 

0 

30 
375 
8.5 

0.92 

0 

100 
0.92 

0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median WIdth(ft) 
Link Offset(ft) 
Crosswalk WIdtti{ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 
Pemnitted Phases 
Minimum Split (s) 
Total Split (s) 
Tolal Spot (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

0 
No 

Left 

1.09 
15 

1001 
No 

Left 
0 
0 

16 

1.09 

NA 
6 

20.0 
31.0 

51.7% 

25.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1,09 
9 

0 
No 

Left 

1,09 
15 

370 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

20.0 
31.0 

51.7% 
25.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1.09 
9 

0 
No 

Left 

1.14 
15 

Perm 

4 
25.0 
29.0 

48,3% 
23.0 
3.0 
3,0 

890 
No 

Left 
0 
0 

16 

1.14 

NA 
4 

25.0 
29,0 

48.3% 
23.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1.14 
9 

0 
No 

Left 

1.09 
15 

0 
No 

Left 
0 
0 

16 

1.09 

0 
No 

Right 

1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 

Pennoni Associates, Inc. 
2/4/2013 

26.0 
0.43 
0.74 
14.1 
0.0 

14.1 

26.0 
0.43 
0.27 
11.6 
0.0 

11.6 

24.0 
0.40 
0.72 
13.9 
0.0 

13.9 

Synchro 8 Report 
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Lanes, Volumes, Timings 
1:7th St & Market St 

> 

.ane Group EBL 

-

EBT EBR 

< 

WBL 

* -

WBT 

< 

WBR 

^ 

NBL 

Build (wMIT) Conditions 
Timing Plan: FriPM Peak 

t A V i V 
NBT NBR SBL SBT SBR 

LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 

Queue Lengtti 95tti (ft) 
Intemal Unk Dist (ft) 

B 
14.1 

B 
95 

103 
370 

B 
11.6 

B 
43 
68 

299 

B 
13.9 

B 
90 

152 
485 

Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductti 
Reduced v/c Ratio 

1355 

0 
0 
0 

0.74 

1357 

0 
0 
0 

0.27 

1232 

0 
0 
0 

072 

^erseclion Summary 

295 

Area Type: Other 
Cycle Length; 60 
Actuated Cycle Length: 60 
Offset: 0 (0%), Referenced to phase 2:WBT and 6;EBT, Start of Yellow 
Natural Cycle; 55 
Conttol Type: Pretimed 
Maximum v/c Ratio: 0.74 
Intersection Signal Delay: 13.6 Intersection LOS: B 
Intersection Capacity Utilization 57.3% ICU Level of Service B 
Analysis Period (min) 15 
* User Entered Value 

Splits and Phases: 1; 7th St & Maricet St 

Pennoni Associates, Inc. 
2/4/2013 

Synchro 8 Report 
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HCM 2010 Signalizec 
1:7th St & Market St 

Intersectior Summary Build { wMIT) Conditions 
Timing Plan: Fri PM Peak 

Movement 

Lane Configurations 
Volume (veh/h) 
Number 

Initial Q (Qb), veh 
Ped-Bike Adj(A^pbT) 
Parking Bus Adj 
Adj Sat Flow veh/h/ln 
Lanes 
Cap, veh/h 
Arrive On Green 
Sat Flow, veh/h 

Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/ln 
Q Sen/e(g^s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstteam Filter(i) 

Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3).s/veh 
%ite Back ofQ (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

Approach Vol. veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c),s 

> 

EBL 

0 
1 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

- * 

EBT 
t t t 

921 
6 
0 

1.00 
186.3 

3 
1453 
0.87 
4843 

1001 
1118 

5.9 
5.9 

1453 
0.69 
1453 
0.00 
1.00 
2.7 
2.7 
0.0 
1,8 
5,4 

A 
1001 

5.4 
A 

6 
31.0 
6.0 

25.0 
0.0 
0.0 

> 

EBR " 

0 
16 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0,00 
0,0 
0,0 

oo 
0,0 

oo 

f " 
WBL 

0 
5 
0 

1,00 
1.00 
0,0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 . 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

•*— 

WBT 

t ^ 
263 

2 
0 

1.00 
186.3 

2 
1156 
0.43 
2762 

187 
1770 

4.0 
4.0 

767 
0.24 
767 
0.00 
1.00 
10.8 
0,8 
0,0 
3.1 

11.5 
B 

370 
11.6 

B 

2 
31.0 
6.0 

25.0 
6.2 
0.0 

V 
WBR 

77 
12 
0 

0.93 
1.00 

186.3 
0 

330 
0.43 
762 

183 
1662 

4.2 
4,2 

0.46 
720 
0,25 
720 
0,00 
1.00 
10.8 
0,9 
0.0 
3,1 

117 
B 

^ 

NBL 

67 
7 
0 

1,00 
0.90 

178,8 
0 

103 
0,13 
258 

452 
1597 
16.3 
16.3 
0.16 
639 
0.71 
639 
0,00 
1,00 
227 
6.5 
0.0 

127 
29.2 

C 

J L 

NBT 
4h 
672 

4 
0 

1.00 
178.8 

2 
1079 

0.13 
2698 

0 
0 

0.0 
0.0 

0 
0.00 

0 
0.00 
0,00 
0,0 
0,0 
0.0 
0.0 
0.0 

890 
28.0 

c 

4 
29.0 
6.0 

23.0 
18.3 
0,0 

A 
NBR 

80 
14 
0 

0.93 
1.00 

178.8 
0 

135 
0.13 
337 

438 
1697 
14.7 
147 
0.20 
679 
0.64 
679 
0.00 
1.00 
22.0 
4.7 
0.0 

12.0 
26.7 

c 

V i V 
SBL SBT SBR 

0 0 0 

^. .--- - ._,_-_-, 

pitersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

15,3 
B 

Notes S ^ ^ ^ H H H 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings Build (wMIT) Conditions 
2: 7th St & Che 

Lane Group 

stnut St 

> 

EBL 

-

EBT 

> 

EBR 

r 
WBL 

4 — 

WBT 

V 
WBR 

^ 

NBL 

t 
NBT NBR 

Timing P 

V 
SBL 

an: Fn P 

i 
SBT 

VI Peak 

V 
SBK 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 

Fit Protected 
Satd. Flow (prat) 
Fit Permitted 
Satd. Flow (perm) 
RightTumonRed 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Parking (#/hr) 
Adj, Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Widtti(ft) 
Link Offset(ft) 
Crosswalk W/idtti(ft) 
Two way Left Turn Lane 
Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 
Pennitted Phases 
Minimum Split (s) 
Total Splft(s) 
Tolal Split (%) 
Maximum Green (s) 

279 
1900 
0.95 

4t 
357 

1900 
*0.60 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

tt* 
378 

1900 
0.95 

132 
1900 
0.95 

0 
1900 
1.00 

No 

100 
0.92 

0 
303 

0 
No 

Left 

1.09 
15 

Pemn 

2 
23.0 
37,0 

61,7% 
31.0 

No 

30 
450 
10,2 

0.92 

388 

691 0 
No No 

Left Right 
0 
0 

16 

No No 

30 
393 
8.9 

100 
0.92 

0 

100 
0.92 

0 

0.92 

0 

100 
0.92 

0 

100 
0.92 

0 
0 143 

1.09 

NA 
2 

23.0 
37.0 

61.7% 
31.0 

1.09 
9 

0 
No 

Left 

1.09 
15 

0 
No 

Left 
0 
0 

16 

1.09 

0 
No 

Righl 

1.09 
9 

0 
No 

Left 

1,09 
15 15 

NA 

23.0 
23.0 

38,3% 
17.0 

0 
1900 
1.00 

30 
327 
7.4 

0.92 
100 

0.92 
100 

0.92 

30 
565 
12,8 

0.92 

0 
1900 
1.00 

0.98 0.97 
0.961 

0.979 
2042 0 0 0 0 0 3084 0 0 0 0 
0.979 
1992 0 0 0 0 0 3084 0 0 0 0 

No 

100 
0.92 

0 

554 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

1.09 1.09 1.09 1.09 1.09 

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

3.0 3.0 
3.0 3.0 

-1.0 
5.0 

3.0 
3.0 

-1.0 
5.0 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 

Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 

32.0 
0.53 
0.65 
10.8 
0.0 

10.8 
B 

18.0 
0.30 
0.60 
21.2 
0.0 

21.2 
C 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, V o l u m e s , T im ings 

2: 7th St Sc Ches tnu t St 

Lane Group 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 

> 

EBL EBT 
10.8 

B 
92 

180 
370 

> 

EBR 

< 

WBL 

* -

WBT 

313 

< . 

WBR 

^ 

NBL NBT 
21.2 

C 
88 

134 
247 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

A 
NBR 

V \ V 
SBL SBT SBR 

485 
Tum Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

1062 
0 
0 
0 

0.65 

925 
0 
0 
0 

0.60 

Intersection Summary 
Area Type: 
Cyde Length: 60 

Ottier 

Actuated Cycle Length: 60 
Offset: 0(0%),Referenc 
Nattjral Cycle: 55 

3d to phase 2: EBTL, Sts rt of Yell DW 

Conttol Type: Pretimed 
Maximum v/c Ratio: 0.65 
Intersection Signal Delay: 15.4 
Intersection Capacity Utilization 46.7% 
Analysis Period (min) 15 
* User Entered Value 

Intersection LOS: B 
ICU Level of Service A 

Splits and Phases: 2:7th St & Chestnut St 

Pennoni Associates. Inc. 
2/4/2013 

Synchro 8 Report 
Page 5 



HCM 2010 Signalized Intersection Summary Build (wMIT) Conditions 
2: 7th St a Chestnut St Timing Plan: Fri PM Peak 

Movement"' EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT 
Lane Configurations 4 t tT* 
Volume (veh/h) 279 357 0 0 0 0 
Number 5 2 12 
Initial Q (Qb), veh 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1,00 
Partying Bus Adj 1.00 1.00 1.00 
Adj Sat Flow veh/h/ln 186,3 186,3 0.0 

Lanes 0 2 0 
Cap, veh/h 120 542 0 
Arrive On Green 0.18 0.18 0.00 
Sat Flow, veh/h 0 1695 Q 

Grp Vo!ume(v), veh/h 303 388 0 
Grp Sat Flow(s),veh/h/ln 0 1017 0 
Q Serve(g_s), s 0.0 21.5 0.0 
Cyde Q Clear(g_c), s 32.0 21.6 0.0 
Prop In Lane 1.00 0.00 
Lane Grp Cap(c), vehfh 120 542 0 
V/CRatIo(X) 2.52 0.72 0,00 
Avail Cap(c_a), veh/h 120 542 0 
HCM Platoon Ratio 0.00 0.00 0.00 
Upstream Fiiter(l) 1.00 1,00 0,00 
Uniform Delay (d), s/veh 40,7 20.4 0.0 
Incr Delay (d2), s/veh 710.2 7.9 OO 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 
%ile Back of Q (95%), veh/ln 46.1 10.9 0.0 
Lane Grp Delay (d), s/veh 751.0 28.3 0.0 
Lane Grp LOS F C 
Approach Vol, veh/h 691 554 
Approach Delay, s/veh 345.2 21.8 
Approach LOS F G 

Timer 
Assigned Phs 2 8 
Phs Duration (G+Y+Rc), s 37.0 23.0 

Change Period (Y+Rc), s 6.0 6.0 
Max Green Setting (Gmax), s 31.0 17.0 
Max Q Clear Time (g_c+l1), s 34.0 10.4 
Green Ext Time (p_c),s 0.0 1.9 

0 
3 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0,00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

378 
8 
0 

1,00 
185,3 

2 
753 
0.30 
2604 

287 
1770 

8.1 
8.1 

531 
0,54 
531 

0.00 
1.00 
17,5 
3.9 
0.0 
6,9 

21.5 
C 

132 
18 
0 

0.90 

1.00 
186.3 

0 
257 
0,30 
858 
267 

1599 
8.4 
8.4 

0.54 
480 
0.56 
480 
0.00 
1.00 
17.6 
4.6 
0.0 
6.7 

22.2 
C 

Intersection Summary 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

201.3 
F 

Notes 

Pennoni Associates, Inc. Synchro 8 Report 

2/4/2013 Page 6 



Lanes, Volumes, Timings 
3: Sth St & Market St 

Lane Group 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Vlfidth (ft) 
Lane Util, Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd, Flow (prot) 
Fft Permitted 
Satd. Flow (perm) 
RightTumonRed 

> 

EBL 

0 
1900 

10 
1.00 

0 

0 

- * 

EBT 

ttl^ 
895 

1900 
10 

0.91 
0.98 

0,960 

4461 

4461 

> 

EBR 

320 
1900 

10 
•0.60 

0 

0 
No 

< 

WBL 

0 
1900 

10 
1.00 

0 

0 

* -

WBT 
t t 
546 

1900 
10 

•0.60 

2086 

2086 

^ 

WBR" 

0 
1900 

10 
1,00 

0 

0 
No 

^ 

NBL 

0 
1900 

10 
1.00 

0 

0 

t 
NBT 

0 
1900 

10 
1.00 

0 

0 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

A 
NBR 

0 
1900 

10 
1.00 

0 

0 
No 

V 
SBL 

63 
1900 

9 
0.95 

0 

0 

SBt 

41*-
695 

1900 
9 

0.95 
0.99 

0.991 
0.996 
3128 

0.996 
3110 

V 
SBI^ 

48 
1900 

9 
0.95 

0 

0 
No 

Satd. Flow (RTOR) 
Unk Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Parking (#/hr) 
Adj. Row (vph) 

100 
0.92 

0 

30 
450 
10.2 

0,92 

973 

100 
0.92 

348 

100 
0.92 

0 

30 
450 
10.2 

0.92 

593 

100 
0,92 

0 

100 
0.92 

0 

30 
190 
4.3 

0.92 

0 

100 
0.92 

0 

100 
0.92 

68 

30 
386 
8.8 

0.92 

755 

100 
0.92 

0 
52 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Wldth(ft) 
Unk Offset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 

1321 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

593 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Righl 

0 
No 

Left 

875 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Tum Type 
Protected Phases 
Permitted Phases 
Minimum Splft (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

1.09 

NA 
6 

10.0 
31.0 

51.7% 
25,0 
3.5 
2.5 

-1.0 
5.0 

1.09 
9 

1.09 
15 

1.09 

NA 
2 

10.0 
31.0 

51.7% 
25.0 
3.5 
2.5 

-1,0 
5.0 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

1.14 
15 

Pemn 

8 
10.0 
29.0 

48.3% 
23.0 
3.5 
2.5 

1.14 

NA 
8 

10.0 
29.0 

48.3% 
23.0 
3,5 
2.5 

-1.0 
5.0 

1.14 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 

Pennoni Associates, Inc. 
2/4/2013 

26.0 
0.43 
0.68 
10.2 
0.0 

10.2 

26.0 
0.43 
0.66 
13.3 
0.0 

13,3 

24.0 
0.40 
0.70 
18.8 
0.0 

18.8 

Synchro 8 Report 
Page 7 



Lanes, Volumes, Timings 
3: 8th St & Market St 

Build (wMIT) Conditions 
Timing Plan; Fri PM Peak 

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBt SBJ 

LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Lengtti 95th (ft) 
Intemal Link Dist (ft) 
Turn Bay Length (ft) 

B 
10.2 

B 
63 

117 
370 

B 
13,3 

B 
87 

129 
370 

Otner 

110 

B 
18.8 

B 
133 
193 
306 

Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductti 
Storage Cap Reductti 
Reduced v/c Ratio 

Inlersec^on Summary 

1933 
0 
0 
0 

0.68 

903 
0 
0 
0 

0.66 

1244 
0 
0 
0 

0.70 
' 

^ 
Area Type: 
Cycle Lengtti: 60 
Actuated Cycle Length: 60 
Offset; 0 (0%), Referenced to phase 2:WBT and 6;EBT, Start of Yellow 
Natural Cycle: 50 
Conttol Type: Pretimed 
Maximum v'c Ratio: 0,70 
Intersection Signal Delay: 13.5 Intersection LOS: B 
Intersection Capacity Utilization 57.3% ICU Level of Service B 
Analysis Period (min) 15 
* User Entered Value 

Splits and Phases; 3: Sth St & Maricet St 

02 (R) 

— • B S C R I i 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary 
3: 8th St & Market St 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

> > < <- ^ t A V i y 
Movement EBL EST EBR WBL WBT WBR NBL NBT NBR SBL SBT SBI^ 
Lane Configurations f fp^ 
Volume (veh/h) 0 895 
Number 1 6 
Initial Q (Qb). veh 0 0 
Ped-Bike Adj(A_pbT) 1.00 
Paridng Bus Adj 1.00 1.00 
Adj Sat Flow veh/h/ln 0.0 186.3 
Lanes 0 3 
Cap, veh.'h 0 1568 
Arrive On Green 0.00 0.87 
Sat Flow, veh./h 0 3787 

320 
16 
0 

0.93 
1.00 

186.3 
0 

560 
0.87 
1292 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

tt 
546 

2 
0 

1.00 

0 
12 
0 

1,00 
1,00 

186,3 
2 

969 
0.87 
3725 

0,0 
0 
0 

0,00 

0 

178.8 1 
0 

99 
0.40 
248 

4> 
63 695 48 
3 8 18 
0 0 0 

1.00 0.93 
1.00 1.00 0.90 

178.8 178.8 
2 0 

1149 S3 
0.40 0.40 
2873 208 

Grp Volume(v). veh/h 
Grp Sat Flow(s),veh,'h/ln 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s^eh 
%ile Back OfQ (95%), veh/ln 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

2.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

911 
1695 

47 
4.7 

1469 
0.62 
1459 
2.00 
1.00 
2.6 
2.0 
0.0 
2.2 
4.6 

A 

410 
1522 

4,7 
47 

0.85 
659 
0.62 
659 

2.00 
1.00 
2.6 
4.4 
0.0 
2.8 
6,9 

A 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0,0 
0.0 
0.0 
0.0 

593 
1118 

4.5 
4.5 

969 
0.61 

969 
1.00 
1.00 
2.6 
2.9 
0.0 
17 
5.5 

A 

0 
0 

0.0 
0.0 

0.00 
0 

0,00 
0 

1.00 
0.00 
0.0 
0,0 
0,0 
0.0 
0.0 

Assigned Phs 
Phs Duration (G+Y+Rc). s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

Intersection Summary 

6 
31.0 
6.0 

25.0 
0.0 
0.0 

2 
31.0 

6.0 
25.0 
0.0 
0.0 

487 
1776 
13.6 
13.6 
0.14 
710 
0.69 
710 
1.00 
1.00 
14.9 
5.3 
0.0 

10,5 
20,2 

C 

0 
0 

0.0 
0,0 

0 
0,00 

0 
1.00 
0.00 
0.0 
0.0 
0.0 
0,0 
0.0 

388 
1553 
12.0 
12.0 
0.13 
621 
0.62 
621 
1.00 
1.00 
14.4 
4.7 
0.0 
8.5 

19.1 
B 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

iFimer 

1321 

5.3 
A 

593 
5.5 

A 

875 
197 

B 

8 
29.0 
6.0 

23.0 
15.6 
0.0 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

Notes 

9.9 
A 

Pennoni Associates, Inc. 
2/4/2013 
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236 
1900 
0.95 

4t 
471 

1900 
0.95 

0 
1900 
1.00 

0.98 

0.984 
0 3250 

0,984 
0 

Lanes, Volumes, Timings Build (wMIT) Conditions 
4: Sth St & Chestnut St Timing Plan: Fri PM Peak 

UneGroup^^ " " " EBL"" EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBt^ 

Lane Configurations f f» 
Volume (vph) 0 368 102 0 0 0 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Util. Factor 1.00 0.95 *0.60 1.00 1.00 1.00 1.00 1.00 1.00 
Ped Bike Factor 0.98 
Frt 0.967 
Fit Protected 
Satd. Flow (prot) 0 3135 0 0 0 0 0 0 0 
Fit Permitted 
Said. Flow (pemi) 0 3135 0 0 0 0 0 0 0 0 3175 0 
RightTumonRed No No No No No 
Satd. Fk)w (RTOR) 
Unk Speed (mph) 30 30 30 
Link Distance (ft) 450 450 329 
Travel Time (s) 10.2 10.2 7,5 
Confl. Peds. (#/hr) 100 100 100 100 100 100 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 

Partying (#/hr) 0 
Adj. Flow (vph) 0 400 111 0 0 0 0 0 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 511 0 0 0 0 0 0 0 
Enter Blocked Intersection No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right 
Median Widtti(ft) O O O O 
LinkOffset(ft) O O O O 
Crosswalk Widtti(ft) 16 16 16 16 
Two way Left Turn Lane 
Headway Factor 1.09 1,09 1.09 1,09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 
Tuming Speed (mph) 15 9 15 9 15 9 15 9 
Tum Type NA Perm NA 
Protected Phases 2 4 
Pemiitted Phases 4 
Minimum Split (s) 24.0 24.0 24.0 
Total Split(s) 29.0 31.0 31.0 
Total Split (%) 48.3% 51.7% 51.7% 
Maximum Green (s) 23.0 25.0 25.0 
Yellow Time (s) 3.0 3.0 3.0 
All-Red Time (s) 3.0 3.0 3.0 
Lost Time Adjust (s) -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 24,0 26,0 
Actuated g/C Ratio 0.40 0.43 
v/c Ratio 0.41 0.56 
Control Delay 9.2 12.1 
Queue Delay 0.0 0.0 
Total Delay 9.2 12.1 
LOS A B 

Pennoni Associates, Inc. Synchro 8 Report 
2/4/2013 Page 10 

30 
253 
5.8 

100 
0.92 0.92 

100 
0.92 

0 
257 

0 
No 

Left 

512 

769 
No 

Left 

0 

0 
No 

Right 



Lanes, Volumes, Timings 
4: Sth St & Chestnut St 

> 

Lane Group EBL EBT 

> 

EBR" 

< 

WBL 

* -

WBT 

< 

WBR 

A 
NBL 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

t A V ; V 
NBT NBR SBL SBT SB^ 

Approach Delay 9.2 12.1 
Approach LOS A B 
Queue Length 50tti (ft) 43 73 
Queue Length 95th (ft) 61 133 
Internal Unk Dist (ft) 370 370 249 173 
Turn Bay Length (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersection Summary 

1254 
0 
0 
0 

0.41 

1375 
0 
0 
0 

0.55 

'̂ ^̂ ^H 
Area Type: Ottier 
Cycle Length; 60 
Actuated Cycle Length: 60 
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Yellow 
NattJral Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.56 
Intersection Signal Delay: 11.0 Intersection LOS: B 
Intersection Capacity Utilization 46.2% ICU Level of Service A 
Analysis Period (min) 15 
* User Entered Value 

Splits and Phases; 4; Sth St & Chestnut St 

'02 (R) \ 04 
315 

Pennoni Associates, Inc, Synchro 8 Report 
2/4/2013 Page 11 



HCM 2010 Signalized Intersection Summary 
4: Sth St 8c Chestnut St 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

Movement 
Lane Configurations 
Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Pari<ingBusAdj 
Adj Sat Flow veh/h/ln 
Lanes 
Cap, veh/h 
Arrive On Green 
Sal Flow, veh/li 

> 

EBL 

0 
5 
0 

1.00 
1.00 

oo 
0 
0 

0.00 
0 

EBT 

t ^ 
368 

2 
0 

1.00 
186,3 

2 
1078 
0.13 
2789 

> 

EBR 

102 
12 
0 

0.93 
1.00 

186.3 
0 

294 
0.13 
736 

< 

WBL 

0 

•4— 

WBT 

0 

V 
VtfBR 

0 

^ 

NBL 

0 

t 
NBT 

0 

NBR 

0 

V 
SBL 

236 
7 
0 

1.00 
1.00 

186.3 
0 

120 
0.43 

0 

\ 

SBT 
4 t 
471 

4 
0 

1.00 
186.3 

2 
698 
0.43 
1695 

V 
SBH| 

0 
14 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

Grp Volume(v), veh/h 0 260 251 
Grp Sat Flow(s),veh/h/ln 0 1770 1663 
Q Serve(g^s). s OO 8.1 8.3 
Cycle QCIear(g_c),s 0.0 8,1 8,3 
Prop In Lane 0.00 0.44 
Lane Grp Cap(c), veh/h 0 708 665 
V/CRatio(X) 0.00 0.37 0.38 
Avail Cap(c_a), veh/h 0 70S 665 
HCM Platoon Ratio 0.00 0.00 0.00 
Upstteam Filter(l) 0.00 1.00 1.00 
Uniform Delay (d), s/veh 0.0 19.1 19.2 
Incr Delay (d2), s/veh 0.0 1.5 1.6 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 
%ile Back of Q (95%), veh/ln 0,0 7,3 7.1 
Lane Grp Delay (d), sA/eh 0.0 20.6 20.8 
Lane Grp LOS C C 

257 
0 

0.0 
26.0 
1.00 
120 

2.14 
120 
0.00 
1.00 
30.0 

540.5 
0.0 

35.5 
570.5 

F 

512 
1610 
15.8 

15.8 

698 
0.73 
698 
0.00 
1.00 
14.1 
6.7 
0.0 

11.0 
20.9 

C 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 

0 
0.00 
aoo 
0.0 
0.0 
0.0 
0.0 
0.0 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

511 
20.7 

C 

769 
204.5 

F 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g c+11), s 
Green Ext Time (p^c), s 

2 
29.0 
6.0 

23.0 
10.3 
0.0 

4 
31.0 
6.0 

25.0 
28.0 
0.0 

Intersection Summarv 
HCM 2010 Ctri Delay 
HCM 2010 LOS 

131.2 
F 

Notes 

Pennoni Associates, Inc 
2/4/2013 
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Lanes, Volumes, Timings Build (wMIT) Conditions 
5: 9th St & Market St Timing Plan: Fri PM Peak 

J.arTe'GrQup " EBL EBT EBR ^ WBL WBT WBR NBL NBT NBR SBL SBT 5BH 
Lane Configurations f f f f |». 4 t i* 
VoIume(vph) 0 919 0 0 475 51 138 566 247 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 10 10 10 10 10 10 9 9 9 10 10 10 
Storage Length (ft) 0 0 0 0 0 100 0 0 
Storage Lanes 0 0 0 0 0 1 0 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 *0.60 1.00 1.00 *0.60 0.95 0.95 0.95 1,00 1.00 1.00 1.00 
Ped Bike Factor 0.99 0.98 0.91 
Frt 0.986 0.850 
Fit Protected 0,990 
Said. Flow (prot) 0 3129 0 0 2042 0 0 3153 1283 0 0 0 
Fit Permitted 0,990 

0 2042 0 0 3105 1169 0 0 0 
No No No 

30 30 30 
450 190 377 
10,2 4.3 8,6 

100 
0,92 0.92 0,92 0,92 0,92 

0 516 55 150 615 

Satd. Flow (pemi) 
Right Tum on Red 

0 3129 0 
No 

Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds, (#/hr) 
Peak Hour Factor 

100 
0.92 

30 
378 
8.6 

0.92 
100 

0.92 
Parî ing (#/hr) 
Adj, Flow (vph) 0 999 0 
Shared Lane Traffic (%) 

0.92 
100 

0,92 
100 

0,92 0 

516 55 150 

571 
No 

Left 

0 
No 

Right 

0 
No 

Left 

100 
0.92 

100 
0.92 0.92 

100 
0.92 

0 
268 0 0 0 

268 
No 

^ight 

0 
No 

Left 

0 
No 

Left 

0 
No 

Right 

0 
0 

16 

Lane Group Flow (vph) 0 999 0 0 571 0 0 765 
Enter Blocked Intersection No No No No No No No No 
Lane Alignment Left Left Righl Left 
Median Widtti(ft) 0 0 0 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Tum Lane 
Headway Factor 1.09 1.09 1.09 1.09 1.09 1.09 1.14 1.14 1.30 1.09 1.09 1.09 
Tuming Speed (mph) 15 9 15 9 15 9 15 
Tum Type NA NA Perm NA Pemi 
Protected Phases 6 2 4 
Pemiitted Phases 
Minimum Split (s) 30.0 20.0 
Total Split (s) 32.0 32.0 
Total Split (%) 53.3% 53,3% 
Maximum Green (s) 26.0 26,0 
Yellow Time (s) 3.5 3.5 
All-Red Time (s) 2.5 2.5 

4 
20.0 

28.0 
46.7% 

22.0 
3.5 
2.5 

20.0 
28.0 

46.7% 
220 
3.5 
2.5 

-1.0 
5.0 

4 
20.0 
28.0 

46.7% 
22.0 
3.5 
2.5 

-1.0 
5.0 

Lost Time Adjust (s) 
Total Lost Time (s) 

-1.0 
5.0 

-1.0 
5.0 

-1.0 
5.0 

-1.0 
5.0 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 

27.0 
0.45 
0.71 

27.0 
0.45 
0.62 

23.0 
0.38 
0.64 

23.0 
0.38 
0.60 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
5: 9th St & Market St 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

> > < V ^ t A V i y 
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT 
Conttol Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 
Queue Lengtti 50tti (ft) 
Queue Length 95lh (ft) 
Internal Link Dist (ft) 

16.8 
0.0 

16.8 
B 

16.8 
B 

152 
220 
298 

9.9 
0.0 
9.9 
A 

9.9 
A 

45 
106 
370 

14.9 
0,0 

14.9 
B 

15.8 
B 

75 
130 
110 

18.3 
0.0 

18.3 

50 
108 

297 
Tum Bay Length (ft) 
Base Capacity (vph) 1408 
Starvation Cap Reductn 0 
Spillback Cap Reductti 0 
Storage Cap Reductn 0 
Reduced v/c Ratio 0,71 

918 
0 
0 
0 

0.62 

1190 
0 
0 
0 

0.64 

100 
448 

0 
0 
0 

0,60 

Intersection Summary ^ B | 
Area Type: Other 
Cycle Length: 60 
Actuated Cyde Length: 60 
Offset; 0 (0%), Referenced to phase 2:WBT and 6;EBT, Start of Yellow 
Natural Cycle: 55 
Control Type: Pretimed 
Maximum v/c Ratio; 0,71 
Intersection Signal Delay: 14,9 
Intersection Capacity Utilization 49.0% 

Intersection LOS: B 
ICU Level of Service A 

Analysis Period (min) 15 
* User Entered Value 

Splits and Phases: 5: 9th St & Maritet St 

—*b6fR) 

^ = i K i 

^ = i H _ 

Tg^^^^ ̂ ^ ^ ^ ^ ^ 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary 
5: 9th St & Market St 

Build { wMIT) Conditions 
Timing Plan: Fri PM Peak 

Movement 
Lane Configurations 
Volume (veh/h) 
Number 
Initial Q (Qb). veh 
Ped-Bike Adj(A_pbT) 
Pariting Bus Adj 
Adj Sal Flow veh/h,'1n 
Lanes 
Cap, veh/h 
Arrive On Green 
Sat Flow, veh/h 

Grp Volume(v), veh/h 
Grp Sat F(ow(s),veh/h/ln 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 

%ileBackofQ(95%),veh/!n 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 

Max Q Clear Time (g_o+l1), s 
Green Ext Time (p_c), s 

> 

EBL 

0 
1 
0 

1.00 
1.00 
0,0 

0 
0 

0.00 
0 
0 
0 

oo 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0.0 

oo 

- * 

EBT 

t t t 
919 

6 
0 

1.00 
186,3 

3 
1509 
0.45 

4843 

999 
1118 
14.0 
14.0 

1509 
0.66 
1509 
1.00 
1.00 
12.9 
2.3 
0.0 
6.7 

15.2 
B 

999 
15.2 

8 

6 
32.0 
6.0 

26.0 
0.0 
0.0 

> 

EBR 

0 
16 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 

oo 
0.0 
0.0 

< 

WBL 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

2.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

^ 

WBT 

tv 
475 

2 
0 

1.00 
186.3 

2 
1183 
0.90 
3373 

219 
1118 

1.9 
1.9 

503 
0.43 
503 
2,00 
1.00 
1.7 
2.7 
0.0 
1,2 
4.5 

A 
571 
3.9 

A 

2 
32.0 
6.0 

26.0 
0.0 
0.0 

V 
WBR 

51 
12 
0 

0.93 
1.00 

186.3 
0 

126 
0.90 
279 

352 
1790 

1.9 
1,9 

0.16 
805 

0.44 
805 
200 
1.00 
1.7 
1.7 
0.0 
1.5 
3.5 

A 

A 
NBL 

138 
7 
0 

1.00 
1.00 

178.8 
0 

248 
0.13 
647 
407 

1756 
13.1 
13.1 
0,37 
673 
0.60 
673 
0.33 
1.00 
21.9 
4.0 
0.0 

11.2 
25.9 

C 

. I 

NBT 

4t 
566 

4 
0 

1.00 
178.8 

2 
1076 
0.13 
2807 

358 
1699 
11.9 
11.9 

651 
0.55 
651 
0.33 
1.00 
21.3 
3.3 
0.0 
9.9 

24.7 
C 

1033 
25.5 

0 

4 
28.0 
6.0 

22.0 
15.1 
0.1 

A 
NBR 

1* 
247 

14 
0 

0,92 
0.90 

178.8 
1 

483 
0.13 
1261 

268 
1261 
12,0 
12.0 
1.00 
483 
0.55 
483 
0.33 
1.00 
21.4 
4.5 
0.0 
8.1 

25.9 
C 

V i V 
SBL SBT SBR 

0 0 0 

Intersection Summary • 

HCM 2010 Ctri Delay 
HCM 2010 LOS 

Notes 

16,8 
B 

_ ^ ^ 
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NBT NBR SBL SBT "SK3 
tT* 
453 

1900 
0.95 

132 
1900 
0.95 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0.98 
0.966 

3125 0 0 0 0 

3125 0 
No 

0 0 0 
No 

R) 
) 30 

442 
10.0 

30 
450 
10.2 

30 
343 
7.8 

30 
375 
8,5 

Lanes, Volumes, Timings Build (wMIT) Conditions 
6: 9th St & Chestnut St Timing Plan: Fri PM Peak 

LaneGroup " EBL EBT EBR WBL WBT WBR NBL 

Lane Configurations 4 t 
Volume (vph) 111 345 0 0 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Util Factor 0,95 *0.60 1.00 1.00 1.00 1,00 1.00 
Ped Bike Factor 0,98 
Frt 
Fit Protected 0,988 
Satd. Flow (prot) 0 2061 0 0 0 0 0 
Fit Permitted 0.988 

Said. Flow (pemn) 0 2029 0 0 0 0 0 
RightTumonRed No No No 
Satd. Flow (RTOR) 
Link Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 100 100 100 100 100 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0,92 
Pariting (#/hr) 0 
Adj. Flow (vph) 121 375 0 0 0 0 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 496 0 0 0 0 0 
Enter Blocked Intersection No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left 
Median Wldth(ft) O O O O 
LlnkOffset(ft) O O O O 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane 
Headway Factor 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 
Turning Speed (mph) 15 9 1 5 9 1 5 9 1 5 9 
Tum Type Perm NA NA 
Protected Phases 2 8 
Permitted Phases 2 
Minimum Split (s) 23,0 23,0 23.0 
Total Splft (s) 33.0 33.0 27.0 i 
Total Split (%) 55.0% 55.0% 45.0% 
Maximum Green (s) 27.0 27.0 21.0 

0.92 
100 

0.92 
100 

0.92 0.92 
100 
0.92 

0 
492 143 0 0 0 

635 
No 

Left 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 

0 
No 

Right 

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

3,0 3,0 
3.0 3,0 

-1,0 
5.0 

3.0 
3.0 
-1.0 
5.0 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Conttol Delay 
Queue Delay 
Toted Delay 
LOS 

28.0 
0.47 
0.52 
13.8 
0.0 

13.8 
B 

22.0 
0.37 
0.55 
17.4 
0.0 

17.4 
B 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

> 

Carw Group EBL 

-

EBT 

> 

EBR 

r 
WBL 

4 — 

WBT 

< . 

WBR 

^ 

NBL 

Build (wMIT) Conditions 
Timing Plan; Fri PM Peak 

t A V i V 
NBT NBR SBL SBT SB^ 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 

13.8 
B 

99 
161 
362 370 

17.4 
B 

93 
138 
263 295 

Turn Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reductn 
Storage Cap Reductti 
Reduced v/c Ratio 

Intersection Summary 

946 
0 
0 
0 

0.52 

1145 
0 
0 
0 

0.55 

1 
Area Type: Other 
Cycle Length; 60 
Achjated Cycle Length: 60 
Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Yellow 
NahJral Cyde: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.55 
Intersection Signal Delay: 15.8 
Intersection Capacity Utilization 44.4% 
Analysis Period (min) 15 
' User Entered Value 

Intersection LOS: B 
ICU Level of Sen/ice A 

Splits and Phases: 6:9th St&Chesttiut St 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary Build (wMIT) Conditions 
6: 9th St & Chestnut St Timing Plan; Fri PM Peak 

i^overi^ht " ' EBL EBT EBR " WBL WBT WBR ~ NBL NBT NBR SBL SBT "SBR 

Lane Configurations 4 t t t * 
Volume (veh/h) 111 345 0 0 0 0 0 453 132 0 0 0 
Number 5 2 12 3 8 18 
Initial Q (Qb), veh 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1,00 1.00 1.00 0.92 
ParitlngBusAdj 
Adj Sat Flow veh/h/ln 
Lanes 
Cap, veh,*)] 
Arrive On Green 
Sat Flow, veh/h 

1.00 
186.3 

0 
120 

0.47 
0 

1.00 
186.3 

2 
475 
0.47 
1695 

1.00 
0.0 

0 
0 

0.00 
0 

1.00 
0.0 

0 
0 

0.00 
0 

1.00 
186.3 

2 
923 
0.37 
2611 

0.90 
186.3 

0 
266 

0.37 
724 

Grp Volume(v). veh/h 121 375 0 0 344 291 
Grp Sal Flow(s),veh/hj1n 0 1017 0 0 1770 1473 
Q Serve(g_s), s 0.0 18.7 0.0 0.0 9.2 9.3 
Cycle Q Ciear(g_c), s 28.0 18.7 0.0 0.0 9.2 9.3 
Prop In Lane 1.00 0.00 0.00 0.49 
Lane Grp Cap(c), veh/h 120 475 0 0 649 540 
V/C Ratio(X) 1.01 0.79 0.00 0,00 0.53 0.54 
Avail Cap(c_a), veh/h 120 475 0 0 649 540 
HCM Platoon Ratio 0.00 0.00 0.00 0.00 0.00 0.00 
Upstream Filter(l) 1.00 1.00 0,00 0.00 1.00 1.00 
Uniform Delay (d), s/veh 30.0 13.5 0.0 0.0 14.9 15.0 
Incr Delay (d2), s/veh 84.4 12.6 0.0 0.0 3.1 3.8 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 
%ile Back of Q (95%), veh-ln 8.1 8.7 0.0 0.0 7.5 6.6 
Lane Grp Delay (d), s/veh 114.4 26.1 0.0 0.0 18.0 18.8 
Lane Grp LOS F C 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

496 
47.6 

D 

635 
18.4 

B 

^w^ 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

intersection Summary 

33.0 
6.0 

27.0 
30.0 
0.0 

27.0 
6.0 

21.0 
11.3 
0.0 

hCM 2010 Ctri Delay 31.2 
HCM 2010 LOS C 

Notes 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
16: Site Driveway & 8th St 

> > 

Une Group EBL EBR 

^ 

NBL 

t 
NBT 

i 
SBT 

V 
SBR 

Build (wMIT) Conditions 
Timing Plan: Fri PM Peak 

. 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Frt 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1.00 

tT^ 
696 

1900 
0.95 

0.953 

319 
1900 
0.95 

Fit Protected 
Satd. Flow (prot) 0 0 0 0 3148 0 

Fit Pennitted 
Satd. Flow (perm) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 

0 
30 

446 
10.1 
0.92 

0 

0 

0.92 
0 

0 

0.92 
0 

0 
30 

122 
2.8 

0.92 
0 

3148 
30 

190 
4.3 

0.92 
757 

0 

0.92 
347 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
UnkOffset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

1104 
No 

Left 
0 
0 

16 

0 
No 

Right 

Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Sign Control 

1.09 

15 
Stop 

1.09 
9 

1.09 
15 

1.09 

Free 

1.09 

Free 

1.09 
9 

Intersection Summary 1 
Area Type; Othsr 
Conttol Type: Unsignalized 
Intersection Capacity Utilization 32.8% 
Analysis Period (min) 15 

ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
17: 9th St & Site Driveway 

< ^ 

Lane Group WBL WBR 

t 
NBT 

A 
NBR 

V 
SBL 

\ 

SBT 

Build (wMIT) Conditions 
Timing Plan; FriPM Peak 

, 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Frt 

Fit Protected 
Satd. Flow (prot) 
Fft Permitted 
Satd. Flov;(pemi) 
Link Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 
Shared Lane Traffic (%) 

0 
1900 
1.00 

f 
358 

1900 
1.00 

t t 
564 

1900 
0.95 

0 
1900 
1.00 

0.865 

0 1504 3303 0 

0 
30 

446 
10.1 
0.92 

0 

1504 

0.92 
389 

3303 
30 

375 
8.5 

0.92 
613 

0 

0.92 
0 

0 
1900 
1.00 

0.92 
0 

0 
1900 
1.00 

0 

0 
30 

190 
4.3 

0.92 
0 

Lane Group Fkiw (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 

Unk Offset(ft) 
Crosswalk Width(ft) 
Two way Left Tum Lane 
Headv/ay Factor 
Tuming Speed (mph) 
Sign Conttol 

Intersection Summary 

Area Type; 
Control Type: Unsignalized 
Intersection Capacity Utiliza 
Analysis Period (min) 15 

0 
No 

Left 
0 
0 

16 

1.09 
15 

Stop 

Oilier 

tion 44.4% 

389 
No 

Right 

1.09 

9 

613 
No 

Left 
0 
0 

16 

1.09 

Free 

0 
No 

Right 

1.09 

9 

0 
No 

Left 

1.09 
15 

0 
No 

Left 

0 
0 

16 

1.09 

Free 

ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
18: Sth St & Parking Garage 

Build (wMlT) Conditions 
Timing Plan: Fri PM Peak 

Lane Group 

r < t A V ; 
"WBL WBR NBT NBR SBL SBT 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Frt 

Fit Protected 
Satd. Flow (proO 
Fit Permitted 
Satd- Flow (perm) 
Link Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offsel(ft) 
Crosswalk Width(ft) 
Two way Left Tum Lane 

215 
1900 
1.00 

0.950 
1652 

0.950 
1652 

30 
354 
8.0 

0.92 
234 

234 
No 

0 
1900 
1.00 

0.92 
0 

0 
No 

0 
1900 
1.00 

0 

0 
30 

253 
5,8 

0.92 
0 

0 
No 

0 
1900 
1.00 

Left Right 
10 
0 

16 

0.92 
0 

0 
No 

Left Righl 
0 
0 

16 

4t 
154 542 

1900 1900 
0.95 0.95 

0.989 
3267 
0.989 
3267 

30 
122 
2.8 

0.92 
589 

0.92 
167 

0 
No 

Left 

756 
No 

Left 
0 

0 
16 

Headway Factor 
Tuming Speed (mph) 
Sign Conttol 

1.09 
15 

Stop 

1.09 
9 

1,09 

Free 

1,09 
9 

1,09 
15 

1.09 

Free 

Area Type; Other 
Control Type: Unsignalized 
Intersection Capacity Utilization 38.0% 
Analysis Period (min) 15 

ICU Level of Sen/Ice A 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
1:7th St Sc Market St 

LaneGrouo ^ H ^ H H T 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Said. Flow (prot) 
Fit Pennitted 
Satd. Flow (perm) 
Right Tum on Red 

EBL 

0 
1900 

10 
1.00 

0 

0 

-

EBT 
t t t 

718 
1900 

10 
*0.60 

3129 

3129 

> 

EBR 

0 
1900 

10 
1.00 

0 

0 
No 

< 

WBL 

0 
1900 

10 
1.00 

0 

0 

* -

WBT 

tl*-
279 

1900 
10 

0.95 
0.99 

0.970 

3158 

3158 

< 

i m ~ 
69 

1900 
10 

*0.60 

0 

0 
No 

^ 

NBt"̂  

104 
1900 

9 
0.95 

0 

0 

t 
W\ 
4> 
312 

1900 
9 

0.95 
0.96 

0.966 
0.990 
2979 
0.990 
2930 

Build (wMlT) Conditions 
Timing Plan: Sat PM Peak 

/ ^ 

NBH 

124 
1900 

9 
0.95 

0 

0 
No 

V 

0 
1900 

10 
1.00 

0 

0 

; 

^ ^ ^ 

0 
1900 

10 
1,00 

0 

0 

V 
^ ^ 

0 
1900 

10 
1.00 

0 

0 
No 

Satd. Flow (RTOR) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Pari<!ng (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 

30 
450 
10.2 

0,92 

780 

100 
0.92 

0 

100 
0.92 

0 

30 
379 
8.6 

0.92 

303 

100 
0.92 

75 

100 
0.92 

0 
113 

30 
565 
12.8 

0.92 

339 

100 
0.92 

135 

100 
0,92 

0 

30 
375 
8.5 

0.92 

0 

100 
0.92 

0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Wldth(ft) 
Link Offsel(ft) 
Crosswalk Width(ft) 
Two way Left Turn Lane 
Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 
Pemiitted Phases 
Minimum Split (s) 
Total Split (s) 
Tolal Split (%) 
Maximum Green (s) 
Yellow Time (s) 
Ail-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

0 
No 

Left 

1.09 
15 

780 
No 

Left 
0 
0 

16 

1.09 

NA 
6 

30.0 
34.0 

56.7% 
28.0 
3.5 
25 

-1.0 
5.0 

0 
No 

Right 

1.09 
9 

0 
No 

Left 

1.09 
15 

378 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

20,0 
34.0 

56.7% 
28,0 
3.5 
2.5 

-1.0 
5.0 

0 
No 

Right 

1.09 
9 

0 
No 

Left 

1.14 
15 

Perm 

4 
20.0 
26.0 

43.3% 
20.0 
3.5 
2.5 

587 
No 

Left 
0 
0 

16 

1.14 

NA 
4 

20.0 
26.0 

43,3% 
20.0 
3.5 
2.5 

-1.0 
5.0 

0 
No 

Right 

1.14 
9 

0 
No 

Left 

1.09 
15 

0 
No 

Left 
0 
0 

16 

1.09 

0 
No 

Right 

1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 

Pennoni Associates, Inc. 
2/4/2013 

29.0 
0.48 
0.52 
15.9 
0.0 

15.9 

29.0 
0.48 
0.25 
9.6 
0.0 
9.6 

21.0 
0.35 
0.57 
20.1 
0.0 

20,1 

Synchro £ Report 
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Lanes, Volumes, Timings 
1:7th St Sc Market St 

> 

Lane Grbcp' EBL 

- * 

EBT 

> 

EBR 

< ^ 

WBL WBT 

< . 

ŴR 

^ 

NBL 

t 
NBI 

Build (wMIT) Conditions 
Timing Plan; Sat PM Peak 

/ • V i V 

LOS 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95tti (ft) 
Intemal Link Dist (ft) 
Tum Bay Lengtti (ft) 
Base Capacity (vph) 
Starvation Cap Reductii 
Spillback Cap Reductn 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersecfion Summary 

15.9 
B 

166 
221 
370 

1512 
0 
0 
0 

0.52 

A 
9.6 

A 
39 
62 

299 

1526 
0 
0 
0 

0.25 

C 
20.1 

C 
95 

135 
485 

1025 
0 
0 
0 

0,57 

295 

Area Type; Other 

Cycle Lengtti; 60 
Actuated Cycle Length; 60 

Offset: 34 (57%), Referenced to phase 6:EBT, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio; 0.57 
Intersection Signal Delay: 15.9 
Intersection Capacity Utilization 53.6% 
Analysis Period (min) 15 
• User Entered Value 

Intersection LOS: B 
ICU Level of Service A 

Splits and Phases: 1:7th St & Maricet St 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signal ized Intersection Summary Build (wMlT) Condit ions 
1: 7th St & Market St Timing Plan: Sat PM Peak 

dement EBL ^BT gfeft WfeL WBT W W mi NtJI M i m i^til—^W 
Lane Configurations t t t tT*- 4 ^ 
Volume (veh/h) 0 718 0 0 279 69 104 312 124 0 0 0 
Number 1 6 16 5 2 12 7 4 14 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.94 1.00 0.91 
Partying Bus Adj 1.00 1.00 1,00 1.00 1.00 1.00 0.90 1.00 1.00 -• 
Adj Sal Flow veh/Wln 0.0 186.3 0.0 0.0 186.3 186.3 178.8 178.8 178.8 
Lanes 0 3 0 0 2 0 0 2 0 
Cap, veh/h 0 1621 0 0 1347 326 204 635 264 
Arrive On Green 0.00 0.16 0.00 0.00 0.48 0.48 0.12 0.12 0.12 
Sat Flow, veh/h 0 4843 0 0 2879 675 584 1814 754 
Grp Volume(v). veh/h 0 780 0 0 190 188 306 0 281 
Grp Sat Flow(s),veh/h/ln 0 1118 0 0 1770 1691 1580 0 1572 
QSer;e(g_s).s 0.0 12.7 0.0 0,0 3.7 3.9 11.0 0.0 10.1 
Cycle Q Clear(g_c), s 0.0 127 0.0 0.0 3.7 3.9 11.0 0.0 10,1 
Prop In Lane 0.00 0.00 0.00 0.40 0.37 0.48 
Lane Grp Cap(c), veh/h 0 1621 0 0 855 817 553 0 550 
V/CRatio(X) 0.00 0.48 0.00 0.00 0.22 0.23 0.55 0.00 0.51 
Avail Cap(c_a), veh/h 0 1621 0 0 855 817 553 0 550 
HCM Platoon Ratio 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Upstream Filter(l) 0.00 1.00 0.00 0.00 1,00 1.00 1.00 0,00 1,00 
Uniform Delay (d), s/veh 0.0 18.4 0.0 0.0 9,0 9.0 22.1 0.0 217 
Incr Delay (d2), s/veh 0.0 1,0 0,0 0.0 0,6 0,7 3,9 0,0 3.4 
Initial Q Delay (d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%Ile Back of Q (95%), veh/ln 0.0 7.0 0.0 0,0 2.7 2.8 8.9 0.0 8,3 
Lane Grp Delay (d), s/veh 0.0 19.4 0.0 0,0 9.6 9,7 26.0 0.0 25.1 
Lane Grp LOS B A A C C 
Approach Vol, veh/h 780 378 587 
Approach Delay, s/veh 19,4 9.6 25.6 
Approach LOS B A G 

timer ~ ^ "^ ^ 
Assigned Phs 6 2 4 
Phs Duration (G+Y+Rc), s 34.0 34,0 26,0 
Change Period (Y+Rc). s 6.0 6.0 6.0 
Max Green SeUing (Gmax), s 28.0 28.0 20.0 
Max Q Clear Time (g_c+l1),s 14.7 5.9 13.0 
Green Ext Time (p_c),s 6.3 8.3 2.1 

[ntersection Summary , , „ ^ ^ ^ i ^ ^ , ^ ^ ^ ^ „ ^ , ^ ^ ^ ^ ^ , ^ ^ , ^ l 

HCM 2010 CttI Delay 19.4 
HCM 2010 LOS B 

Notes 

Pennoni Associates, Inc. Synchro 8 Report 
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Lanes, Volumes, Timings 
2: 7th St Sc Chestnut St 

Build (wMIT) Conditions 
Timing Plan: Sal PM Peak 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
RightTumonRed 
Said. Flow (RTOR) 
Link Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Paridng (#/hr) 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Wldtti(ft) 
Unk Offset(ft) 
Crosswalk Widtti(ft) 
Two way Left Tum Lane 
Headway Factor 
Turning Speed (mph) 
Tum Type 
Protected Phases 
Permitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 

> 

EBL "EBT EBR WBL WBT WfeA—N8L NBT N « « — S B P — g B T 

201 
1900 

4t 
321 

1900 
0.95 *0.60 

0.98 

0 0 0 0 
1900 1900 1900 1900 
1.00 1.00 1.00 1.00 

0 
1900 
1.00 

284 
1900 
0.95 
0.98 

0,966 

S3 0 0 0 
1900 1900 1900 1900 
0.95 1.00 1,00 1.00 

0 
0.981 
2047 
0.981 

0 1999 
No 

30 
450 
10.2 

100 
0.92 0.92 

0 
218 349 

0 
No 

Left 

1.09 
15 

Penu 

2 
23.0 
35.0 

58.3% 
29.0 

567 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

23.0 
35.0 

58.3% 
29.0 

0 
No 

100 
0.92 

0 

0 
No 

Right 

1.09 
9 

100 
0.92 

0 

0 
No 

Left 

1.09 
15 

0 

0 

30 
393 
8.9 

0.92 

0 

0 
No 

0 
No 

100 

0.92 

0 

0 
No 

0 3119 

0 3119 

30 
327 
7.4 

0 
No 

0 
No 

Left Right 
0 
0 

16 

100 
0.92 0.92 

0 
0 309 

0 
No 

Left 

399 
No 

Left 
0 
0 

16 

30 
565 
12.8 

100 
0.92 

100 
0.92 0.92 

100 
0.92 

90 0 0 0 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 

0 
No 

Right 

1.09 1.09 
9 

1.09 
15 

1.09 

NA 
8 

23.0 
25.0 

41.7% 
19.0 

1.09 
9 

1.09 
15 

0 
0 

16 

1.09 1.09 
9 

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

3,0 3.0 
3.0 3.0 

-1.0 
5.0 

3.0 
3.0 

-1.0 
5.0 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Achjated g/C Ratio 
v/c Ratio 
Conttol Delay 
Queue Delay 
Total Delay 
LOS 

30.0 
0.50 
0.57 
11.3 
0.0 

11.3 
B 

20.0 
0.33 
0.38 
16.6 
0.0 

16.6 
B 

Pennoni Associates. Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
2: 7th St & Chestnut St 

Build (wMIT) Conditions 
Timing Plan; Sat PM Peak 

"EBL—m gB« WBL WBl mw Ma m wu ^^ u^i v m [iarte Group 
Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Intemal Link Dist (ft) 

11.3 
B 

82 
165 
370 313 

16.6 
B 

56 
90 

247 485 
Turn Bay Lengtti (ft) 
Base Capacity (vph) 
Starvation Cap Reducbi 
Spillback Cap Reductti 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersection Summary 

999 
0 
0 
0 

0.57 

1039 
0 
0 
0 

0.38 
^ m j U l ULL. 

Area Type: Other 
Cycte Length: 60 
Actuated Cyde Length: 60 
Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Yellow 
Natural Cycle; 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.57 
Intersection Signal Delay; 13.5 
Intersection Capacity Utilization 38.2% 

Intersection LOS; B 
ICU Level of Sen/Ice A 

Analysis Period (min) 15 
* User Entered Value 

splits and Phases; 2: 7th St & Chestnut St 

Pennoni Associates, Inc. 
2/4/2013 

Synchro 8 Report 
Pages 



HCM 2010 Signalized Intersection Summary Build (wMlT) Conditions 
2: 7th St Sc Ches tnu t St Timing Plan: Sat PM Peak 

Movemefft--•̂ - i%i w w mi m\ ^m ma iii 
4 t tT* 
321 0 0 0 0 

2 12 
0 0 

1.00 
1.00 1.00 

186.3 0,0 
2 0 

509 0 
0.17 0.00 
1695 0 

Grp Volume(v), veh/h 218 349 0 
Grp Sat Flow(s),veh/h/ln 0 1017 0 
Q Serve(g_s), s OO 19.4 0.0 
Cycle QClear(g_c),s 30.0 19.4 0.0 
Prop In Lane 1.00 0.00 
Lane Grp Cap(c), veh/h 120 509 0 
V/CRatio(X) 1.82 0.69 0.00 
Avail Cap(c_a), veh/h 120 509 0 

HCM Platoon Ratio 0.00 0.00 0.00 
Upstteam Filter(l) 1.00 1.00 0,00 
Unifomi Delay (d), s/veh 40.1 20.6 0.0 
Incr Delay (d2), s/veh 398.3 7.4 0,0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 
%ile Back of Q (95%), veh'ln 27.3 10.0 0,0 
Lane Grp Delay (d), s/veh 438.3 28.0 0.0 

Lane Configurations 

Volume (veh/h) 
Number 

Inftial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 

Pariting Bus Adj 
Adj Sat Flow veh/h/ln 
Lanes 
Cap, veh/h 

Arrive On Green 
Sat Flow, veh/h 

201 
5 
0 

1.00 
1.00 

186.3 
0 

120 
0.17 

0 

Timer 

Intersectton Summary 

0 
3 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 

0 
0.00 
0.00 
0.0 
0.0 
0.0 
0,0 
0.0 

284 
8 
0 

1.00 
186.3 

2 
886 
0.33 
2752 

203 
1770 

5.2 
5.2 

590 
0.34 
590 
0.00 
1.00 
15.1 
1.6 
0.0 
4.2 

16.6 

83 
IS 
0 

0.91 
1.00 

186.3 
0 

251 
0.33 
753 
196 

1642 
5.4 
5.4 

0.46 
547 

0.36 
547 
0.00 
1.00 
15.1 
1.8 
0.0 
4.1 

17.0 
Lane Grp LOS 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

F C 

567 
185.8 

F 

B 
399 
16.8 

B 

B 

Assigned Phs 2 8 
Phs Duration (G+Y+Rc). s 35.0 25.0 
Change Period (Y+Rc), s 6.0 6.0 
Max Green Setting (Gmax), s 29.0 19.0 
Max Q Clear Time (g_c+11), s 32.0 7.4 
Green Ext Time (p_c), s 0.0 1.8 

HCM 2010 Ctrl Deiay 116.0 
HCM 2010 LOS F 

Notes 

Pennoni Associates, Inc. Synchro 8 Report 
2/4/2013 Page 6 



Lanes, Volumes, Timings 
3: 8th St Sc Market St 

> 

LaneGroup EBL 

- * 

EBT 

> 

E6(^ 

< 

WBl: 

* -

WBT 

< 

WBR 

^ 

NBL 

t 
Nbi 

Build (wMIT) Conditions 
Timing Plan: Sat PM Peak 

A V i V 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Wkith (ft) 
Lane Util. Factor 
Ped Bike Factor 
Frt 

Fft Protected 
Satd, Flow (prot) 
Fft Permitted 
Satd, Flow (perm) 
Right Tum on Red 
Satd. Flow (RTOR) 
Unk Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Pari<Ing (#/hr) 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Unk Offset(ft) 
Crosswalk Width(ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (m 
Turn Type 
Protected Phases 
Permitted Phases 
Minimum Splft (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s 

ttt* 
0 643 309 

1900 1900 1900 
10 10 10 

1.00 0.91 *0.60 
0.97 

0,951 

tt 
0 415 0 

1900 1900 1900 
10 10 10 

1,00 *0.60 1.00 

0 4384 0 

0 4384 0 
No 

0 2086 

0 2086 0 
No 

0 
1900 

10 

1.00 

0 

1900 
10 

1.00 

0 
1900 

10 
1.00 

57 
1900 

9 
0.95 

0 
No 

4\^ 
743 

1900 
9 

0.95 
0.99 

0.992 
0.997 
3137 
0.997 
3123 

100 
0.92 

0 

0 
No 

Left 

1035 
No 

0 
No 

Left Righl 
0 
0 

16 

0 
No 

Left 

451 
No 

0 
No 

Left Right 
0 
0 

16 

0 
No 

Left 

0 
No 

0 
No 

Left Righl 
0 
0 

16 

0 
No 

Left 

921 
No 

10.0 
28.0 

46.7% 

22.0 

10,0 
28.0 

46.7% 
220 

10.0 
32.0 

53.3% 
26,0 

10.0 
32,0 

53.3% 
26.0 

47 
1900 

9 
0.95 

0 
No 

30 
450 
10,2 

0,92 
100 

0.92 
100 

0.92 

30 
450 
10.2 

0.92 
100 

0.92 
100 

0.92 

30 
190 
4.3 

0.92 
100 

0.92 
100 

0.92 

30 
386 
8.8 

0.92 
100 

092 
0 

699 336 0 451 0 0 0 0 62 808 51 

0 
No 

Left Right 
0 
0 

16 

Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 

1.09 
15 

1.09 

NA 
6 

1.09 
9 

1.09 
15 

1,09 

NA 
2 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

1.14 
15 

Pemi 

1.14 

NA 
8 

1.14 
9 

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

3.5 
2,5 

-1.0 

5.0 

3.5 
2,5 

-1.0 

5.0 

3.5 3.5 
25 2.5 

-1.0 

5.0 
Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 

23.0 
0.38 
0.62 

9.8 
0.0 
9.8 

23.0 
0.38 
0.56 
18.9 

0.0 
18,9 

27.0 
0.45 
0.66 
15.6 

0.0 
15.6 

Pennoni Associaies. Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
3: Sth St & Market St 

Build (wMIT) Conditions 
Timing Plan: Sat PM Peak 

"EBL—EST—gBR W8L m I mn Na m i nm m. m i ŷM Lane Group" 

LOS 
Approach Delay 
Approach LOS 
Queue Length 50lh (ft) 
Queue Lengtti 95th (ft) 
Internal Link Dist (ft) 

A 
9.8 

A 
56 
80 

370 

B 
18.9 

B 
110 
185 
370 

Tum Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductti 
Spillback Cap Reductti 
Storage Cap Reductn 
Reduced v.'c Ratio 

1680 
0 
0 
0 

0,62 

799 
0 
0 
0 

0.56 

110 

B 
15.6 

B 
128 
186 
306 

1405 
0 
0 
0 

0.66 

Intersection Summary 

Area Type C ;•"•::• 

Cycle Length: 60 
Actuated Cycle Length: 60 
Offset; 0 (0%), Referenced to phase 2;WBT and 6:EBT Start of Yellow 
Natural Cycle; 40 
Control Type: Pretimed 
Maximum v/c Ratio: 0.66 
Intersection Signal Delay: 13.7 Intersection LOS: B 
Intersection Capacity Utilization 53.6% ICU Level ofService A 
Analysis Period (min) 15 
' User Entered Value 

Splits and Phases; 3; Sth St & Maritet St 

Pennoni Associates, Inc. 
2/4/2013 

Synchro 8 Report 
Pages 



HCM 2010 Signalized Intersection Summary 
3: Sth St & Market St 

Build (wMIT) Conditions 
Timing Plan; Sat PM Peak 

Wovement 
Lane Configurations 
Volume (veh/h) 
Number 
Initia! Q (Qb), veh 

> 

EBL 

0 
1 
0 

- * 

EBT 
ttt* 

643 
6 
0 

> 

EBR 

309 
16 
0 

< 

Wu 

0 
5 
0 

vyiH" 
t t 
415 

2 
0 

^ 

wyM' 

0 
12 
0 

^ 

0 

t 
loyi 

0 

A 

0 

V 
IjUti 

57 
3 
0 

i 
•.'.•Slflf?' 

4t^ 
743 

8 
0 

V 
^Sffll 

47 
18 
0 

Ped-Bike Adj(A_pbT) 1.00 
Paridng Bus Adj 1.00 1.00 
Adj Sat Flow veh/h/ln 0.0 186.3 
Lanes 0 3 
Cap. veh/h 0 1300 
Arrive On Green 0.00 0.77 
Sal Flow, veK'Ti 0 3558 

1.00 
186,3 

2 
857 

0.38 
3725 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

1.00 
1.00 

178.8 1 
0 

97 
0.45 
215 

1.00 
178.8 

2 
1317 
0.45 
2927 

0.93 
O90 

178.8 
0 

88 
0.45 
194 

Grp Volume(v). veh/h 0 699 336 0 451 0 
Grp Sat Flow(s),veh/h/ln 0 1695 1459 0 1118 0 
Q Serve(g_s). s 0.0 4.9 6.0 0.0 9.4 0.0 
Cycle Q Clear(g_c), s 0.0 4.9 6.0 0.0 9.4 0.0 
Prop In Lane 0.00 1.00 0,00 0.00 
Lane Grp Cap(c), veh/h 0 1300 559 0 857 0 
V/CRatio(X) 0.00 0.54 0.60 0.00 0.53 0.00 
Avail Cap(c_a), veh/h 0 1300 559 0 857 0 
HCM Platoon Ratio 200 2.00 2.00 1.00 1.00 1.00 
Upstteam Filter(l) 0.00 1.00 1.00 0.00 1.00 0.00 
Unifomi Delay (d), s/veh 0.0 4.9 5.0 0.0 14.3 0.0 
Incr Delay (d2), s/veh 0.0 1.6 4.7 0.0 2.3 0.0 
Initial Q Delay (d3).s/veh 0.0 0.0 0.0 0.0 0.0 0.0 
%i!e Back of Q (95%), veh/ln 0.0 2.6 3.4 0.0 4.7 0.0 
Lane Grp Delay (d). s/veh 0.0 6.5 9.7 0,0 16.6 0.0 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+ll), s 
Green Ext Time (p_c),s 

6 
28,0 
6.0 

22.0 
0.0 
0.0 

2 
28.0 
6.0 

22.0 
0.0 
0.0 

IhWdjchoniJtil̂ gr 

512 
1777 
13.4 
13.4 
0.12 
800 
0.64 
800 
1.00 
1.00 
127 
3.9 
0.0 

10.0 
167 

0 
0 

0.0 
0.0 

0 
0.00 

0 
1.00 
0.00 
0,0 
0.0 
0.0 
0.0 
0.0 

32.0 
6.0 

26.0 
15.4 

0.0 

409 
1559 
117 
11.7 
0.12 
701 
0.58 
701 
1.00 
1.00 
12.3 
3.5 
0.0 
8.2 

15.8 
Lane Grp LOS 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

timer 

A 
1035 

7.5 
A 

A B 
451 
16.6 

B 

B 
921 
16.3 

B 

B 

1 

HCM 2010 CirlDeiay 
HCM 2010 LOS 

Notes 

Pennoni Associates, Inc. 
2/4/2013 

Synchro 8 Report 
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Lanes, Volumes, Timings 
4: Sth St Sc Chestnut St 

EiheGroup 
Lane Contigurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Right Turn on Red 

> 

EBL 

0 
1900 
1.00 

0 

0 

- ^ 

EBT 

tt* 
304 

1900 
0.95 
0.99 

0.977 

3185 

3185 

> 

EBR 

54 
1900 
*0.60 

0 

0 
No 

< 

WBL 

0 
1900 
1.00 

0 

0 

^ 

WBT 

0 
1900 
1.00 

0 

0 

< 

wsn 
0 

1900 
1,00 

0 

0 
No 

^ 

mi 
0 

1900 

1.00 

0 

0 

t 

0 
1900 
1.00 

0 

0 

Build (wMlT) Conditions 
Timing Plan: Sat PM Peak 

A 

0 
1900 
1.00 

0 

0 
No 

V 
ODL' 

229 
1900 
0.95 

0 

0 
No 

i 
"*SBI^ 

4t 
393 

1900 
0.95 
0.97 

0.982 
3244 

0.982 
3161 

V 
SBn 

0 
1900 
1.00 

0 

0 
No 

Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Conft. Peds. (#/hr) 
Peak Hour Factor 
Parking (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
0 

30 
450 
10.2 

0.92 

330 

100 
0.92 

59 

100 
0.92 

0 

30 
450 
10,2 

0.92 

0 

100 
0.92 

0 

100 
0,92 

0 

30 
329 
7.5 

0,92 

0 

100 
0.92 

0 

100 
0.92 

249 

30 
253 
5.8 

0.92 

427 

100 
0.92 

0 
0 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Wldth(ft) 
Link Offset(ft) 
Cnssswalk Widtti(ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 

Tum Type 
Protected Phases 
Permitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

0 
No 

Left 

1.09 
15 

389 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

24.0 
29.0 

48.3% 
23.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1.09 
9 

0 
No 

Left 

1.09 
15 

0 
No 

Left 
0 
0 

16 

1,09 

0 
No 

Right 

1.09 
9 

0 
No 

Left 

1,09 
15 

0 
No 

Left 

0 
0 

16 

1.09 

0 
No 

Right 

1.09 
9 

0 
No 

Left 

1.09 
15 

Pemi 

4 
24.0 
31.0 

51.7% 
25.0 
3.0 
3.0 

676 
No 

Left 
0 
0 

16 

1.09 

NA 
4 

24.0 
31.0 

51.7% 

25.0 
3.0 
3.0 

-1.0 
5.0 

0 
No 

Right 

1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 

Pennoni Associaies, Inc. 
2/4/2013 

24.0 
0.40 
0.31 
8.2 
0.0 
8.2 

A 

26.0 
0,43 
0.49 
11.9 
0,0 

11.9 
B 

Synchro 8 Report 
Page 10 



Lanes, Volumes, Timings 
4: Sth St & Chestnut St 

> 

Lffiie Group EBL EST" 

> 

EBfi 

< 

WBl wyi 

< . 

wyw 

^ 

W L 

Bui ld (wMIT) Cond i t ions 
Timing Plan; Sat PM Peak 

t A V i V 

Approach Delay 
Approach LOS 
Queue Lengtti 50th (ft) 
Queue Length 95th (ft) 
Intemal Unk Dist (ft) 

8.2 
A 

28 
42 

370 370 249 

11.9 
B 

68 
116 
173 

Turn Bay Length (ft) 
Base Capacity (vph) 
Stan/ation Cap Reductti 
Spillback Cap Reductti 
Storage Cap Reductn 
Reduced v/c Ratio 

1274 
0 
0 
0 

0.31 

1369 
0 
0 
0 

0.49 

Hersectton Summary "" 
Area Type: Ottier 
Cyde Length: 60 
Actuated Cycle Length: 60 
Offset; 0 (0%), Referenced to phase 2:EBT, Start of Yellow 
Natural Cycle: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.49 
Intersection Signal Delay; 10.6 
Intersection Capacity Utilization 40.1% 

Intersection LOS; B 
ICU Level of Sen/Ice A 

Analysis Period (min) 15 
* User Entered Value 

Splits and Phases; 4: Sth St & Chestnut St 

\ 04 
9 T ? — 

Pennoni Assodales, Inc. Synchro 8 Report 
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HCM 2010 Signalized Intersection Summary 

4: Sth St Sc Chestnut St 

Build (wMIT) Conditions 

Timing Plan: Sat PM Peak 

Movement 
Lane Configurations 
Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 

Paridng Bus Adj 
Adj Sat Flow veh;h;ln 

Lanes 
Cap, veh/h 
Arrive On Green 
Sal Flow, veK/h 

> 

EBL 

0 
5 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 

- ^ 

feST 

tt* 
304 

2 
0 

1.00 
186.3 

2 
1187 

0.13 
3062 

> 

EBR 

54 
12 
0 

0.93 

1.00 
186.3 

0 
209 
0.13 
522 

< 

WBL 

0 

^ 

Wtil' 

0 

V 

0 

^ 

NblL 

0 

t 
fyyi 

0 

t 
N t » t ' 

0 

V 
" " " S B ^ 

229 
7 
0 

1.00 
1.00 

186.3 
0 

120 
0.43 

0 

\ ^ 

&SJ -' lOiBn 

4 t 
393 0 

4 14 

0 0 
1,00 

1.00 1.00 
186,3 0.0 

2 0 
698 0 

0.43 0,00 
1695 0 

Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/ln 
Q Serve(g__s), s 
Cycle QCIear(g_c),s 

Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(l) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s^eh 
%ileBackofQ(95%),veh,/ln 

Lane Grp Delay (d), s/veh 
Lane Grp LOS 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 

0 
0.00 
0.00 

0.0 
0,0 
0.0 

0,0 
0,0 

195 
1770 

5.9 
5.9 

708 
0.27 

708 
0.00 
1,00 
18.2 
1,0 
0.0 

5.1 
19.2 

8 

194 
1721 

6.1 
6.1 

0.30 
688 
0.28 

688 
0.00 
1.00 
18.3 
1,0 
0.0 

5,1 
19,3 

B 

249 
0 

0.0 
26,0 
1.00 
120 

2.07 
120 

0.00 
1.00 
30.0 

511.2 
0.0 

33.8 
541,2 

F 

427 
1610 
12.3 
12,3 

698 

0.61 
698 

0.00 
1.00 
13.1 

4,0 
0.0 
8,7 

17.1 
B 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

389 

19.2 
B 

676 

210,1 

F 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+ll), s 
Green Ext Time (p_c), s 

2 

29.0 
6.0 

23.0 

8.1 
0.0 

tntersectiorrSlBTffnary" 

4 
31.0 

6.0 
25.0 

28.0 

0.0 

HCM 2010 ctri Delay 
HCM 2010 LOS 

Notes 

140,4 

F 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
5: 9th St & Market St 

taneBrciUp " 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
LaneW/idtti(ft) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Lane Util. Factor 
Ped Bike Factor 

Frt 
Fit Protected 

Satd. Flow (prot) 
Fit Pemiitted 
Satd. Flow (perm) 
Right Tum on Red 

> 

EBL 

0 
1900 

10 
0 
0 

25 
1.00 

0 

0 

—•• 

E6T 
t t t 

779 
1900 

10 

*0.60 

3129 

3129 

> r 
" EBR WBL 

0 
1900 

10 
0 
0 

1.00 

0 

0 
No 

0 
1900 

10 
0 
0 

25 
1.00 

0 

0 

- ^ 

w y T " 
t ^ 
473 

1900 
10 

*0.60 
0.99 

0.984 

2036 

2036 

< . 

WBM 

56 
1900 

10 
0 
0 

0.95 

0 

0 
No 

^ 

mi 

120 
1900 

9 
0 
0 

25 
0.95 

0 

0 

t 

4t 
554 

1900 
9 

0.95 
0.99 

0.991 
3157 
0.991 
3113 

Bui ld (wMIT) Cond i t ions 
Timing Plan; Sat PM Peak 

A 

f 
235 

1900 
9 

100 
1 

1.00 
0.91 

0.850 

1283 

1169 
No 

V 

"wr 
0 

1900 
10 
0 
0 

25 
1.00 

0 

0 

i 
^ ^ 1 " 

0 
1900 

10 

1.00 

0 

0 

V 
^ O T M 

0 
1900 

10 
0 
0 

1.00 

0 

0 
No 

Satd. Flow (RTOR) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Pariting (#/hr) 
Adj. Flov/{vph) 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Widtti(ft) 
Unk Offset(ft) 
Crosswalk Widlh(ft) 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Turn Type 
Protected Phases 
Permitted Phases 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellov^ Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

100 
0.92 

0 

0 
No 

Left 

1.09 
15 

30 
378 
8.6 

0,92 

847 

847 
No 

Left 
0 
0 

16 

1,09 

NA 
6 

30.0 
32.0 

53.3% 
26.0 
3.5 
2.5 

-1.0 
5.0 

100 
0.92 

0 

0 
No 

Right 

1.09 
9 

100 
0.92 

0 

0 
No 

Left 

1,09 
15 

30 
450 
10.2 

0.92 

514 

575 
No 

Left 
0 
0 

16 

1.09 

NA 
2 

20.0 
32.0 

53.3% 
26.0 
3.5 
25 

-1.0 
5.0 

100 
0.92 

61 

0 
No 

Right 

1.09 
9 

100 
0.92 

130 

0 
No 

Left 

1.14 
15 

Perm 

4 
20.0 
28.0 

46.7% 
22.0 
3.5 
2.5 

30 
190 
4.3 

0.92 

602 

732 
No 

Left 

0 
0 

16 

1.14 

NA 
4 

20,0 
28.0 

46,7% 

22.0 
3.5 
2.5 

-1,0 
5,0 

100 
0.92 

0 
255 

255 
No 

Right 

1.30 
9 

Perm 

4 
20.0 
28.0 

46.7% 
22.0 
3.5 
2.5 

-1.0 
5.0 

100 
092 

0 

0 
No 

Left 

1.09 
15 

30 
377 
8.6 

0.92 

0 

0 
No 

Left 
0 
0 

16 

1.09 

100 
092 

0 

0 
No 

Right 

1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Acftiated g/C Ratio 
v/c Ratio 

Pennoni Associates, Inc. 
2/4/2013 

27.0 
0.45 
0.60 

27.0 
0.45 
0,63 

23.0 
038 
0.61 

23.0 
0.38 
0.57 
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Lanes, Volumes, Timings 
5: 9th St & Market St 

Build (wMIT) Conditions 
Timing Plan: Sat PM Peak 

- m — m km m. m\ ^m—mm m\ nm \si i>m m LaneOrotip" 

Control Delay 
Queue Delay 
Total Delay 
LOS 

Approach Delay 
Approach LOS 
Queue Lengtti 50th (ft) 
Queue Length 95th (ft) 
Intemal Unk Dist (ft) 
Turn Bay Length (ft) 
Base Capacity (vph) 
Starvation Cap Reductn 
Spillback Cap Reducto 
Storage Cap Reductn 
Reduced v/c Ratio 

Intellection Summary 

14.7 
0.0 

14.7 
B 

14.7 
B 

121 
175 
298 

1408 
0 
0 
0 

0.60 

12.1 
0.0 

12.1 
B 

12.1 
B 

64 
116 
370 

916 
0 
0 
0 

0.63 

13.7 
0.0 
13.7 
B 

16.7 
0.0 
16.7 
B 

14.5 
B 
71 
114 

47 
95 

110 
100 

1193 
0 
0 
0 

0.61 

448 
0 
0 
0 

0.57 

297 

Area Type; Other 
Cycle Length: 60 
Actuated Cycle Length: 60 
Offset: 0 (0%). Referenced to phase 2:WBT and 6:EBT, Start of Yellow 
Natural Cycle: 55 
Conti-ol Type: Pretimed 
Maximum v/c Ratio: 0.63 
Intersection Signal Delay: 14.0 Intersection LOS: B 
Intersection Capacity Utilization 45.9% ICU Level of Sen/ice A 
Analysis Period (min) 15 
* User Entered Value 

Splits and Phases: 5: 9th St & Mari<et St 

Pennoni Associates, Inc. 

2/4/2013 
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HCM 2010 Signalized Intersection Summary 
5: 9th St & Market St 

Build (wMIT) Conditions 
Timing Plan: Sat PM Peak 

Movement 

Lane Configural.cns 
Volume (veh/h) 
Number 
Initial Q (Qb). veh 
Ped-Bike Adj(A_pbT) 
Pariting Bus Adj 
Adj Sat Flow veh/li/ln 
Lanes 
Cap, veh/h 
Arrive On Green 
Sat Flow, veh'h 

Grp VoIume(v), veh/h 
Grp Sal Flow(s),veh/h/ln 
Q Serve(g__s), s 
Cycle 0 Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh.'h 
HCM Platoon Ratio 
Upstteam F!lter(l) 

Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 

Initial Q Delay(d3),s/veh 
%ileBackofQ(95%), veh/!n 
Lane Grp Delay (d), s/veh 
Lane Grp LOS 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

timer 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1), s 
Green Ext Time (p_c), s 

Intersectton ijummary 

HCM 2010 Ctrl DC-lay 
HCM 2010 LOS 

Notes 

> 

•EBL 

0 
1 
0 

1,00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

-

w t t t 
779 

6 
0 

1.00 
186.3 

3 
1509 
0.45 

4843 

847 
1118 
11.2 
11,2 

1509 
0.56 
1509 
1.00 
1.00 
12.1 
1.5 
0.0 
5.2 

13.7 
B 

847 
13.7 

B 

6 
32.0 
6.0 

26.0 
0.0 
0.0 

> 

tBR 

0 
16 
0 

1.00 
1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

1.00 
0.00 

0.0 
0.0 
0.0 
0.0 
0.0 

15,9 
B 

< 

m. 
0 
5 
0 

1.00 

1.00 
0.0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

2.00 
0.00 
0.0 
0.0 
0.0 
0.0 
0.0 

^ 

m\ 
tt^ 
473 

2 
0 

1.00 
186.3 

2 
1167 
0,90 
3339 

221 
1118 

2.0 
2,0 

503 
0,44 
503 
2.00 
1.00 
1,7 
2,8 
0.0 
1,2 
4.5 

A 
575 
3.9 

A 

2 
32.0 
6.0 

26.0 
0.0 
0.0 

< 

56 
12 
0 

0.93 

1.00 
186.3 

0 
138 

0,90 
307 

354 
1783 

2.0 
2.0 

0.17 
802 
0.44 
802 
2.00 
1.00 
1.7 
1.8 
0.0 
1.5 
3.5 

A 

^ 

120 
7 
0 

1.00 
1.00 

178.8 
0 

225 
0.13 
587 

390 
1759 
12.5 
12.5 
0.33 
674 
0.58 
674 
0.33 
1.00 
21.6 
3.6 
0.0 

10.7 
25.2 

C 

t 
N&i 

4t 
554 

4 
0 

1.00 
178,8 

2 
1100 
0.13 

2871 

342 
1699 
11.3 
11,3 

651 
0.53 
651 
0.33 
1.00 
21.1 
3.0 
0.0 
9,5 

24.1 
C 

987 
24.8 

C 

4 
28.0 
6.0 

22.0 
14.5 
0.1 

/ ^ 

PUIK" 

r 
235 

14 
0 

0.92 

0,90 
178.8 

1 
483 
0.13 
1261 

255 
1261 
11.4 
11.4 
1.00 
483 
0.53 
483 
0.33 
1.00 
21.1 
4.1 
0.0 
7.7 

25.2 
C 

V 
^Bs: 

0 

^ ^ m m m 

i V 
SBT SBF 

0 0 

1 

' 

' 

^ 

i q 

Pennoni Associates, Inc 
2/4/2013 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

L a r i e G f ^ 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Util. Factor 
Ped Bike Factor 
Frt 
Fit Protected 

Satd. Flow (prot) 
Fit Pemiitted 
Satd. Flow (perm) 
RightTumonRed 

> 

EBl 

87 
1900 
0.95 

0 

0 
No 

- ^ 

EST 
4 t 
298 

1900 
"0.60 
0.98 

0.989 
2063 
0,989 
2032 

> 

EBfl 

0 
1900 
1.00 

0 

0 
No 

< 

wst 

0 
1900 
1.00 

0 

0 

* -

WBT 

0 
1900 
1.00 

0 

0 

V 
WBM 

0 
1900 
1.00 

0 

0 
No 

A 
mi 

0 
1900 
1.00 

0 

0 

t 
Wi 
tt+ 
448 

1900 
0.95 
0.99 

0.976 

3178 

3178 

Build (vi/MIT) Conditions 
Timing Plan; Sat PM Peak 

A 

86 
1900 
0.95 

0 

0 
No 

V 
^ ^ S L ^ 

0 
1900 
1.00 

0 

0 

i 
^^ f " 

0 
1900 
1.00 

0 

0 

V 
^ B ^ 

0 
1900 
1.00 

1 

0 

0 
No 

Satd. Flow (RTOR) 
Unk Speed (mph) 
Unk Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Pariting (#/hr) 
Adj. Flow (vph) 

100 
0.92 

0 
95 

30 
442 
10.0 

0.92 

324 

100 
0.92 

0 

100 
0,92 

0 

30 
450 
10.2 

0.92 

0 

100 
0.92 

0 

100 
0.92 

0 

30 
343 
7.8 

0.92 

487 

100 
0.92 

0 
93 

100 
0.92 

0 

30 
375 
8.5 

0.92 

0 

100 
0.92 

0 
Shared Lane Traffic (%) 
Lane Group Flov/ (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Unk Offset(ft) 
Crosswalk WIdtti(ft) 

0 
No 

Left 

419 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

580 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 

0 
0 

16 

0 
No 

Right 

Tviro way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Tum Type 
Protected Phases 
Pennitted Phases 

Minimum Split (s) 
Tolal Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

1.09 
15 

Perm 

2 
23.0 
32.0 

53.3% 
26.0 
3.0 
3.0 

1.09 

NA 
2 

23.0 
32.0 

53.3% 
26.0 
3.0 
3.0 

-1.0 
5.0 

1.09 
9 

1,09 
15 

1.09 1.09 
9 

1.09 
15 

1.09 

NA 
8 

23.0 
28.0 

46.7% 

22.0 
3,0 
3.0 

-1.0 
5.0 

1.09 
9 

1.09 
15 

1.09 1.09 
9 

Lead/Lag 
Lead-Lag Optimize? 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Conttol Delay 
Queue Delay 
Total Delay 
LOS 

Pennoni Associates, Inc. 
2/4/2013 

27.0 
0.45 
0,46 
13.5 
0.0 

13.5 
B 

23.0 
0.38 
0.48 
15.6 
0.0 

15.6 
B 

Synchro 8 Report 
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Lanes, Volumes, Timings 
6: 9th St & Chestnut St 

Build (wMlT) Conditions 
Timing Plan: Sat PM Peak 

^Bi^—EBT £bR W8L WBT w m — m . — m \ m u m . SBT SBI^ Lane (Sroup 
Approach Delay 
Approach LOS 
Queue Length 50tti (ft) 
Queue Length 95th (ft) 
Intemal Unk Dist (ft) 
Tum Bay Length (ft) 

13.5 
B 

82 
136 
362 370 

15.6 
B 

80 
121 
263 295 

Base Capacity (vph) 
Starvation Cap Reducbi 
Spillback Cap Reducbi 
Storage Cap Reductn 
Reduced v/c Ratio 

Intersection Summary 

914 
0 
0 
0 

0.46 

1218 
0 
0 
0 

0.48 

Area Type: Other 
Cycle Length; 60 
Actuated Cyde Lengtti: 60 
Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Yellow 
Natural Cyde: 50 
Control Type: Pretimed 
Maximum v/c Ratio: 0.48 
Intersection Signal Delay: 14.7 
Intersection Capacity Utilization 42.4% 
Analysis Period (min) 15 
* User Entered Value 

Splits and Phases: 6; 9th St & Chestnut St 

Intersection LOS: B 
ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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HCM 2010 Signalized Intersection Summary 
6: 9th St Sc Chestnut St 

Build (wMlT) Conditions 
Timing Plan: Sat PM Peak 

> > < < ^ 

wssm^ LUL \ M EBR WBL WBT WBR NBT NBk JJL m I M 
Lane Configurations 
Volume (veh/h) 87 
Number 5 
Initial Q (Qb), veh 0 
Ped-BtkeAdj(A_pbT) 1.00 

Paridng Bus Adj 1.00 
Adj Sat Flow veh,'hi1n 186.3 
Lanes 0 
Cap. veh/h 120 
Anive On Green 0.45 
Sal Flow, veh/h 0 

+Tt 
298 

2 
0 

0 
12 
0 

1.00 
1.00 

186.3 
2 

458 
0.45 
1695 
324 

1017 
15.4 
15.4 

1.00 
0,0 

0 
0 

0.00 
0 
0 
0 

0.0 
0.0 

0.00 
458 
0.71 
458 
0.00 
1.00 
13.3 
8.9 
0.0 
7.2 

22.2 
C 

0 
0.00 

0 
0.00 
0.00 
oo 
0.0 
0.0 
0.0 
0.0 

0 
3 
0 

1.00 

1.00 
0.0 

0 
0 

0.00 
0 

tt+ 
448 

8 
0 

1.00 
186.3 

2 
1064 
0.38 
2869 

86 
18 
0 

0,92 
0.90 

186,3 
0 

201 
0.38 
525 

Grp Volume(v), veh/h 95 
Grp Sat Flow[s),veh/h/ln 0 
Q Serve(g_s), s 0.0 
Cycle Q Clear(g_c), s 27.0 
Prop In Lane 1.00 
Lane Grp Cap(c), veh/h 120 

V/C Ralio(X) 0.79 
Avail C a p M ) , veh/h 120 
HCM Platoon Ratio 0.00 
Upstteam Filter(l) 1.00 
Uniform Delay (d), s/veh 30.0 
Incr Delay (d2), s/veh 40.0 
Initial Q Delay(d3),s/veh 0.0 
%Ile Back of Q (95%), veh/ln 4.9 
Lane Grp Delay (d), s/veh 70.0 
Lane Grp LOS E 

Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+l1). s 
Green Ext Time (p_c), s 

imywyniiyiiiyiiiy^^ 

2 
32.0 
6.0 

26.0 
29.0 
0.0 

0 
0 

0.0 
0.0 

0.00 
0 

0.00 
0 

0.00 
0.00 
0.0 
0.0 
0.0 
ao 
0.0 

309 
1770 

7,8 
7.8 

678 
0.46 
678 
0.00 
1,00 
13.8 
2,2 

0.0 
6,3 

16.0 

271 
1531 

8.0 
8.0 

0.34 
587 
0.46 
587 

0.00 
1.00 
13.9 
2.6 
0.0 
5.6 

16.5 
B 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 

419 
33.1 

C 

580 
16.2 

B 

1 
28.0 
6.0 

22.0 
10.0 
0.0 

3 
HCM 2010 Ctri Df 
HCM 2010 LOS 

Notes 

3y 23.3 
C 

Pennoni Associates, Inc. 
2/4/2013 

Synchro 8 Report 
Page 18 



Lanes, Volumes, Timings 
16: Site Driveway & Sth St 

Build (wMIT) Conditions 
Timing Plan: Sat PM Peak 

"!rwr kui km 
^ t I ^ 

wr^mr^mr 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Ulil. Factor 
Frt 

0 
1900 
1.00 

0 
1900 
1.00 

0 
1900 
1,00 

0 
1900 
1.00 

tt> 
651 

1900 
0,95 

0.943 
Fit Protected 
Satd. Flow (prot) 0 0 0 0 3115 
Fit Permitted 
Satd, Flow (perm) 
Unk Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 

0 
30 

446 

10.1 
0.92 

0 

0 

0.92 
0 

0 

0.92 
0 

0 
30 

122 
2.8 

0.92 
0 

3115 
30 

190 
4.3 

0.92 
708 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 

Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 

0 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 

1144 
No 

Left 
0 
0 

16 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Sign Conttol 

1.09 
15 

Slop 

1.09 
9 

1.09 
15 

1.09 

Free 

1.09 

Free 

401 
1900 
0.95 

0.92 
436 

0 
No 

Right 

1.09 
9 

Area Type; Other 
Conttol Type: Unsignalized 
Intersection Capacity Utilization 34.2% 
Analysis Period (min) 15 

ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
17: 9th St & Site Driveway 

Lane Configurations 
Volume (vph) 
Ideal Flov/ (vphpl) 
Lane Util. Factor 
Frt 

< 

0 
1900 
1.00 

^ 

^ ^ ^ ^ • ^ • 1 
IRKKt 

H 
338 

1900 
1.00 

0.865 

t 

t t 
535 

1900 
0.95 

r 

0 
1900 
1.00 

V 

um 
0 

1900 
1,00 

\ 

0 
1900 
1.00 

Build (wMIT) Conditions 
Timing Plan: Sat PM Peak 

1 

Fit Protected 
Satd, Flow (proO 0 1504 3303 0 0 0 
Fit Pennitted 
Satd. Flow (perm) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 

0 
30 

446 
10.1 
0.92 

0 

1504 

0.92 
367 

3303 
30 

375 
8.5 

0.92 
582 

0 

0.92 
0 

0 

0.92 
0 

0 
30 

190 
4.3 

0.92 
0 

Shared Lane Traffic (%) 
Lane Group Flow (\^h) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 

Link Offset(ft) 
Crosswalk Wldth(ft) 

0 
No 

Left 
0 
0 

16 

367 
No 

Right 

582 
No 

Left 
0 
0 

16 

0 
No 

Right 

0 
No 

Left 

0 
No 

Left 
0 
0 

16 
Two way Left Tum Lane 
Headway Factor 
Tuming Speed (mph) 
Sign Centre! 

Intpreprtinn Siimmsrv ^B 
| l | l ^ 4 u ^ v U V l 1 k J L l l l l l l l u i y 

Area Type; 0 

1.09 
15 

Stop 

:ier 

1.09 

9 

^ ^ 

1.09 

Free 

1.09 
9 

^ ^ 

1.09 
15 

^ ^ 

1.09 

Free 

I . - , , - . ! - - • • - - • - - • • • • - • = - - • - - - • — 

Conttol Type: Unsignalized 
Intersection Capacity Utilization 42.4% 
Analysis Period (min) 15 

ICU Level of Sen/ice A 

Pennoni Associaies, Inc. 
2/4/2013 
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Lanes, Volumes, Timings 
18: Sth St & Parking Garage 

Build (wMlT) Conditions 
Timing Plan: Sat PM Peak 

< ^ 

laneGroBp m i WBft 

t /-
TIBT NBfT 

V \ 
"SBT—W 

Lane Configurations \ 
Volume (vph) 209 0 
Ideal Flow (vphpl) 1900 1900 
Lane Util. Factor 1.00 1.00 
Frt 
Fit Protected 0.950 
Satd. Flow (prot) 1652 0 
Fit Permitted 0.950 
Satd. Flow (perm) 1652 0 
Unk Speed (mph) 30 
Link Distance (ft) 354 
Travel Time (s) 8.0 
Peak Hour Factor 0.92 0.92 
Adj. Flow (vph) 227 0 
Shared Lane Traffic (%) 
Lane Group Flow (vpli) 227 0 
Enter Blocked Intersection No No 
Lane Alignment Left Right 
Median Width(ft) 10 
Link Offset(ft) 0 
Crosswalk Wldtti(ft) 16 
Two way Left Tum Lane 
Headv;ay Factor 1.09 1.09 
Turning Speed (mph) 15 9 
Sign Conttol Stop 

0 
1900 
1.00 

0 

0 
30 

253 
5.8 

0.92 
0 

0 
1900 
1.00 

0.92 
0 

0 0 
No No 

Left Right 
0 
0 

16 

1.09 1.09 
9 

Free 

182 
1900 
0.95 

4t 
470 

1900 
0,95 

0.986 
3257 
0.986 
3257 

30 
122 
2.8 

0.92 
511 

709 
No 

Left 
0 
0 

16 

1.09 1.09 
15 

Free 

0.92 
198 

0 
No 

Left 

Blsr^^dtei^ iSSSnaT 
Area Type; Other 
Control Type: Unsignalized 
Intersection Capacity Utilization 36.5% 
Analysis Period (min) 15 

ICU Level of Service A 

Pennoni Associates, Inc. 
2/4/2013 
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