Traffic Volume Figures

Trip Generation Figures




Midtown Redevelopment
Turning Movement Counts
September 21,2010 7:45am-8:45am, 4:45pm-5:45pm

Clinton Ave / Court St Intersection

Time

Clinton Ave NB

Court StEB

EB Left

EB Thru Total

Total Peak Hr 466 1409 73 164
Peak Hr Factor 0.84 0.94 0.84 0.65 0.95
Clinton Ave NB Court StEB |
Time NB Left NB Right | EB Left EB Thru Total
- =

‘ Total Péak Hr

70

982

198

106

341

Peak Hr Factor

0.60

0.92

0.65

0.78

0.67




Midtown Redevelopment
Turning Movement Counts
September 23,2010 7:45am-8:45am, 4:45pm-5:45pm

Clinton Ave / Broad St Intersection

Time

Total Peak Hr

Clinton Ave NB

Broad St WB

NB Left | NB Thru

WB Thru | WB Right

Total

519 984 350 66
Peak Hr Factor 0.90 0.94 0.86 0.66
Clinton Ave NB Broad St WB
Time NB Left NB Thru | WB Thru | WB Right Total

. Total Peak Hr

281 792

252 — 60

Peak Hr Factor

0.88 0.90

0.93 0.83




Midtown Redevelopment
Turning Movement Counts
September 21,2010 7:45am-8:45am, 4:45pm-5:45pm

Clinton Ave / Main St Intersection

Clinton Ave |Main St EB Main St
Time NB Thru Thru WB Thru Total

Total Peak Hr 803 350 — 43

Peak Hr Factor 0.90 0.84 0.71

Clinton Ave |Main St EB Main St
Time NB Thru Thru WB Thru Total

Total Peak Hr 841 476 291

Peak Hr Factor 0.89 0.88 0.73




L 6'¢cl 0 0 8'vl gel b 0 0 L'l 0 S 0 0 V'8 0 Vi 0 0 9'¢ 0 | dueg %
£8 3] 0 0 6¢ Z2l l 0 0 I 0 6¢ 0 0 62 0 4 0 0 Z 0 | Yueg
€6 1'98 00} 001 268 L'98 66 oot 0oL £'86 00t §6 00l 0 9’6 00l 9'86 004 001 v'96 00l payiysun %
90141 L1e b € 144 87 A3 82 8 8g 4 6v¢ [444 0 gle Li el 29 Z 4°) 14 payiysun
85 60 €0 (44 9L 28 L &4 L0 S 20 o'sy L'8) 0 6C 60 (4% [4°] 20 VA 4 (4 % (eyoL
13 8'0 LL S'vZ 9'8C '8 2’9 Z 141 0 L'6G 6'l 8'¢cy vl 9'8¢e [AVA) % Youddy
6811 89¢ b € 1414 06 86 8z g 09 Z 8.8 (444 0 Sve L Syl 29 4 9% GZ [Bjo} pueln
89¢ L8 14 b 19 34 0z 6 3 ol 0 241 €9 0 19 3 oy Gl 0 el [4* WY 0€:80
144> 601 € b | ZA 3> 9z L 14 Sl 0 €51 Y9 0 g8 14 9t 074 3 Zl € WV G1:80
G6¢ €L 0 0 86 Gl 14 8 € Sl 4 66} 14°; 0 [4e)3 € 1 Gl 0 gl 14 WY 00:80
20¢€ 66 4 3 VL 154 144 4 0 0z 0 Syl 1S 0 16 € Ve Z2l b Sl 9 feyoLl
20¢ 66 |4 3 |73 124 ¥Z |4 0 0c 0 143 (3 0 16 € e 14 3 Gl 9 WV Gv:.0
L1eioL Wi [ 01 °ddV Tspag [T [ iyl [jubla | 1=i0l 997 [ speg |41 [nIuL [WBR [ ®RL9dv [spad [Wen  [mul  [IUBN |l ddy [sPod Tye1 [niyl  [1UBRd | ewil yes
ISIM Wody ) yinog wod4 - }se3 wodg YUON Wold4
NIVIN NIDINYYA NIVIN NITIAINVS S
1 Jueg - payiysun -pajuig sdnoio
| . ON obed
0102/0¢/6 * ®ieq Heis
00000000 : ®poJ S AN 18)$8U20Y J0
WY JSe3 - UBjy . swen 94

vL9¥L AN 'Jo)sayooy
LOZ 91ng 1S 8)8ls 00¢
'0'd ‘sejeloossy ejjegen

Juswdojerapay UMO)



NITANVES

Eo) uy no
[2z4 86 oyl
Sl b vl
6zz 6 zEL

82 ¢ 09 8

0 0 p 0

8z iz 6§ 8
spad WO nul ye

470

N o v
mmwm q nm RN I o
- roeg 22 | Bpgfs
i PR payIysun + 2 3
O M| w Tio|=
- N~ . -~ |ON
=& N5 PP WV 0€:80 0+0Z/0€/6 ol w5
* Q. - -
5 3zmm _ WY S¥:20 0L0Z/0E/6 —3hl, Sla
M D D] UHON hethead
= NS Tomz H = 5
& 2 I8 Plo 2l
WO W NO M=

sped  ys  hiyl E%_.mv

Z9 %5 [se
0 z 0
F) vs  |sz

rl|J||L

ferz | [s¥L (22
3 z L
1% el €l

feloL U no
NIDINYS

o~ O

Z. ON ofieq

010¢/0¢/6 - sleq e
00000000+ 8p0) 8l AN ‘18}88yo0y Jo

WY ise3 - Uy BWeN o)l

Juswdo|sAapay UMO
719¥L AN ‘193seyooy

LOZ d4NS 1S 81elS 00¢
'0'd ‘sojeloossy ejjegen



140

L8

oce  Lye (L0 60 S1o fpo S Go Lo (90
g9 8L 0 0 Lol 9'l 0 0 0 0 0 1A 0 0 0l 0 14 0 0 L'9 2’9 | queg %
8 24 0 9] 6¢ Z 0 0 0 0 0 S¢ 0 0 S¢ 0 8 0 0 L | | Jueg
g'eo 2'C6 00l 001 668 v'86 00l 001l 00l 0oL 00L 1976 004 00l 9'68 004 L'G6 00l 001 £'eh 8’6 payiysun 9
6021 L8 Vi 8 8ve 02l 101 3 8 09 Z (344 54} 3 £0¢ 9 0glL 99 Z L6 Sl pPaylysun
8'0v 60 90 6'62 v'6 8L e 9'0 A4 20 8'9¢ L0l L0 192 g0 *a4" 1'g 20 8 ' % ielol
1C gl geL L'ee L'0¢ 6'L v'65 4 S§'lC 20 L o L'ge L £'6S '8 % Yyouddy
£6Tl 82¢ L 8 8¢ el 301 Le 8 09 4 9ly el I 8¢ce 9 881 99 Z v0l 9l |B}0 | puess
Z8e il 4 l 08 0¢ |14 4 € 9l 0 601 (] L 8L 0 6¢ 9l 0 (¥4 4 Wd 0€'50
yG¢e 191 S € 8Ll 1 1 Ll 4 (¥4 b 801 6l 0 8 4 0S Sl l 8c 9 Wd §1'50
12°1% gl € € PAS 0¢ 9¢ cl b cl b Le1 8y 0 Z8 3 ¥9 (4 3 9¢ 9 Wd 00:60
£0t¢ 1zl b } 26 LZ 61 9 4 L 0 8¢l 143 0 16 € S¢ vl 0 6l < fejo
£0¢ 121 l l 26 L2 6l 9 Z x" 0 ;143 ye 0 16 € G¢e |4 0 6l Z Wd §¥:¥0
[lelol ‘Wi Tieiol ddy Tsped [ye7 | niqL [3ubry | oL ddv [spag [¥o1  [niyl Twbrd [®oyl ddy [sped [¥e1 [niuL [ybiy | el ddy [sped [Wen [nigl [I4BRY | eWil veys
IS9AA Wod4 ynos woag }s€3 wodg YION wod4
NIVIN 3 NIIANY Y NIV 3 NITTINY M
} jueg - payysup -pajuld sdnoig
L. ON abed
0L02/0¢/6 + 8eq HelS
00000000 ®poQ 8liS

Wd 1583 - U\ SWeN 9)ld

PLovL AN “dejsayooy
L0Z NS IS 9838 00¢
'0'd ‘sojeloossy ejjogen]

AN ‘Ja}sayooy Jo
Jusuwidojenspay UMC



¢

0102/0¢/6 - Sed Hels

00000000
Wd ise3 - Uy

NEDINYYS

fejol y| no
8c¢ 101 Y44
6 0 [
61¢ LOL 81c

——

N 09
0 0 0

SR 4 09
spad WOY ruyl  yeT

4 1L

8
0
8

Total
793
74
867
131
131
Left Peds

1

N

in

441
35

476

35
338

303
Thru

!

E MAIN
QOut
352
39
391
6
ht

Tif

I ueg
paysun

Wd 0€:50 0L02/0€/6
Wd S¥'v0 01.02/0€/6

UuoN

l

Ll
33

inQ

NIVIN G,

9e
9z¢

é!: spad »

[44]

[4
ocl

nyy W
8¢S
[34
18V
ul

I

18¢€

6¢
8ve

Ha
L2

4—1

8
068
LL
€l8

SPad__ W8l Yyl E%l_“

99 ¥0) |8t
0 L l
99 16 Sl

FI.I_!I_

29¢ 88} 1 25

8 ] 0

Tmm ﬁom L TA

fejoL ] no
NN

o QN

vLorL AN ‘J8)sayooy
1OZ SUNS ‘IS 8.l 00¢

'0’d ‘sojeloossy ejjege

AN ‘18}s8o0y jC

Jswdo|aAspay UMC



(-] ol 0 69 vl 982 |8t 0 R AR 4 ol i 0 9'l R4 0 €T 0 LT ¥'0 T2 | 1uegy
.8 R4 0 gl ¥Z ¥ Ll 0 S 6 £ i 0 14 Zi 0 €l 0 3 4 0} | dueg
6 ¥6 78 001 L'e8 98  ¥vIL |2G6 001 'S8 996 06 €26 001 v'86 /%6 00} '8 001 €Ll6 966 8LL |PSWIYSUN 9
8291 144 82 123 7Ll oL 6EE 114 0t 657 LT 0ls S 9zl 192 09 £65 2 9¢ 8St se payIusuN
FAC]! 9l S 8 80 802 €1l z 95l 7'l 90¢ €€ S €8l ¢G¢ ¢ vl 44 89Z 9¢ % (ej0 L
Yol 1’gE €IS TS G'9 8'6 £€8.  v'8 60  ¥vZ ZTES  SLL A4 G'9 €48 8 % Yoiddy
Gil 692 82 68 8cl vl 95¢ €2 Ge 897 0t ¥Z5 .5 8zl 6.2 09 99¢ 144 i€ oot 2% {E101 PUBJE
10¥ €9 Ll Gl X ¥ 76 yA L ¥9 ol 8Ll 8l 9z €9 L 821 Zl 0l 6 4 WV 0€:80
88¢ 19 9 1z le € %] oL L .5 S i el 4 ¥9 Gl iz € 4 00} Zy WY §1:80
9zy 2L 9 144 £ g 6L g 4 ¥9 9 el gl le 69 9l <4} g 9 12zl 4} WY 00:80
00§ €L S 62 £ 4 201 L 6 £8 6 851 Ll oF £8 8l 191 4 6 Gl 6 |e3oL
005 €l S 62 I 4 201 | 6 €8 6 861 L o¥ €8 gl 19 ¥ 6 ! 6 WV S¥:Z0
[Je30L W] [telol"ddy [sped (9o  [nuGL [ i4bry | 1wl day [sPed [we1 [niyl [3ybryg | el ddv | speg ¥ [yl 4B | el ddv [sped [yeq | miyL [3UBry Tewi) yers
ISOAN _to._n_ c«:ow WwoJd4 jseqy woJl4 ztoZ Eo._n_
NIVIN LNNLSIHD NIVIN LNNLSIHD
| Mueg - pajylysun -psjullg sdnoig
| . ON abed Je sjuswwo) sy} Yoo L
0102/82/6 9eq Heig 93105 UIEI 8 Ul 80UBIajaldfalid 1o
00000000 : 8poY) 8lS MOPUIA\ SeoUBIBjBId 8y Ul 8say] abu
WY inuissyp - ulejy : swen oji4

vL9vL AN “Jeiseyooy

L0Z 8)ng 1S 81BIS 00¢

"0’d ‘sojeloossy ejjegen

SJUSWILIOY Jjit



¢
010¢/8¢/6 - ®1eq Helg
00000000

WY Inusayg - ulepy

LONLSEHO

el ui no
856 95¢ 209
ST Ll 8
£€6 6e¢ ¥65

————

124 0¢ 89¢ _|S¢

0 € 6 S
€C A4 65¢ 0%

Total
687
42
728
57

126

L

Left Peds

In

510
14

524

12

267

Tlru

MAIN

Out

177

28
205

60
[¢]
ht

i

SPed WOI YL §eT

L.H Ly

| Mueg

payIusun

WY 0€:80 0102/82/6
WY 5140 0L02/82/6

YUoN

l

SPag  We iyl E%M

8c
ino

NIYW

65€

J24
ZEE

[

692

[32

922
u

8¢l

¥e
vl

9 T g‘
ol nuuy Wby spad

feyor

vl
829
855 |

St
0L

44 L8 09y ISy

0 3 < 0l

44 9¢ 85y |S¢€

,lI_IL

£86 99§ Ly
L& [>4% ¥e
Y6 £35S €6¢
[Ejol uj no
LONLISIHD

vLoyL AN Jaisayooy
L0Z 81NS 1S S1BIS 00€
'D'd ‘s9jeloossy ejjoge]

gL SIUBUIWIOD Sy} 3ol|0) |
99103 UlBJ\ B} Ul 80UBI8)8Id/8|14 12
MOPUIA S90UBIBJRI4 O] Ul 8say] bl
SHUBLILIOY J|Nn



14 g'8 0 G'9 joe)% 9l 'l 0 0z 0 9 L'y 0 " £'9 LT £'e 0 0 6'0 oC | dueg %
£8 914 0 6 L2 14 L 0 ] 0 4 02 0 L 8l L 91 0 0 € gl | jueg
L'G6 G'l6 001 G't6 L'68 ¥8 9'86 ool 08 001 v'L6 6'G6 0ot 6'86 L'e6 £'L6 L'96 001 001 166 08 pajiysun ¢
6981 VeV 14 621 144 %4 10S ve 0z €LE vL |44 89 £6 992 9¢ viv [A> £9 L2 [4°] pa8yiysun
L'vT ¥'C (A v'el o8 9C Ll ol 16l 6'¢ L'vT g'e 8’y S'vi 6l 14 9'L > 6'9) gt % lejol
8'6 £'62 9'G6S €S L'9 6'v Vel Sl L'yl S'6l 8'8S L'L G'9 6'Ct €49 gel % yosddy
2561 (¥A4 14 8cl 292 14 805 Ve 14 A 9L £8¥ 89 V6 82 VA 06¥ 4 €9 0ce S9 [B30 L, puels
[A*14 ¥6 14 Lz 19 4 1" el 9 vi 4 9zl bl 9z 8. bl 14" g 8l 0L 014 Ad 0€:S0
80S ocl L FA> 69 L oGl S 8 ech 0z (¥4" ¥Z (2 €5 el LEL g Ll LL bl Wd G160
8GG 0s1 (¥4 %4 08 9 ozl L L G6 Ll er4% el [44 g8 S LGl <l gl oLl gl Wd 00:50
414 L0} vl 3 [4°] 0L 801 6 14 18 143 (193 0z Gl 29 8 801 L 0l €L 8l fejol
j 414 20} vl e [4°] 0l 801 6 14 18 vi bl 0c Sl 89 8 801 L 0l £l g8l Nd §v-¥0
[feyol Wi [®wLddv [sped [¥eT [mul [brg |molddy [spad [ye [ ndylL |ybry [eiol'ddy [spag [yeq [niyl [ybiy [rewoL-ddy [sped [yeT Tnayl Twybry [ swil welis
ISOM Woly ynog wod4 jseg Wwodd YMON Wod4
NIVIN 3 LNANLSIHD NIVIA 3 INNLSIHO
1 jueg - papiysuf -pajulld sdnolg
| . ON obed
0102/82/6 : oed Heig
' {
00000000 - 8p0D alS AN 118]$800 i
Wd InuiseyQ - Ulejy : auweN oll4

PLOVL AN ‘J8isayooy
L0Z 8UNng 1S 8¥els 00¢
'0'd ‘sojeloossy ejjege

Juswdojenspay umi



TANISID

ejol vl no
456 805 (5144
Sl L g
445} L0S [3d4

———

ve [9L lele |s¢
0 2 0 S
ve v, lese |02

spad WO Nyl wel

e

el 18°)8le by
8l | D (=309 o
o |d & o
= [ ues 2o g
3" |Se payiusun + 2 =
= oln I} TN Z
© N . s
RN = Wd 0S50 0102/82/6 =
. -
= m1mm Wd S0 01.02/82/6 —Zsl.n
= SaTs UoN s
Ewwzm‘ 85z R o I 3
R ¥ ERloR g

spag_ Wel  niyl Eﬁ“

[ £9 oge S8
0 0 € €l
[A% €9 ey 12§

ﬁ||_|_

8€04 06¥ 8¥s
-4 1% o3
2iol biv 8€s
el v no
JONISIHD

7. ON abed
0102/82/6 = 8 Helg
00000000 - 8pOJ 8NS AN 48158400y §
Wd InujsayQ - Uy . sweN )i Juswdojaaapay um
C v19vL AN 8iseyooy ..
10T BUNS 1S 8BS 00¢
'0'd ‘s9jeI00SSY ejjoge



LSO 1870 8L°0 TL0 vL'0 L0 £9°0 6L°0 $6°0 SL'0 98°0 69°0 10joeq 1H Hedd
6¢ 43 L8 v 9¢1 ¢ S (413 £ 701 v6€ T IH Yead [eI0L
097 b €1 €1 1 0 I 0 99 1 81 “$8 3 SP6-0€:S
LLE 11 £l T 0T 7€ 1 1 SI1 Pyl LT oIt 8 0€:6-61:6
(434 L1 91 87 6T 9 e g 0¢1 11 ¥ y11 S $T6-00:§
- 0TE Loof 0L p It - 120 8T - Loz b 101 bl b BT 98 9 00:5-St7i
ler0], sy gm | nayr WwIaM | wsra gy | nyL g3 TaA | wsrggs | naypgs | we1ds | wSrgaN | nyLgN | WTEN awily
dM AV Isey g 24V 1seq gs 1S mmwssy)y gN 1S muwsay)
790 890 LLO 8L°0 1670 65°0 0.0 68°0 190 |40 4 IH Nedg
7S 89 $01 65 1£9 19 96 Wi 6¢ AH qead [0 L
€8¢ 4l ST ¥€ ST VLT g -G 09 8 $$18-0£'8
07¢ 9 ST €T 61 e el 201 29 3 0€:8-51:8
¥9¢ 144 S0 w A g9t 20T 0z 69 91 c1:8-00:8
8T £l b 8L 9z ol gl e . 0 poogsl oo bl AT b o 6Y ke 00:8:SY:L.
fero], w3y am [ ML d WoTdM | WS ga | nayLga | ¥eTgd [ uSrgds | myrgs | ¥e1dS | MSM AN | MULIN | WTEN sy,
dM AV Iseq i 24V 1seq gs 1S musay) 4N 1S IS

U0I1ISIANU] IAY Iseq /1S INWSIYD

wdgy:c-mdgy:p ‘uregyig-mecy:, 0107 ‘7T Jquiandeg
SHUNO)) JUIWIAOTA] Suruing],
yuawdo[PAIpay UMOIPIAI




September 28,2010 7:45am-8:45am, 4:45pm-5:4Spm

Midtown Redevelopment
Turning Movement Counts

Chestnut St / Broad St Intersection

Time

Total Peak Hr

Chestnut St NB

Chestnut St SB

Broad St WB

NB Left NB Thru

SB Thru

SB Right

WB Left

WB Thru

WB Right

Total

“Total Peak Hr

95
Peak Hr Factor 0.88 0.89 0.80 0.81 0.73 0.93 0.50
Chestnut St NB Chestnut St SB Broad St WB

NB Thru

113 521

SB Thru

480 105

89

79

Peak Hr Factor

0.72 0.85

0.75 0.88

0.74

0.66

0.40




September 30,2010 7:45am-8:45am, 4:45pm-5:45pm

Midtown Redevelopment
Turning Movement Counts

Chestnut St/ Court St Intersection

Time

Chestnut St NB

Ches

tnut St SB

Court StEB

NB Thru

SB Left

SB Thru

EB Thru

EB Right

Total

Total Peak Hr

381

38

27

611

239

230

154

Peak Hr Factor

0.81

0.79

0.68

0.78

0.96

0.83

0.68

Total Peak Hr 295 64 26 472 159 208 71 v
Peak Hr Factor 0.89 0.80 0.65 0.97 0.90 0.88 0.63
Chestnut St NB Chestnut St SB Court St EB
NB Thru { NB Right SB Left SB Thru EB Left EB Thru Total




AL 65 60)

- 350 (252)

BROAD ST

208 (230)

(1540 7Y,

—

)

164 (341

(@60 OV Yy

{oL) 99V
(ze6) 607V

XX () = AM (PM)
AM PEAK HOUR: 7:45-8:45 AM

TRAFFIC COUNTS
PM PEAK HOUR: 4:45-5:45 PM

TAKEN IN SEPTEMBER 2010

Traffic Study.dgn

Default

N EXISTING TRAFFIC VOLUMES

AM & PM PEAK HOUR I!\BELI!\

Associates, PC.

300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 585.454.6110

N.T.S.




A 767 =133 (39)
~= 307 (282) BROAD ST 33 (100)

| -

9

@) 9 YV

(gL) ¢
WL

(60

NO-BUILD VOLUMES INCLUDE:

Traffic Study.dgn

Default

- 0.5% GROWTH PER YEAR
XX (XX) = AM (PM) - TRANSIT CENTER AND MCC CAMPUS
AM PEAK HOUR: 7:45-8:45 AM COMPONENTS OF RENAISSANCE SQUARE
PM PEAK HOUR: 4:45-5:45 PM TRAFFIC ANALVIS
N NO-BUILD (YEAR 2032) TRAFFIC VOLUMES
AM & PM PEAK HOUR l_ABAEEscktles_ﬁu
300 State Strest
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 985.454.6110
NTS.




Traffic Study.dgn

Default

15 (28)
19 31)

= 455 (361)

~— 470 (304)

= 78 (472)

40 (50) )

37 (34) =3

103 (92) w

161 {145) ==

(gve) V8%
g 8Vt

(02

3

G
@ 9Ty}, ’944/945'6‘

202 327)
257 (318)
154 (352)

XX (XX) = AM (PM)
AM PEAK HOUR: 7:45-8:45 AM

PM PEAK HOUR: 4:45-5:45 PM
N FUTURE (YEAR 2032) TRAFFIC VOLUMES
AM & PM PEAK HOUR U\BAEESOI;;!;—ZP\C
300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 585.454.6110
N.TS.




Traffic Study.dgn

Default

N.T.S.

TRIP DISTRIBUTION
PAETEC / GENERAL OFFIGE COMPONENT

MIDTOWN REDEVELOPMENT
CITY OF ROCHESTER, MONROE COUNTY

INBELIA

Associates, PC.

300 State Street
Rochester, NY 14614
585.454.6110




- 2(10)
N gl ‘J

25(6)'lﬁ ﬁ

© %Y,

(09 &

100

AM PEAK HOUR

9 (50) =

PM PEAK HOUR

Traffic Study.dgn

Default

ENTER: 500 TRIPS 125 TRIPS
XX (XX) = AM (PM) EXIT: 88 TRIPS 500 TRIPS
TOTAL: 588 TRIPS 625 TRIPS
TRIP GENERATION
N
PAETEC / GENERAL OFFICE COMPONENT U\BAEEE!;,!E—EI;
AM & PM PEAK HOURS 300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROGHESTER, MONROE GOUNTY 585.454.6110

N.T.S.




Traffic Study.dgn

Default

N.T.S.

TRIP DISTRIBUTION
RESIDENTIAL COMPONENT

MIDTOWN REDEVELOPMENT
CITY OF ROCHESTER, MONROE COUNTY

INBELIA

Aasociates, PC.

300 State Street
Rochester, NY 14614
585.454.6110




AL 24 15

~— 51 (31) I 76

7(13)'} ﬁ ﬁ 150 (92)-)

-

14 (25) j

20 (39

AM PEAK HOUR

PM PEAK HOUR

Traffic Study.dgn

Default

ENTER: 135 TRIPS 253 TRIPS
XX (XX) = AM (PM) EXIT: 301 TRIPS 183 TRIPS
TOTAL: 436 TRIPS 436 TRIPS
N TRIP GENERATION
RESIDENTIAL COMPONENT I!\BAESSOIC—M!_;IP\C
AM & PM PEAK HOUR 300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 585.454.6110
N.T.S.




10%

Traffic Study.dgn

Default

N TRIP DISTRIBUTION l_I\BE LI!\

RETAIL COMPONENT Associates, PC.
300 State Street

MIDTOWN REDEVELOPMENT Rochester, NY 14614
585.454.6110

CITY OF ROCHESTER, MONROE COUNTY

N.T.S.




Traffic Study.dgn

Default

~=— 10 (10)

8 (8) =

AM PEAK HOUR PM PEAK HOUR
ENTER: 81 TRIPS ENTER: 81 TRIPS
XX 0X) = AM (PM) EXIT: 103 TRIPS EXIT: 103 TRIPS
TOTAL: 184 TRIPS TOTAL: 184 TRIPS
N TRIP GENERATION
RETAIL COMPONENT INBELIA
AM & PM PEAK HOUR 300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 985.454.6110
NTS.




Traffic Study.dgn

Default

N.T.S.

TRIP DISTRIBUTION
CHASE SERVICE TUNNEL PARKING COMPONENT

MIDTOWN REDEVELOPMENT
CITY OF ROCHESTER, MONROE COUNTY

INABELIA

Associates, PC.

300 State Street
Rochester, NY 14614
585.454.6110




Traffic Study.dgn

Default

AM PEAK HOUR PM PEAK HOUR
ENTER: 20 TRIPS ENTER: 5 TRIPS
XX (XX) = AM (PM) EXIT: 4 TRIPS EXIT: 20 TRIPS
TOTAL: 24 TRIPS TOTAL: 25 TRIPS
N TRIP GENERATION
CHASE SERVICE TUNNEL PARKING COMPONENT I—I\BlAELu,,\G
AM & PM PEAK HOUR 300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 985.454.6110
NT.S.




Traffic Study.dgn

Default

N.T.S.

TRIP DISTRIBUTION
HOTEL COMPONENT

MIDTOWN REDEVELOPMENT
CITY OF ROCHESTER, MONROE COUNTY

INBELIA

Associstes, PC.

300 State Street
Rochester, NY 14614
585.454.6110




Traffic Study.dgn

Default

AM PEAK HOUR PM PEAK HOUR
ENTER: 28 TRIPS ENTER: 27 TRIPS
XX (XX) = AM (PM) EXIT: 20 TRIPS EXIT: 27 TRIPS
TOTAL: 48 TRIPS TOTAL: 54 TRIPS
N TRIP GENERATION
HOTEL GOMPONENT U\BAE!C—L’P\C
AM & PM PEAK HOUR 300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
585.454.6110

N.T.S.

CITY OF ROCHESTER, MONROE GOUNTY




Traffic Study.dgn

Default

AM PEAK HOUR PM PEAK HOUR
ENTER: 21 TRIPS ENTER: 0 TRIPS
XX (XX) = AM (PM) EXIT: 0 TRIPS EXIT: 21 TRIPS
TOTAL: 21 TRIPS TOTAL: 21 TRIPS
N TRIP GENERATION
SURFACE PARKING COMPONENT u\BAEES!;t!:IP\G
AM & PM PEAK HOUR 300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 585.454.6110

N.T.S.




Traffic Study.dgn

Default

TRIP GENERATION

ENTER: 785 TRIPS

EXIT: 516 TRIPS

TOTAL: 1301 TRIPS

N TOTAL TRIP GENERATION
AM PEAK HOUR INBELIA

300 State Street

MIDTOWN REDEVELOPMENT Rochester, NY 14614
585.454.6110

N.T.S.

CITY OF ROCHESTER, MONRQOE GOUNTY




TRIP GENERATION

Traffic Study.dgn

Default

ENTER: 491 TRIPS
EXIT: 854 TRIPS
TOTAL: 1345 TRIPS

N TOTAL TRIP GENERATION

PM PEAK HOUR I-ABELI!\

Associatas, PC.

300 State Street
MIDTOWN REDEVELOPMENT Rochester, NY 14614
CITY OF ROCHESTER, MONROE COUNTY 585.454.6110

N.T.S.




Level of Service Analysis
Existing (2010) Condition
AM Peak Hour






HCM Signalized Intersection Capacity Analysis

252: Court & Clinton

Lane Configurations
Ideal Flow (vphpt)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)
Flt Permitted

Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHF  0.65
Ad]. Flow (vph) 112
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)

Turn Type Spit
Protected Phases 2
Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

Clearance Time (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intrsection Summary: .
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

1900

73

Existing AM Peak Hour
LaBella Associates, P.C.

q4
1200

3.0
0.95
1.00
1.00
1.00
0.98

2192
0.98
2192
164
0.95
173
0
285

31.0
33.0
0.33

5.0

1900

6.6
0.57
100.0
63.8%
15

1900 1900 1900 1900
0 0 0 466
090 090 090 0.84
0 0 0 555
0 0 0 0
0 0 0 0
Spit
1

0.0

A

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

ah
1900

3.0
0.91
1.00
1.00
1.00
0.99

5018
0.99
5018
1409
0.94
1499

2054

3/30/2011

i
1900

3.0
1.00
0.89
1.00
0.85
1.00
1401
1.00
1401
4186 0
0.84 0
485 0
0

0

1900 1900 1900

131
364
84 1

Synchro 6 Report
Page 2



Queues

252: Court & Clinton 3/30/2011
- 1~
Lane Group EBT NBT NBR
Lane Configurations J¢ I+ if
Volume (vph) 164 1409 416
Lane Group Flow (vph) 285 2054 495
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Minimum Split (s) 28.0 300 300
Total Split (s) 36.0 64.0 64.0
Total Split (%) 36.0% 64.0% 64.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?
v/c Ratio 0.39 067 0.50
Control Delay 24.5 5.5 1.2
Queue Delay 1.8 0.5 0.5
Total Delay 26.3 6.0 1.7

Queue Length 50th (ft) 67 74 2
Queue Length 95th (ft) 100 82 m5
Internal Link Dist (ft) 124 352

Turn Bay Length (ft)

Base Capacity (vph) 724 3062 985
Starvation Cap Reductn 286 504 173
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.65 0.80 0.61

Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 3 (3%), Referenced to phase 1:NBTL, Start of Green

Natural Cycle: 60

Control Type: Pretimed

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

Splits and Phases:  252: Court & Clinton

Existing AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton 3/30/2011
Lane Configurations +4 b

Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Total Lost time (s) 3.0 3.0 3.0

Lane Util. Factor 0.91 0.91 0.91

Frpb, ped/bikes 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.97 1.00 1.00

Flit Protected 1.00 0.95 1.00

Satd. Flow (prot) 4848 1610 3387

Fit Permitted 1.00 0.95 1.00

Satd. Flow (perm) 4848 1610 3387

Volume (vph) 0 0 0 0 0 0
Peak-hour factor, PHF 090 090 090 090 090 090

Adj. Flow (vph) 0 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 0 0

Confl. Peds. (#/hr) 94

Turn Type Spit

Protected Phases 2 1 1

Permitted Phases

Actuated Green, G (s) 32.0

Effective Green, g (s) 35.0

Actuated g/C Ratio 0.35

Clearance Time (s) 6.0

Lane Grp Cap (vph) 1697 950 1998

v/s Ratio Prot c0.10 c0.35 0.31

v/s Ratio Perm

v/c Ratio 0.30 048 0.53

Uniform Delay, d1 23.6 11.8 123

Progression Factor 1.27 0.08 0.26

Incremental Delay, d2 0.4 1.3 0.8

Delay (s) 304 2.2 4.0

Level of Service C A A

Approach Delay (s) 0.0 30.4 3.4 0.0
Approach LOS A C A A
HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Existing AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

256: Broad & Clinton 3/30/2011
-« 1
Lane Group WBT NBL NBT
Lane Configurations 41 % J4
Volume (vph) 350 519 984
Lane Group Flow (vph) 507 558 1066
Turn Type Split
Protected Phases 2 1 1
Permitted Phases
Minimum Split (s) 29.0 28.0 28.0
Total Split (s) 38.0 62.0 8620
Total Split (%) 38.0% 62.0% 62.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 20 20 20
Lead/Lag lag Lead Lead
Lead-Lag Optimize?
vic Ratio 0.30 053 0.3
Control Delay 30.6 2.0 40
Queue Delay 0.0 0.3 0.3
Total Delay 30.6 23 4.3

Queue Length 50th (ft) 98 1 29
Queue Length 95th (ft) 124 1 34
Internal Link Dist (ft) 518 346
Turn Bay Length (ft)

Base Capacity (vph) 1696 1048 2000
Starvation Cap Reductn 0 117 323
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.30 0.60 0.64

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 16 (16%), Referenced to phase 1:NBTL, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  256: Broad & Clinton

Existing AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

298 Main & Midtown 3/30/2011
- Y ¢ T N 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 1.00

Fipb, ped/bikes 1.00 1.00

Frt 1.00 1.00

FlIt Protected 1.00 1.00

Satd. Flow (prot) 1658 1658

Fit Permitted 1.00 1.00

Satd. Flow (perm) 1658 1658

Volume (vph) 350 0 0 423 0 0

Peak-hour factor, PHF  0.84 090 090 071 090 0.90

Adj. Flow (vph) 417 0 0 596 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 417 0 0 586 0 0

Confl. Peds. (#/hr) 250

Heavy Vehicles (%) 10% 10% 10% 10% 2% 2%

Bus Blockages (#/hr) 10 0 0 10 0 0

Turn Type

Protected Phases 1 1

Permitted Phases

Actuated Green, G (s) 64.0 64.0

Effective Green, g (s) 67.0 67.0

Actuated g/C Ratio 0.67 0.67

Clearance Time (s) 6.0 6.0

Lane Grp Cap (vph) 1111 1111

v/s Ratio Prot 0.25 c0.36

v/s Ratio Perm

v/c Ratio 0.38 0.54

Uniform Delay, d1 7.3 8.5

Progression Factor 0.00 0.38

Incremental Delay, d2 0.7 1.8

Delay (s) 0.7 5.0

Level of Service A A

Approach Delay (s) 0.7 5.0 0.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 33.0

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Existing AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

298: Main & Midtown 3/30/2011
—

Lane Group EBT WBT 22

Lane Configurations 4 4

Volume (vph) 350 423

Lane Group Flow (vph) 417 596

Turn Type

Protected Phases 1 1 2

Permitted Phases

Minimum Split (s) 250 250 300

Total Split (s) 70.0 70.0 300

Total Split (%) 70.0% 70.0% 30%

Yellow Time (s) 3.0 3.0 3.0

All-Red Time (s) 3.0 3.0 0.0

Lead/Lag Lead Lead Lag

Lead-Lag Optimize?

vic Ratio 0.38 0.54

Control Delay 0.7 5.2

Queue Delay 0.4 1.0

Total Delay 1.1 6.2

Queue Length 50th (ft) 1 58

Queue Length 95th (ft) 0 61

Internal Link Dist (ft) 173 215

Turn Bay Length (ft)

Base Capacity (vph) 1111 1111
Starvation Cap Reductn 282 103
Spillback Cap Reductn 0 276
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.50 0.71

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 83 (83%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  298: Main & Midtown

Existing AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

2991: Main & Franklin
A

Lane Configurations

Ideal Flow (vphpl)

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

FIt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)

Volume (vph) 0

Peak-hour factor, PHF  0.90

Adj. Flow (vph) 0
0
0

1900

RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heavy Vehicles (%)
Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

10%

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Existing AM Peak Hour
LaBella Associates, P.C.

—_

1900

3.0
1.00
1.00
1.00
1.00
1.00

1727

1.00

1727

1071
0.17

0.28

8.7

0.42

0.6
43

3.7

S

1900
3.0
1.00
0.69
1.00
0.85
1.00
1016
1.00
1016

630

0.12
0.12
7.8
0.23
04
2.2

1900

10%

1900
3.0
1.00
1.00
1.00
1.00
1.00
1727
1.00
1727

10%

1071
c0.24

0.38
9.4
0.48
1.0
55
A
5.4
A

o

1900
3.0
1.00
0.75
1.00
0.85
1.00
1102
1.00
1102

683

0.01
0.01
7.3
0.31
0.0
23
A

1900 1900

3.0
0.95
0.98
1.00
0.99
1.00
3422
1.00
3422
0 60
090 075
0 80
0 5
0

83

30.0
32.0
0.32

5.0
1095
0.03

0.08
237
0.96

0.1
22.9

22.9

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

3/30/2011

ol
1900

3.0

0.95

0.90

1.00

0.94

1.00

2990

0.95

2844

2 56
050 088
8 4 64
0

0

1900 1900 1900

33
83

Perm

2
30.0
32.0
0.32
5.0
910
c0.04
0.09
23.8
0.22
0.2
53

53

Synchro 6 Report
Page 2



Queues
2991: Main & Franklin

_'.
Volume (vph) 264
Lane Group Flow (vph) 297
Turn Type
Protected Phases 1
Permitted Phases
Minimum Split (s) 30.0
Total Split (s) 65.0
Total Split (%) 65.0%
Yellow Time (s) 4.0
All-Red Time (s) 1.0
Lead/Lag Lead
Lead-Lag Optimize?
v/c Ratio 0.28
Control Delay 44
Queue Delay 0.4
Total Delay 47

Queue Length 50th (ft) 22
Queue Length 95th (ft) 23
Internal Link Dist (ft) 215
Turn Bay Length (ft)

Base Capacity (vph) 1071
Starvation Cap Reductn 375
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.43

Cycle Length: 100
Actuated Cycle Length: 100

~

90
123
Perm

1
30.0
65.0

65.0%

4.0
1.0
Lead

0.18
0.9
0.0
0.9

345
406

1

30.0
65.0
65.0%
4.0
1.0
Lead

0.38
57
0.3
6.0

43
55
231

1071
251
0

0
0.50

A

11
16
Perm

1
30.0
65.0

65.0%

4.0
1.0
Lead

0.02
1.1
0.0
1.1

60
88

2

2

30.0
35.0
35.0%
4.0
1.0
Lag

0.08
21.0
0.0
21.0
16
26
494

N
2 56
0 116
Perm
2
2
30.0 300
35.0 350
35.0% 35.0%
4.0 4.0
1.0 1.0
Lag Lag
0.12
3.4
0.5
4.0
0
0
98
943
557
0
0
0.30

Offset: 83 (83%), Referenced to phase 1:EBWB, Start of Green

Natural Cycle: 60
Control Type: Pretimed

Splits and Phases: 2991: Main & Franklin

Existing AM Peak Hour
LaBella Associates, P.C.

3/30/2011

Synchro 6 Report

Page 1



HCM Signalized Intersection Capacity Analysis

300: Main & Stillson

Ay ¢ TN
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.95 0.95
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prof) 3267 3229
Fit Permitted 0.90 1.00
Satd. Flow (perm) 2958 3229
Volume (vph) 24 243 0 11 2
Peak-hour factor, PHF  0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 27 270 0 12 2
RTOR Reduction (vph) 0 0 0 0 0
Lane Group Flow (vph) 0 297 0 0 0
Confl. Peds. (#/hr) 150 150
Heavy Vehicles (%) 10% 10% 10% 10% 2%
Turn Type Perm Perm
Protected Phases 1
Permitted Phases 1 2
Actuated Green, G (s) 62.0
Effective Green, g (s) 64.0
Actuated g/C Ratio 0.64
Clearance Time (s) 5.0
Lane Grp Cap (vph) 1893 2067
v/s Ratio Prot c0.12
v/s Ratio Perm 0.10
v/c Ratio 0.16 0.19
Uniform Delay, d1 7.2 7.4
Progression Factor 0.35 0.45
Incremental Delay, d2 0.2 0.2
Delay (s) 27 3.5
Level of Service A A
Approach Delay (s) 2.7 3.5
Approach LOS A A
HCM Average Control Delay 5.1 HCM Level of Service
HCM Volume to Capacity ratio 0.156
Actuated Cycle Length (s) 100.0 Sum of lost time (s)
Intersection Capacity Utilization 53.6% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

Existing AM Peak Hour
LaBella Associates, P.C.

1900
3.0
1.00
0.95
1.00
0.90
1.00
1586
0.99
1580
6
0.90
7

18
17

2%

474

c0.02
0.04
24.8
1.00
0.1
24.9

249

~

1900

2%

6.0

3/30/2011

S <

1900 1900
3.0
1.00
0.94
1.00
0.89
0.99
1552
0.97
1520
0
0.0
0

18
14

1900

2%
Perm

2%

456

0.02
0.03
247
1.00

0.1
24.8

24.8

Synchro 6 Report
Page 2



Queues

300: Main & Stillson 3/30/2011
T N
Lane Group EBL EBT WBT NBL NBT SBL SBT
Lane Configurations 4% b & &
Volume (vph) 24 243 337 2 6 5 0
Lane Group Flow (vph) 0 297 386 0 35 0 32
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 2 2
Minimum Split (s) 270 270 270 330 330 330 330
Total Split (s) 670 670 67.0 33.0 33.0 33.0 330
Total Split (%) 67.0% 67.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 4.0 4.0 4.0 40 40 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize?
v/c Ratio 0.16 0.19 0.07 0.07
Control Delay 27 3.5 12.7 12.0
Queue Delay 0.0 0.3 0.0 0.0
Total Delay 2.7 3.8 12.7 12.0
Queue Length 50th (ft) 10 16 4 3
Queue Length 95th (ft) 13 25 27 24
Internal Link Dist (ft) 231 188 31 96
Turn Bay Length (ft)
Base Capacity (vph) 1892 2068 492 474
Starvation Cap Reductn 0 1073 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 0.39 0.07 0.07

Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 86 (86%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  300: Main & Stillson
e
ol

Existing AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

301: Main & Chestnut 3/30/2011
— A e VA

Lane Configurations LI L T S LI 5N LI S

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00

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

Frt 1.00 0.98 1.00 0.97 1.00 0.98 1.00 0.99

Flt Protected 0.95 1.00 0.5 1.00 0.95 1.00 0.5 1.00

Satd. Flow (prot) 1641 3179 1641 3142 1770 3461 1770 3492

FIt Permitted 0.47 1.00 0.65 1.00 0.26 1.00 045 1.00

Satd. Flow (perm) 817 3179 1115 3142 486 3461 835 3492

Volume (vph) 14 60 35 268 30 37 460 45

Peak-hour factor, PHF 0.70 0.83 080 081 075 077 079 094

Adj. Flow (vph) 20 72 44 331 40 48 582 48

RTOR Reduction (vph) 0 0 0 9 0 0 6 0

Lane Group Flow (vph) 0 0 44 362 0 48 624 0

Confl. Peds. (#/hr) 78 60 32 10

Heavy Vehicles (%) 10% 10% 2% 2% 2% 2% 2% 2%

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 3 1 3 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G(s) 53.0 486.0 53.0 46.0 31.0 31.0 31.0 310

Effective Green, g (s) 58.0 485 58.0 485 33.0 33.0 33.0 33.0

Actuated g/C Ratio 0.58 048 0.58 0.48 0.33 0.33 0.33 0.33

Clearance Time (s) 55 55 5.5 55 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 552 697 1524 160 1142 276 1152

v/s Ratio Prot 0.02 c0.02 c0.13 0.11 c0.18

v/s Ratio Perm 0.10 0.13 0.09

v/c Ratio 0.21 0.10 0.26 0.25 028 0.32

Uniform Delay, d1 96 14.0 99 151 247 251

Progression Factor 244 212 0.39 0.30 047 047

Incremental Delay, d2 0.1 0.1 0.1 0.4 4.2 0.7

Delay (s) 23.4 297 3.9 5.0 16.9 126

Level of Service C c A A B B

Approach Delay (s) 271 46 13.0

Approach LOS C A B

Intersection‘Summary

HCM Average Control Delay 121 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 90

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2



Queues

301: Main & Chestnut 3/30/2011
e 2 Y B
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations N Y b LI S L S
Volume (vph) 89 138 128 279 35 268 37 460
Lane Group Flow (vph) 116 168 183 404 44 371 48 630
Turn Type pm+pt pm-+pt Perm Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 2 2
Detector Phases 3 1 3 1 2 2 2 2
Minimum Initial (s) 6.0 7.0 6.0 7.0 6.0 6.0 6.0 6.0
Minimum Split (s) 120 280 120 280 290 290 280 290
Total Split (s) 200 440 200 440 360 360 36.0 36.0
Total Split (%) 20.0% 44.0% 20.0% 44.0% 36.0% 36.0% 36.0% 36.0%
Yellow Time (s) 45 45 4.5 4.5 40 4.0 40 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max Max Max Max Max
v/c Ratio 022 011 026 026 028 032 017 0.54
Control Delay 211 271 4.1 47 166 123 99 118
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 211 271 4.1 47 166 123 99 118
Queue Length 50th (ft) 54 36 17 10 10 41 9 94
Queue Length 95th (ft) 83 64 24 16 20 49 18 96
internal Link Dist (ft) 188 225 289 561
Turn Bay Length (ft) 125 125 125 125

Base Capacity (vph) 623 1551 769 1539 160 1152 276 1159
Starvation Cap Reductn 0 0 0 0 0 0 0 0]
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 019 011 024 026 028 032 0.17 0.54

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 90 (90%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  301: Main & Chestnut

Existing AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

261: East & Chestnut 3/30/2011
Lane Configurations 41 L
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 100 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.90 1.00 0.87 1.00 098 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00
Frt 1.00 0.85 1.00 085 1.00 097 1.00 1.00
FIt Protected 0.99 1.00 0.97 1.00 095 1.00 0.95 1.00
Satd. Flow (prot) 1852 1427 1811 1380 1770 3358 1770 3535
FIt Permitted 0.96 1.00 0.78 1.00 026 1.00 049 1.00
Satd. Flow (perm) 1796 1427 1469 1380 487 3358 904 3535
Volume (vph) 78 59 105 68 52 39 61
Peak-hour factor, PHF 0.81 078 077 068 062 0.61 0.59
Adj. Flow (vph) 96 76 136 100 84 64 103
RTOR Reduction (vph) 0 0 0 0 0 0 0
Lane Group Flow (vph) 108 76 0 236 84 64 103
Confl. Peds. (#/hr) 87
Perm Perm Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 14 2 2
Actuated Green, G (s) 38.0 38.0 53.0 370 37.0 37.0 37.0
Effective Green, g (s) 40.0 40.0 55.0 39.0 39.0 39.0 39.0
Actuated g/C Ratio 0.40 040 0.55 0.39 0.39 0.39 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
718 571 801 759 190 1310 353 1379
c0.04 0.10 c0.20
0.06 0.05 c0.12 0.06 0.13 0.11
0.15 0.13 029 011 034 027 029 0.51
19.2 19.0 136 108 214 2038 21.0 232
167 1.68 0.85 0.85 078 0.77 041 040
0.4 0.5 0.1 0.0 46 0.5 1.9 1.2
325 325 11.7 92 213 165 10.5 10.5
C C B A C B B B
32.5 11.0 17.2 10.5
C B B B
HCM Average Control Delay 14.6 HCM Level of Service
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

Existing AM Peak Hour
LaBelta Associates, P.C.

Synchro 6 Report
Page 2



Queues
261: East & Chestnut

Lane Configurations 4 if
Volume (vph) 3 78 59
Lane Group Flow (vph) 0 108 76
Turn Type Perm Perm
Protected Phases 1
Permitted Phases 1 1
Detector Phases 1 1 1
Minimum Initial (s) 7.0 7.0 7.0
Minimum Split (s) 27.0 270 270
Total Split (s) 32.0 320 320
Total Split (%) 32.0% 32.0% 32.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lead/Lag Lead Lead Lead
Lead-Lag Optimize?

Recall Mode C-Max C-Max C-Max
v/c Ratio 0.15 0.13
Control Delay 343 347
Queue Delay 0.0 0.0
Total Delay 343 347
Queue Length 50th (ft) 60 42
Queue Length 95th (ft) 103 75
Internal Link Dist (ft) 494

Turn Bay Length (ft)

Base Capacity (vph) 715 570
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.16 0.13

Cycle Length: 100
Actuated Cycle Length: 100

4

105 68

0 236
pm+pt

4 14
14

4 14
6.0
15.0

26.0 58.0

26.0% 58.0%
3.5
1.5
Min

0.29

10.9

0.0

10.9

65

74

594

888

0

0

0

0.27

Offset: 2 (2%), Referenced to phase 1:EBWB, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

lits and Phases:

Existing AM Peak Hour
LaBella Associates, P.C.

261: East & Chestnut

52
84
Perm

14
14

58.0
58.0%

0.11
9.6
0.0
9.6

21
28

759

0.11

39
64
Perm

2

2

6.0
30.0
42.0
42.0%
4.0
1.0
Lag

Max
0.34
22.6
0.0
22.6
23
30

125
190
0

0

0
0.34

242
352

2

2

6.0
30.0
42.0
42.0%
4.0
1.0
Lag

Max
0.27
16.6
0.0
16.6
65
86
382

1310
0
0
0
0.27

W
61

103
Perm

2

2

6.0
30.0
42.0
42.0%
4.0
1.0
Lag

Max
0.29
10.9
0.0
10.9
20
23

125
352
0

0

0
0.29

3/30/2011

ol
631

697

6.0
30.0
42.0

42.0%
4.0
1.0

Lag

Max
0.51
10.6
0.1
10.7
71
88
289

1378
119

0.55

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

2571: Elm & Chestnut 3/30/2011
NN,

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b o

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 085 0.95

Frt 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 3539 3531

FIt Permitted 0.85 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 3539 3531

Volume (vph) 150 100 0 454 660 10

Peak-hour factor, PHF  0.80 090 0.90 080 090 0.90

Adj. Flow (vph) 167 111 0 504 733 11

RTOR Reduction (vph) 0 84 0 0 1 0

Lane Group Flow {(vph) 167 27 0 504 743 0

Turn Type Perm

Protected Phases 3 12 1

Permitted Phases 3

Actuated Green, G(s) 22.0 220 68.0 53.0

Effective Green, g (s) 240 240 70.0 55.0

Actuated g/C Ratio 024 024 0.70 0.55

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 425 380 2477 1942

v/s Ratio Prot ¢0.09 c0.14 ¢0.21

v/s Ratio Perm 0.07

v/c Ratio 0.39 0.07 0.20 0.38

Uniform Delay, d1 31.9 294 52 128

Progression Factor 1.00 1.00 043 040

Incremental Delay, d2 2.7 0.4 0.2 0.5

Delay (s) 346 297 2.4 5.7

Level of Service C C A A

Approach Delay (s) 32.7 24 5.7

Approach LOS C A A

Intersection Summary

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

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

9.

5

0.36

1

100.0
33.5%

5

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

Existing AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues
2571: Elm & Chestnut

Lane Configurations
Volume (vph)
Lane Group Flow (vph)

Turn Type

Protected Phases 3
Permitted Phases

Detector Phases 3
Minimum Initial (s) 6.0
Minimum Split (s) 27.0
Total Split (s) 27.0
Total Split (%) 27.0%
Yellow Time (s) 4.0
All-Red Time (s) 1.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode Max
v/c Ratio 0.39
Control Delay 35.2
Queue Delay 0.0
Total Delay 35.2

Queue Length 50th (ft) 90
Queue Length 95th (ft) 152
Internal Link Dist (ft) 133
Turn Bay Length (ft)

Base Capacity (vph) 425
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.39

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 27 (27%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 75

3

3

6.0
27.0
27.0
27.0%
4.0
1.0

Max
0.24
7.4
0.0
7.4
0
43

464
0
0
0
0.24

Control Type: Actuated-Coordinated

4
454

504
12

12

73.0
73.0%

0.20
25
0.3
2.8

15
31
153

2477
1317

0.43

Splits and Phases: 2571: Elm & Chestnut

Existing AM Peak Hour
LaBella Associates, P.C.

+4
660

744

1

17.0
33.0
58.0
58.0%
4.0
1.0
Lead

C-Max
0.38
5.7
0.0
5.7

44

55
382

1944
0
0
0
0.38

4.0
14.0
15.0
15%

4.0

1.0

Lag

Max

3/30/2011

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

2572: Broad & Chestnut

Lane Configurations

Ideal Flow (vphpl)

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Fipb, ped/bikes

Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Volume (vph) 0

Peak-hour factor, PHF 0

Adj. Flow (vph) 0
0
0

1900 1900

RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Existing AM Peak Hour
LaBella Associates, P.C.

1900

1900

d4h
1900

3.0
0.91
1.00
1.00
1.00
0.99

5005
0.99
5005
119
0.93
128

170

22.0
240
0.24
5.0
2.0
1201

0.03
0.14
29.9
1.1
0.2
33.4
C
33.4
Cc

%
1900

3.0

1.00
1.00
1.00
1.00
0.95
1770
0.38

706

2 95
0.88
4 108
0 0
0 108

1900

pm-+pt
2
12
63.0
67.0
0.67
5.0
2.0
601
0.02
0.10
0.18
9.0
0.31
0.6
3.5
A

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

+4
1900

3.0
0.95
1.00
1.00
1.00
1.00

3539
1.00
3539
365
0.89
410
0
410

12

68.0
70.0
0.70

2477
c0.12

0.17
5.1
0.22
0.1
1.2
A
1.7

3/30/2011
4 i
1900 1900 1900 1900
3.0 3.0
095 1.00
1.00 0.96
1.00 1.00
1.00 0.85
1.00 1.00
3539 1513
1.00 1.00
3539 1513
0] 0
090 090
0 0
0 0
0 0
30
Perm
1
1
53.0 53.0
56,0 55.0
0.55 0.55
5.0 5.0
2.0 2.0
1946 832
c0.17
0.15
0.30 0.15
122 111
0.22 0.02
0.4 0.4
3.0 0.6
A A
2.3
A

Synchro 6 Report
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Queues
2572: Broad & Chestnut

Lane Configurations 4

Volume (vph) 119
Lane Group Flow (vph) 172
Turn Type

Protected Phases 3
Permitted Phases

Detector Phases 3
Minimum Initial (s) 6.0
Minimum Split (s) 27.0
Total Split (s) 27.0
Total Split (%) 27.0%
Yellow Time (s) 4.0
All-Red Time (s) 1.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode Max
v/c Ratio 0.14
Control Delay 33.0
Queue Delay 0.0
Total Delay 33.0

Queue Length 50th (ft) 36
Queue Length 95th (ft) 62
Internal Link Dist (ft) 614
Turn Bay Length (ft)

Base Capacity (vph) 1205
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.14

'ﬁ
95

108
pm+pt
2

12

2

40
14.0
15.0
15.0%
40
1.0
Lag

Max
0.18
2.4
0.0
2.4
4

8

125
601

0.18

4
365

410
12
12

73.0
73.0%

0.17
1.2
0.0
1.2

12
255

2477

0.17

ts and Phases: 2572: Broad & Chestnut

Existing AM Peak Hour
LaBella Associates, P.C.

4
473

591
1

1

17.0
33.0
58.0
58.0%
4.0
1.0
Lead

C-Max
0.30
3.1
0.3
3.3

17

26
153

1946
695
0

0
0.47

189
233
Perm

17.0
33.0
58.0
58.0%
4.0
1.0
Lead

C-Max
0.25
0.6
04

1.0

937
340

0.39

3/30/2011
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Page 1



HCM Signalized Intersection Capacity Analysis

253: Court & Chestnut 3/30/2011
O T 2 N I

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 0.95 1.00 095 1.00 1.00 095

Frpb, ped/bikes 1.00 0.94 1.00 096 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 100 1.00 1.00

Frt 1.00 0.85 1.00 085 1.00 1.00

Flt Protected 098 1.00 1.00 100 095 1.00

Satd. Flow (prot) 3465 1489 3539 1518 1770 3539

Flt Permitted 0.98 1.00 1.00 1.00 053 1.00

Satd. Flow (perm) 3465 1489 3539 1518 986 3539

Volume (vph) 159 208 71 0 0 0 0 295 64 26 472 0

Peak-hour factor, PHF 090 088 063 090 09 09 081 089 080 065 097 0.87

Adj. Flow (vph) 177 236 113 0 0 0 0 33 80 40 487 0

RTOR Reduction (vph) 0 0 66 0 0 0 0 0 38 0 0 0

Lane Group Flow (vph) 0 413 47 0 0 0 0 331 42 40 487 0

Confl. Peds. (#/hr) 7 34 24 12

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Lane Grp Cap (vph) 1455 625 1840 789 513 1840

v/s Ratio Prot ¢0.12 0.09 c0.14

v/s Ratio Perm 0.08 0.05 0.04

v/c Ratio 0.28 0.08 0.18 0.05 0.08 026

Uniform Delay, d1 191 174 127 118 120 134

Progression Factor 1.16 1.47 085 133 104 095

Incremental Delay, d2 0.4 0.2 0.2 0.1 0.3 0.3

Delay (s) 226 258 11.0 1568 128 13.0

Level of Service C C B B B B

Approach Delay (s) 23.3 0.0 11.9 13.0

Approach LOS C A B B

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 60

intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing AM Peak Hour
LaBella Associates, P.C

Synchro 6 Report

Page 2



Queues

253: Court & Chestnut 3/30/2011
-~ bt 2 >
Lane Group EBT EBR NBT NBR SBL SBT
Lane Configurations 44 4+ ul LI
Volume (vph) 208 71 295 64 26 472
Lane Group Flow (vph) 413 113 331 80 40 487
Turn Type Perm Perm Perm
Protected Phases 2 1 1
Permitted Phases 2 1 1
Minimum Split (s) 290 290 310 310 310 310
Total Split (s) 450 450 550 550 550 55.0
Total Split (%) 45.0% 45.0% 55.0% 55.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 40 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead Lead Lead Lead
Lead-Lag Optimize?
v/c Ratio 028 016 0.18 0.10 0.08 0.26
Control Delay 22.8 58 11.1 41 132 131
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 22.8 58 111 41 132 133

Queue Length 50th (ft) 95 6 64 5 9 60
Queue Length 95th (ft) 126 13 99 33 16 83
Internal Link Dist (ft) 452 376 255
Turn Bay Length (ft) 100

Base Capacity (vph) 1455 691 1840 828 512 1840
Starvation Cap Reductn 0 0 0 0 0 591
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 028 0.16 018 010 0.08 0.39

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset; 20 (20%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  253: Court & Chestnut

Existing AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



Level of Service Analysis
Existing (2010) Condition
PM Peak Hour







HCM Signalized Intersection Capacity Analysis

252: Court & Clinton

3/30/2011

O TR 2N

bt s >4 <

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations g4 I44 ul

Ideal Flow (vphpl) 1900 1200 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0

Lane Util. Factor 0.95 091 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.99 1.00 1.00

Satd. Flow (prot) 2212 5060 1583

Fit Permitted 0.99 1.00 1.00

Satd. Flow (perm) 2212 5060 1583

Volume (vph) 106 341 0 0 0 0 70 982 198 0 0 0
Peak-hour factor, PHF  0.78 067 0.90 090 090 09 060 092 065 090 090 0.90
Adj. Flow (vph) 136 509 0 0 0 0 117 1067 305 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 156 0 0 0
Lane Group Flow (vph) 0 645 0 0 0 0 0 1184 149 0 0 0
Turn Type Split Split Perm

Protected Phases 2 2 1 1

Permitted Phases 1

Actuated Green, G (s) 47.0 43.0 43.0

Effective Green, g (s) 49.0 450 45.0

Actuated g/C Ratio 0.49 045 045

Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 1084 2277 712

v/s Ratio Prot c0.29 c0.23

v/s Ratio Perm 0.19

v/c Ratio 0.60 052 0.21

Uniform Delay, d1 18.4 19.7 16.7

Progression Factor 0.92 046 0.04

Incremental Delay, d2 2.4 0.8 0.6

Delay (s) 19.2 9.8 1.3

Level of Service B A A

Approach Delay (s) 19.2 0.0 8.1 0.0
Approach LOS B A A A
Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

252: Court & Clinton 3/30/2011
- t -~
Lane Group EBT NBT NBR
Lane Configurations 44 444 if
Volume (vph) 341 982 198
Lane Group Flow (vph) 645 1184 3056
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Minimum Split (s) 28.0 30.0 300
Total Split (s) 52.0 48.0 48.0
Total Split (%) 52.0% 48.0% 48.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?
v/c Ratio 060 052 0.35
Control Delay 19.6 9.9 1.1
Queue Delay 4.7 0.1 0.0
Total Delay 243 10.0 1.1
Queue Length 50th {(ft) 148 60 0
Queue Length 95th (ft) 143 69 0
Internal Link Dist (ft) 124 352
Turn Bay Length (ft)
Base Capacity {(vph) 1084 2277 868
Starvation Cap Reductn 359 213 0
Spillback Cap Reductn 0 48 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.89 057 0.35

Intersection Summary.

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 30 (30%), Referenced to phase 1:NBTL, Start of Green

Natural Cycle: 60
Control Type: Pretimed

Splits and Phases: 252: Court & Clinton

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton

3/30/2011

S T i N N B N
Flt Protected 1.00
Satd. Flow (prot) 4774
Flt Permitted 1.00
Satd. Flow (perm) 4774
Volume (vph) 0 0 0 0 252 60 281 792 0 0 0 0
Peak-hour factor, PHF 090 090 090 090 093 083 088 090 090 09 0S 090
Adj. Flow (vph) 0 0 0 0 271 72 319 880 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 24 0 169 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 319 0 150 880 0 0 0 0
Confl. Peds. (#/hr) 99 96 105 96
Turn Type Spit
Protected Phases 2 1 1
Permitted Phases
Actuated Green, G (s) 44.0
Effective Green, g (s) 47.0
Actuated g/C Ratio 0.47
Clearance Time (s) 6.0
Lane Grp Cap (vph) 2244 757 1593
v/s Ratio Prot ¢0.07 0.20 ¢0.26
v/s Ratio Perm
v/c Ratio 0.14 0.20 0.55
Uniform Delay, d1 15.0 155 19.0
Progression Factor 1.27 0.00 0.33
Incremental Delay, d2 0.1 0.5 1.2
Delay (s) 19.2 0.5 7.4
Level of Service B A A
Approach Delay (s) 19.2 5.6 0.0
Approach LOS B A A
HCM Average Control Delay 8.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues
256: Broad & Clinton

3/30/2011

-« 1
Lane Group WBT NBL NBT
Lane Configurations 41, b T |
Volume (vph) 252 281 792
Lane Group Flow (vph) 343 319 880
Turn Type Split
Protected Phases 2 1 1
Permitted Phases
Minimum Split (s) 29.0 28.0 280
Total Split (s) 50.0 50.0 50.0
Total Split (%) 50.0% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?
v/c Ratio 0.15 0.34 0.55
Control Delay 16.7 0.9 7.5
Queue Delay 0.0 0.3 0.1
Total Delay 16.7 1.1 7.5
Queue Length 50th (ft) 43 0 37
Queue Length 95th (ft) 67 0 45
Internal Link Dist {ft) 518 346
Turn Bay Length (ft)
Base Capacity (vph) 2269 926 1593
Starvation Cap Reductn 0 194 84
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.15 0.44 0.58

Intersection Summary.

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 40 (40%), Referenced to phase 1:NBTL, Start of Green

Natural Cycle: 60
Control Type: Pretimed

Splits and Phases:  256: Broad & Clinton

_. ol

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

298: Main & Midtown 3/30/2011
— Y ¥ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 1863 1863

Fit Permitted 1.00 1.00

Satd. Flow (perm) 1863 1863

Volume (vph) 476 0 0 29 0 0

Peak-hour factor, PHF  0.88 090 0.90 073 090 0.90

Adj. Flow (vph) 541 0 0 399 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 541 0 0 399 0 0

Confl. Peds. (#/hr) 250

Turn Type

Protected Phases 1 1

Permitted Phases

Actuated Green, G (s) 64.0 64.0

Effective Green, g (s) 67.0 67.0

Actuated g/C Ratio 0.67 0.67

Clearance Time (s) 6.0 6.0

Lane Grp Cap (vph) 1248 1248

v/s Ratio Prot c0.29 0.21

v/s Ratio Perm

v/c Ratio 0.43 0.32

Uniform Delay, d1 7.7 6.9

Progression Factor 0.16 0.11

Incremental Delay, d2 0.9 0.6

Delay (s) 21 14

Level of Service A A

Approach Delay (s) 21 1.4 0.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 1.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 33.0

Intersection Capacity Utilization 45.1% ICU Leve! of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
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Queues

298: Main & Midtown 3/30/2011
—

Lane Group EBT WBT a2

Lane Configurations

Volume (vph) 476 291

Lane Group Flow (vph) 541 399

Turn Type

Protected Phases 1 1 2

Permitted Phases

Minimum Split (s) 250 250 300

Total Split (s) 70.0 70.0 30.0

Total Split (%) 70.0% 70.0% 30%

Yellow Time (s) 3.0 3.0 3.0

All-Red Time (s) 3.0 3.0 0.0

Lead/Lag lLead lead Lag

Lead-Lag Optimize?

v/c Ratio 043 0.32

Control Delay 2.1 1.4

Queue Delay 0.3 0.2

Total Delay 24 1.7

Queue Length 50th (ft) 11 9

Queue Length 95th (ft) 33 11

Internal Link Dist (ft) 173 215

Turn Bay Length (ft)

Base Capacity (vph) 1248 1248
Starvation Cap Reductn 227 296
Spillback Cap Reductn 38 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.53 042
Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset. 0 (0%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 55

Control Type: Pretimed

Splits and Phases:  298: Main & Midtown

—
e GT —

Existing PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

2991: Main & Franklin

Lane Configurations

Ideal Flow (vphpl)

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Volume (vph) 4

Peak-hour factor, PHF 0

Ad]. Flow (vph) 4
0
0

1900

RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

Turn Type Perm
Protected Phases
Permitted Phases 1

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

c Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C.

1900
3.0
1.00
1.00
1.00
1.00
1.00
1862
1.00
1858
387
0.82
472
0
476

45.0
47.0
0.47

5.0

873

c0.26

0.55
18.9
117

2.3
24.4

27.2

i
1900

3.0
1.00
0.97
1.00
0.85
1.00
1543
1.00
1543
122
0.87
140
74
66
11

725

0.09
0.09
14.7
2.50

0.2
36.9

19.3
0.33
100.0
70.6%
15

1900 1900
3.0
1.00
1.00
1.00
1.00
1.00
1863
1.00
1863
0 338
090 0.93
0 363
0 0
0 363

876
0.19

0.41
17.4
0.59

14
11.7

11.5

v
1900

3.0
1.00
0.91
1.00
0.85
1.00
1436
1.00
1436
6
050
12

6

6

675

0.01
0.01
141
0.45
0.0
6.4

ol
1900

3.0
0.95
1.00
1.00
0.99
1.00

3507
1.00
3507
0 60
0 071
0 85
0

0

1900

09

2
87

45.0
47.0
0.47

5.0

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

ol
1900

3.0
0.95
0.99
1.00
0.98
1.00

3441
0.95
3279

1900 1900

1900

Synchro 6 Report
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Queues

2991: Main & Franklin 3/30/2011
N U |
Lane Group EBL EBT EBR WBT WBR NBT SBL SBT
Lane Configurations 4 if 4 f b %
Volume (vph) 4 387 122 338 6 60 2 104
Lane Group Flow (vph) 0 476 140 363 12 89 0 172
Turn Type Perm Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 1 1 2 2
Minimum Split (s) 30.0 300 300 300 300 300 300 300
Total Split (s) 50.0 50.0 50.0 50.0 500 500 500 500
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag lead lead Lead Lead Lead Lag Lag \Lag
Lead-Lag Optimize?
v/c Ratio 054 0.18 041 0.02 0.05 0.11
Control Delay 25.0 72 119 3.3 2038 5.6
Queue Delay 0.8 0.0 0.6 0.0 0.0 0.6
Total Delay 258 72 126 33 208 6.2
Queue Length 50th (ft) 172 17 66 0 18 7
Queue Length 95th (ft) 200 35 82 1 24 13
Internal Link Dist (ft) 215 231 494 98
Turn Bay Length (ft)
Base Capacity (vph) 874 799 876 681 1650 1554
Starvation Cap Reductn 170 0 23 0 0 1091
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 068 0.18 056 0.02 0.05 0.37

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 4 (4%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  2991: Main & Franklin
H299#2392 #29912392

{etp— .
=¥ ol - YL 02

Existing PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

300: Main & Stillson 3/30/2011
2 ro>

Lane Configurations I4 1" s s

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1800 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.89 0.90

Fipb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.90 0.91

Flt Protected 1.00 1.00 0.99 0.98

Satd. Flow (prot) 3530 3491 1476 1497

Flt Permitted 0.92 1.00 0.98 0.94

Satd. Flow (perm) 3268 3491 1459 1435

Volume (vph) 21 0 4 9 0 18

Peak-hour factor, PHF  0.90 090 090 090 090 0.90

Adj. Flow {vph) 23 0 4 10 0 20

RTOR Reduction (vph) 0 0 0 0 14 0

Lane Group Flow (vph) 0 0 0 0 16 0

Confl. Peds. (#/hr) 125

Turn Type

Protected Phases 1 1 2 2

Permitted Phases

Actuated Green, G (s) 62.0 62.0 28.0 28.0

Effective Green, g (s) 64.0 64.0 30.0 30.0

Actuated g/C Ratio 0.64 0.64 0.30 0.30

Clearance Time (s) 50 5.0 5.0 50

Lane Grp Cap (vph) 2092 2234 438

v/s Ratio Prot 0.12

v/s Ratio Perm c0.14 c0.02

v/c Ratio 0.22 0.19 0.03

Uniform Delay, d1 7.5 7.4 24.8

Progression Factor 0.01 0.14 1.00

Incremental Delay, d2 0.2 0.2 0.1

Delay (s) 0.3 1.2 24.9

Level of Service A A C

Approach Delay (s) 0.3 12 249

Approach LOS A A Cc

HCM Average Control Delay 23 HCM Level of Service A

HCM Volume to Capacity ratio 0.17

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C

Synchro 6 Report
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Queues

300: Main & Stillson 3/30/2011
e Y B
Lane Group EBL EBT WBT NBL NBT SBL SBT
Lane Configurations J4 4B i &
Volume (vph) 21 395 370 4 4 9 0
Lane Group Flow (vph) 0 462 422 0 31 0 30
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 2 2
Minimum Split (s) 270 270 270 330 330 330 330
Total Split (s) 67.0 67.0 670 330 330 330 330
Total Split (%) 67.0% 67.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 40 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lead lead Lag Lag Lag Lag
Lead-Lag Optimize?
v/c Ratio 0.22 0.19 0.07 0.07
Control Delay 0.3 1.2 13.1 14.1
Queue Delay 0.2 0.3 0.0 0.0
Total Delay 0.5 1.5 131 14.1
Queue Length 50th (ft) 0 4 4 5
Queue Length 95th (ft) 1 5 25 26
Internal Link Dist (ft) 231 188 31 96
Turn Bay Length (ft)
Base Capacity (vph) 2091 2236 454 445
Starvation Cap Reductn 885 1226 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.38 042 0.07 0.07

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset. 7 (7%), Referenced to phase 1.EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  300: Main & Stillson
.
— a1 _ B _ tT 02

Existing PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

301: Main & Chestnut 3/30/2011
ey v oAt A ML S

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

Lane Configurations LI 0 4+t N b LI 4

Ideal Flow (vphpt) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99

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

Frt 1.00 0.98 1.00 0.98 1.00 097 1.00 0.98

Fit Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3452 1770 3421 1770 3416 1770 3428

Fit Permitted 0.46 1.00 0.48 1.00 0.38 1.00 0.34 1.00

Satd. Flow (perm) 849 3452 891 3421 705 3416 625 3428

Volume (vph) 138 262 25 94 284 37 25 373 76 63 330 65

Peak-hour factor, PHF 080 082 063 084 084 071 078 076 076 088 0.75 0.81

Adj. Flow (vph) 172 320 40 112 338 52 32 491 100 72 440 80

RTOR Reduction (vph) 0 9 0 0 10 0 0 17 0 0 15 0

Lane Group Flow (vph) 172 351 0 112 380 0 32 574 0 72 505 0

Confl. Peds. (#/hr) 46 68 34 32

Turn Type pm+pt pm-+pt Perm Perm

Protected Phases 3 1 3 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G(s) 440 36.2 440 36.2 40.0 40.0 40.0 40.0

Effective Green, g (s) 490 38.7 49.0 387 42.0 420 420 420

Actuated g/C Ratio 049 0.39 0.49 0.39 042 042 042 042

Clearance Time (s) 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 511 1336 527 1324 296 1435 263 1440

v/s Ratio Prot c0.03 0.10 0.02 0.11 c0.17 0.15

v/s Ratio Perm c0.13 0.08 0.05 0.12

v/c Ratio 0.34 0.26 0.21 029 0.11 040 027 0.35

Uniform Delay, d1 146 209 14.0 211 17.6 202 19.0 197

Progression Factor 154 1.35 0.35 0.31 0.41 0.36 0.56 0.57

Incremental Delay, d2 0.1 0.5 0.1 0.5 0.7 0.8 25 0.7

Delay (s) 225 287 5.0 7.0 7.9 8.1 132 11.8

Level of Service C ] A A A A B B

Approach Delay (s) 26.7 6.6 8.1 12.0

Approach LOS C A A B

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
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Queues

301: Main & Chestnut 3/30/2011
O T 2 N B
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations LT S N AL LI L T S
Volume (vph) 138 262 94 284 25 373 63 330
Lane Group Flow (vph) 172 360 112 390 32 591 72 520
Turn Type pm-+pt pm+pt Perm Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 2 2
Detector Phases 3 1 3 1 2 2 2 2
Minimum Initial (s) 6.0 7.0 6.0 7.0 6.0 6.0 6.0 6.0
Minimum Split (s) 120 280 120 280 290 290 29.0 29.0
Total Split (s) 23.0 320 230 320 450 450 450 450
Total Split (%) 23.0% 32.0% 23.0% 32.0% 45.0% 45.0% 45.0% 45.0%
Yellow Time (s) 4.5 4.5 45 4.5 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max Max Max Max Max
v/c Ratio 036 027 022 029 011 041 027 0.36
Control Delay 21.3 284 5.1 6.9 8.2 78 138 113
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 213 288 5.1 6.9 8.2 8.0 138 113

Queue Length 50th (ft) 75 83 13 23 5 43 17 71
Queue Length 95th (ft) 86 85 21 31 10 44 27 51
Internal Link Dist (ft) 188 225 289 561
Turn Bay Length (ft) 125 125 125 125

Base Capacity (vph) 599 1343 615 1333 297 1452 263 1455
Starvation Cap Reductn 14 575 0 0 0 269 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 029 047 018 029 011 050 0.27 0.36

Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 10 (10%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  301: Main & Chestnut

Existing PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

261: East & Chestnut

Lane Configurations i

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 3.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Fipb, ped/bikes 1.00

Frt 1.00

Fit Protected 1.00

Satd. Flow (prot) 1861

Fit Permitted 1.00

Satd. Flow (perm) 1854

Volume (vph) 3 136

Peak-hour factor, PHF 075 0.74

Adj. Flow (vph) 4 184

RTOR Reduction (vph) 0 0

Lane Group Flow (vph) 0 188

Confl. Peds. (#/hr)

Turn Type Perm

Protected Phases 1
Permitted Phases 1

Actuated Green, G (s) 32.9

Effective Green, g (s) 34.9

Actuated g/C Ratio 0.35

Clearance Time (s) 5.0

Vehicle Extension (s) 2.0

647

c0.10

0.29

23.6

1.33

1.1

32.4

C

32.1

C

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C

v
1900

3.0
1.00
0.89
1.00
0.85
1.00

1406
1.00
1406
84
0.72
117
0

117
75
Perm

1
32.9
34.9
0.35
5.0
2.0

0.08
0.24
231
1.31

1.1
31.5

4 i %
1800 1900 1900 1900
3.0 3.0 3.0
1.00 1.00 1.00
1.00 0385 1.00
1.00 1.00 1.00
1.00 085 1.00
0.97 1.00 0.95
1805 1342 1770
0.72 1.00 0.39
1348 1342 721
87 22
0.78 069
112 32
0 0
0 32
Perm Perm
14
14 2
41.0 46.0 44.0
450 48.0 46.0
0.45 048 046
5.0
2.0
332
0.04
0.10
15.3
0.52
0.6
8.6
A

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

0l
1900

3.0
0.95
0.98
1.00
0.97
1.00

3342
1.00
3342
394
0.86
458

594

44.0
46.0
0.46
50
2.0
1537
c0.18

0.39
17.7
0.51
0.7
9.8
A
9.7

1900

102
0.75
136

66

'li
1900

3.0
1.00
1.00
1.00
1.00
0.95

1770
0.35
652
53
095
56

0

56

Perm

2
44.0
46.0
0.46

5.0
2.0
300

0.09
0.19
15.9
0.38
1.3
7.4
A

3/30/2011

Mo
1900

3.0
0.95
1.00
1.00
1.00
1.00

3525
1.00
3525
412
0.79
522
0
530

44.0
46.0
0.46

5.0

2.0
1622
0.15

0.33
17.2
0.40
0.5
7.4
A
7.4
A

1900

Synchro 6 Report
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Queues

261: East & Chestnut 3/30/2011
R NN
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations 4 i ¥\ i L S LI S
Volume (vph) 3 136 84 87 52 39 22 394 53 412
Lane Group Flow (vph) 0 188 117 0 176 68 32 594 56 530
Turn Type Perm Perm pm+pt Perm Perm Perm
Protected Phases 1 4 14 2 2
Permitted Phases 1 1 14 14 2 2
Detector Phases 1 1 1 4 14 14 2 2 2 2
Minimum Initial (s) 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 270 270 270 150 30.0 30.0 30.0 300
Total Split (s) 310 310 310 200 510 510 490 490 490 490
Total Split (%) 31.0% 31.0% 31.0% 20.0% 51.0% 51.0% 49.0% 49.0% 49.0% 49.0%
Yellow Time (s) 4.0 4.0 4.0 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max  Min Max Max Max Max
v/c Ratio 029 0.24 027 011 010 039 019 0.33
Control Delay 336 33.0 11.0 105 8.9 9.9 7.7 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 336 33.0 11.0 105 8.9 9.9 7.7 7.5
Queue Length 50th (ft) 116 72 37 14 7 67 9 49
Queue Length 95th (ft) 140 93 78 26 13 82 19 51
Internal Link Dist (ft) 494 594 382 289
Turn Bay Length (ft) 125 125
Base Capacity (vph) 646 490 717 644 332 1538 300 1622
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0] 0 0

Reduced v/c Ratio 029 024 025 011 010 039 019 0.33

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 8 (8%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 756

Control Type: Actuated-Coordinated

Splits and Phases:  261: East & Chestnut

I ECED

Existing PM Peak Hour Synchro 6 Report
LaBelia Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

2571: EIm & Chestnut 3/30/2011
O T B T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations ] ' 4+ M

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00

FIt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 3539 3530

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 3539 3530

Volume (vph) 150 100 0 529 580 10

Peak-hour factor, PHF  0.90 090 090 090 090 0.90

Adj. Flow (vph) 167 11 0 588 644 11

RTOR Reduction (vph) 0 84 0 0 1 0

Lane Group Flow (vph) 167 27 0 588 654 0

Turn Type Perm

Protected Phases 3 1 1

Permitted Phases 3

Actuated Green, G(s) 22.0 22.0 68.0 68.0

Effective Green, g (s) 240 240 70.0 700

Actuated g/C Ratio 024 024 0.70 0.70

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 425 380 2477 2471

v/s Ratio Prot c0.09 0.17 ¢0.19

v/s Ratio Perm 0.07

v/c Ratio 0.39 0.07 024 026

Uniform Delay, d1 31.9 294 5.4 5.5

Progression Factor 1.00 1.00 0.19 0.69

Incremental Delay, d2 2.7 0.4 0.2 0.3

Delay (s) 346 297 1.2 4.0

Level of Service C Cc A A

Approach Delay (s) 32,7 1.2 4.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 8.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 31.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
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Queues

2571: Elm & Chestnut

Volume (vph)

4N

150 100 529

Lane Group Flow (vph) 167 111 588

Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)
Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lead/Lag
Lead-Lag Optimize?
Recall Mode

v/c Ratio

Control Delay
Queue Delay
Total Delay

Perm

3 1
3

3 3 1

6.0 6.0 17.0
270 270 330
270 270 730

27.0% 27.0% 73.0%

4.0 4.0 4.0

1.0 1.0 1.0

Max Max C-Max
0.39 024 0.24
35.2 7.4 1.2

0.0 0.0 0.2
35.2 7.4 1.5

Queue Length 50th (ft) 90 0 9
Queue Length 95th (ft) 152 43 10

Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)

133 153

425 464 2477

Starvation Cap Reductn 0 0 1104
Spillback Cap Reductn 0 0 0

Storage Cap Reductn
Reduced v/c Ratio

its and Phases:

0 0 0
039 024 043

2571: ElIm & Chestnut

Existing PM Peak Hour
LaBella Associates, P.C

580
655

17.0
33.0
73.0
73.0%
4.0
1.0

C-Max
0.26
4.1
0.0

4.1

52

72
382

2472

0.26

3/30/2011

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

2572: Broad & Chestnut 3/30/2011
v e

Lane Configurations Y M 4 'l

Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 0.91 1.00 0.95 0.95 1.00

Frpb, ped/bikes 0.98 1.00 1.00 1.00 0.76

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 1.00 1.00 0.85

Fit Protected 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 4798 1770 3539 3539 1201

Fit Permitted 0.98 0.39 1.00 1.00 1.00

Satd. Flow (perm) 4798 719 3539 3539 1201

Volume (vph) 0 0 0 89 0

Peak-hour factor, PHF 090 090 090 0.74 0.75

Adj. Flow (vph) 0 0 0 120 0

RTOR Reduction (vph) 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 0

Confl. Peds. (#/hr) 64 158

Turn Type Perm Perm

Protected Phases 3 1 1

Permitted Phases 1 1

Actuated Green, G (s) 22.0 68.0 68.0 68.0 68.0

Effective Green, g (s) 24.0 70.0 70.0 70.0 70.0

Actuated g/C Ratio 0.24 0.70 0.70 0.70 0.70

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1162 503 2477 841

v/s Ratio Prot 0.18

v/s Ratio Perm 0.05 c0.22 0.10

v/c Ratio 022 0.31 0.26 0.13

Uniform Delay, d1 30.5 5.8 5.5 4.9

Progression Factor 0.85 1.82 0.31 0.15

Incremental Delay, d2 0.4 16 0.2 0.3

Delay (s) 26.3 12.0 2.0 1.0

Level of Service C B A A

Approach Delay (s) 0.0 26.3 1.8

Approach LOS A C A

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Hour Synchro 6 Report

LaBella Associates, P.C. Page 2



Queues

2572: Broad & Chestnut 3/30/2011
-« 1t 4
Lane Group WBT NBL NBT SBT SBR
Lane Configurations 4p LI B i
Volume (vph) 79 113 521 480 105
Lane Group Flow (vph) 260 157 613 640 119
Turn Type Perm Perm
Protected Phases 3 1 1
Permitted Phases 1 1
Detector Phases 3 1 1 1 1
Minimum Initial (s) 6.0 170 170 17.0 17.0
Minimum Split (s) 27.0 33.0 330 330 330
Total Split (s) 270 730 730 730 73.0
Total Split (%) 27.0% 73.0% 73.0% 73.0% 73.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Max C-Max C-Max C-Max C-Max
v/c Ratio 022 031 025 026 014
Control Delay 251 127 9.3 20 0.8
Queue Delay 0.0 0.0 0.3 0.3 0.5
Total Delay 251 127 9.6 2.3 1.3
Queue Length 50th (ft) 43 37 76 14 0
Queue Length 95th (ft) 49 100 91 23 0
Internal Link Dist (ft) 614 255 153
Turn Bay Length (it) 125
Base Capacity (vph) 1160 503 2477 2477 854
Starvation Cap Reductn 0 0 1198 1123 455
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 022 031 048 047 0.30
Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 30 (30%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases: 2572: Broad & Chestnut

#257 12572

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

253: Court & Chestnut 3/30/2011
O T 2N T N O
3.0 3.0 3.0 3.0

095 1.00 1.00 0.9

1.00 085 1.00 1.00

1.00 1.00 095 1.00

3539 1583 1770 3539

1.00 1.00 046 1.00

3539 1583 863 3539
Volume (vph) 239 230 154 0 0 0 0 381 38 0
Peak-hour factor, PHF 096 083 068 090 090 090 090 081 079 090
Adj. Flow (vph) 249 277 226 0 0 0 0 470 48 0
RTOR Reduction (vph) 0 0 160 0 0 0 0 0 17 0
Lane Group Flow (vph) 0 526 66 0 0 0 0 470 31 0
Turn Type Spit Perm Perm
Protected Phases 2 1 1
Permitted Phases 1 1
Actuated Green, G (s) 62.0 62.0 620 620
Effective Green, g (s) 65.0 650 650 650
Actuated g/C Ratio 0.65 065 065 065
Clearance Time (s) 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1003 459 2300 1029 561 2300
v/s Ratio Prot c0.15 0.13 c0.22
v/s Ratio Perm 0.14
v/c Ratio 052 0.14 0.20 0.34
Uniform Delay, d1 29.7 26.3 71 7.9
Progression Factor 0.91 068 0.99 0.59
Incremental Delay, d2 1.7 0.6 0.2 04
Delay (s) 289 184 7.2 5.0
Level of Service C B A A
Approach Delay (s) 25.7 0.0 7.4 5.0
Approach LOS C A A A
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

253: Court & Chestnut 3/30/2011
-~ t 2~ M
Lane Group EBT EBR NBT NBR SBL SBT
Lane Configurations 44 44 [ LI =
Volume (vph) 230 154 381 38 27 611
Lane Group Flow (vph) 526 226 470 48 40 783
Turn Type Perm Perm Perm
Protected Phases 2 1 1
Permitted Phases 2 1 1
Minimum Split (s) 290 290 310 310 31.0 31.0
Total Split (s) 320 320 68.0 680 68.0 680
Total Split (%) 32.0% 32.0% 68.0% 68.0% 68.0% 68.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead Lead Lead Lead
Lead-Lag Optimize?
v/c Ratio 052 036 020 005 0.07 0.34
Control Delay 29.1 4.1 7.2 3.1 4.4 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 29.1 41 7.2 3.1 4.4 5.3
Queue Length 50th (ft) 129 5 41 0 6 68
Queue Length 95th (ft) 147 5 82 12 1 70
Internal Link Dist (ft) 452 376 255
Turn Bay Length (ft) 100
Base Capacity (vph) 1003 620 2300 1046 560 2300
Starvation Cap Reductn 0 0 0 0 0 779
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 052 036 020 005 0.07 0.51

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 100

Offset. 25 (25%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 60
Control Type: Pretimed

Splits and Phases:  253: Court & Chestnut

[sta s

Existing PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 1



Level of Service Analysis
No-Build (2032) Condition
AM Peak Hour






HCM Signalized Intersection Capacity Analysis

252: Court & Clinton
A

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes

Frt

Fit Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHF  0.65
Adj. Flow (vph) 138
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)

Turn Type Spilit
Protected Phases 2
Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

Clearance Time (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

1900

90

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

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

—_

4
1200

3.0
0.95
1.00
1.00
1.00
0.98

2190
0.98
2190
184
0.95
194
0
332

723

c0.15

0.46
26.5
0.87

2.1
251

251

Year 2032 No-Build AM Peak Hour

LaBella Associates, P.C.

fp—
Yy ¥ o
1900 1900 1900 1800 1900
0 0 0 0 522
09 09 09 090 0.84
0 0 0 0 621
0 0 0 0 0
0 0 0 0 0
60 64
Spit

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

J44
1900

3.0
0.91
1.00
1.00
1.00
0.99

5019
0.99
5019
1617
0.94
1720

2341

~

"
1900

3.0
1.00
0.89
1.00
0.85
1.00
1401
1.00
1401
466
0.84
565
120
435
84

.

1900

Synchro 6 Report
Page 2

3/30/2011

190

0

<

190

0



Queues

252: Court & Clinton 3/30/2011
- t ~
Lane Group EBT NBT NBR
Lane Configurations J4 J44 rd
Volume (vph) 184 1617 466
Lane Group Flow (vph) 332 2341 555
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Minimum Split (s) 280 300 300
Total Split (s) 36.0 640 64.0
Total Split (%) 36.0% 64.0% 64.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?
v/c Ratio 046 0.76 0.57
Control Delay 25.5 6.4 1.8
Queue Delay 2.3 0.7 0.5
Total Delay 27.8 71 2.3

Queue Length 50th (ft) 79 84 4
Queue Length 95th (ft) 115 93 m8
Internal Link Dist (ft) 124 352

Turn Bay Length (ft)

Base Capacity (vph) 723 3062 974
Starvation Cap Reductn 263 361 132
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.72 0.87 066

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 3 (3%), Referenced to phase 1:NBTL, Start of Green

Natural Cycle: 60

Control Type: Pretimed

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

Splits and Phases: 252: Court & Clinton

Year 2032 No-Build AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton

AN ¢ v M

Ideal Flow (vphpl) 1800 1900
Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Volume (vph) 0
Peak-hour factor, PHF 090
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#hr)

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

Clearance Time (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s) 0.0
Approach LOS A

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Year 2032 No-Build AM Peak Hour
LaBella Associates, P.C.

1900

10.0
0.54
100.0
61.0%
15

1900 1900 1900 1900
3.0 3.0
0.91 0.91
0.98
1.00
0.97
1.00
4848 1610
1.00 0.95
4848 1610

0
090
0
0
0
2
32.0
35.0
0.35
6.0
1697 950
c0.12 c0.39
0.33 0.58
23.9 12.8
1.25 0.07
0.5 1.7
30.3 2.6
Cc A
30.3
C

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

T

1900
3.0
0.91

3389
1.00
3389

2000
0.36

0.62
13.2
0.26
0.9
4.4
A
3.8

~

1900

3/30/2011

>

1900 1900 1900

Synchro 6 Report
Page 2



Queues

256: Broad & Clinton 3/30/2011
< .t
Lane Group "WBT NBL NBT
Lane Configurations 4 5 44
Volume (vph) 392 581 1149
Lane Group Flow (vph) 568 635 1233
Turn Type Split
Protected Phases 2 1 1
Permitted Phases
Minimum Split (s) 290 28.0 280
Total Split (s) 38.0 62.0 620
Total Split (%) 38.0% 62.0% 62.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0
Lead/Lag Lag lead Lead
Lead-Lag Optimize?
v/c Ratio 0.33 062 062
Control Delay 30.5 2.4 4.5
Queue Delay 0.0 0.5 0.4
Total Delay 30.5 2.9 4.9

Queue Length 50th (ft) 110 4 39
Queue Length 95th (ft) 137 6 58
Internal Link Dist (ft) 518 346
Turn Bay Length (ft)

Base Capacity (vph) 1696 1031 2001
Starvation Cap Reductn 0 116 317
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.33 0.69 0.73

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 16 (16%), Referenced to phase 1:NBTL, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases: 256: Broad & Clinton

o1

Year 2032 No-Build AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

298: Main & Midtown 3/30/2011
- N ¥ T N /7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 1658 1658

FIt Permitted 1.00 1.00

Satd. Flow (perm) 1658 1658

Volume (vph) 432 0 0 489 0 0

Peak-hour factor, PHF  0.84 0.90 090 071 0.90 0.90

Adj. Flow (vph) 514 0 0 661 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 514 0 0 661 0 0

Confl. Peds. (#/hr) 250

Heavy Vehicles (%) 10% 10% 10% 10% 2% 2%

Bus Blockages (#/hr) 10 0 0 10 0 0

Turn Type

Protected Phases 1 1

Permitted Phases

Actuated Green, G (s) 64.0 64.0

Effective Green, g (s) 67.0 67.0

Actuated g/C Ratio 0.67 0.67

Clearance Time (s) 6.0 6.0

Lane Grp Cap (vph) 1111 1111

v/s Ratio Prot 0.31 c0.40

v/s Ratio Perm

v/c Ratio 0.46 0.59

Uniform Delay, d1 7.9 9.1

Progression Factor 0.08 0.35

Incremental Delay, d2 0.7 2.3

Delay (s) 1.3 5.4

Level of Service A A

Approach Delay (s) 1.3 5.4 0.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.6 HCM Level of Service

HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 100.0
Intersection Capacity Utilization 44.7%
Analysis Period (min) 15

Sum of lost time (s)
ICU Level of Service

¢ Critical Lane Group

Year 2032 No-Build AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

298: Main & Midtown 3/30/2011
—_

Lane Group EBT WBT 2

Lane Configurations 4 4

Volume (vph) 432 489

Lane Group Flow (vph) 514 661

Turn Type

Protected Phases 1 1 2

Permitted Phases

Minimum Split (s) 250 25.0 30.0

Total Split (s) 70.0 70.0 30.0

Total Split (%) 70.0% 70.0% 30%

Yellow Time (s) 3.0 3.0 3.0

All-Red Time (s) 3.0 3.0 0.0

Lead/Lag Lead Lead Lag

Lead-Lag Optimize?

v/c Ratio 0.46 0.59

Control Delay 1.3 5.6

Queue Delay 0.6 2.0

Total Delay 20 7.6

Queue Length 50th (ft) 1 60

Queue Length 95th (ft) mO0 62

internal Link Dist (ft) 173 215

Turn Bay Length (ft)

Base Capacity (vph) 1111 1M1

Starvation Cap Reductn 282 2

Spillback Cap Reductn 0 295

Storage Cap Reductn 0 0

Reduced v/c Ratio 0.62 0.81

Intersection Summary.

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 83 (83%), Referenced to phase 1:EBWBS, Start of Green

Natural Cycle: 60
Control Type: Pretimed

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

Splits and Phases: 298: Main & Midtown

[4—
= ol

Year 2032 No-Build AM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

2991: Main & Franklin 3/30/2011

P S T M ) 4
Lane Configurations 4 ol 4 'l 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.69 1.00 0.75 0.98 0.90
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 0.99 0.94
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1727 1016 1727 1102 3433 2988
Fit Permitted 1.00 1.00 1.00 1.00 1.00 0.95
Satd. Flow (perm) 1727 1016 1727 1102 3433 2843
Volume (vph) 0 401 12 0 67 2 2 63 28
Peak-hour factor, PHF 090 085 069 09 075 025 050 088 0.52
Adj. Flow (vph) 0 472 17 0 89 8 4 72 54
RTOR Reduction (vph) 0 0 6 0 5 0 0 37 0
Lane Group Flow (vph) 0 472 11 0 92 0 0 93 0
Confl. Peds. (#/hr) 194 167 106
Heavy Vehicles (%) 10% 10% 10% 10% 10% 2% 2%
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 1 2 2
Actuated Green, G (s) 60.0 60.0 60.0 60.0 30.0 30.0
Effective Green, g (s) 62.0 62.0 62.0 62.0 32.0 32.0
Actuated g/C Ratio 0.62 0.62 062 0.62 0.32 0.32
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 1071 630 1071 683 1099 910
v/s Ratio Prot 0.19 c0.27 0.03
v/s Ratio Perm 0.14 0.02 c0.05
v/c Ratio 0.31 0.14 044 0.02 0.08 0.10
Uniform Delay, d1 8.9 7.9 9.9 7.3 238 23.9
Progression Factor 0.55 0.80 043 0.23 0.96 0.21
Incremental Delay, d2 0.7 0.4 1.3 0.0 0.1 0.2
Delay (s) 5.6 6.7 5.6 1.7 22.9 5.2
Level of Service A A A A C A
Approach Delay (s) 59 5.5 22.9 5.2
Approach LOS A A C A

7.0

HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 100.0 Sum of lost time (s)
Intersection Capacity Utilization 47.8% ICU Level of Service

Analysis Period (min) 15
¢ Critical Lane Group

Year 2032 No-Build AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues
2991: Main & Franklin

3/30/2011

N U

Lane Group EBT EBR WBT WBR NBT SBL SBT
Lane Configurations 4 if 4 T 4+1»
Volume (vph) 296 101 401 12 67 2 63
Lane Group Flow (vph) 333 138 472 17 97 0 130
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 1 2 2
Minimum Split (s) 30.0 30.0 300 300 30.0 300 300
Total Split (s) 65.0 650 650 650 350 350 350
Total Split (%) 65.0% 65.0% 65.0% 65.0% 35.0% 35.0% 35.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 40 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?

v/c Ratio 0.31 020 044 002 0.09 0.14
Control Delay 5.7 1.8 5.7 08 212 3.3
Queue Delay 0.3 0.0 0.3 0.0 0.0 0.5
Total Delay 6.1 1.8 6.0 08 212 3.8
Queue Length 50th (ft) 23 0 48 0 18 1
Queue Length 95th (ft) 69 9 57 0 28 0
Internal Link Dist (ft) 215 231 494 98
Turn Bay Length (ft)

Base Capacity (vph) 1071 682 1071 690 1104 947
Starvation Cap Reductn 322 0 168 0 0 541
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 044 020 052 002 0.09 0.32
Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 83 (83%), Referenced to phase 1:EBWB, Start of Green

Natural Cycle: 60

Control Type: Pretimed

Splits and Phases: 2991: Main & Franklin

#299%2992 #29912992
.‘_

—

Year 2032 No-Build AM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report

Page 1



HCM Signalized Intersection Capacity Analysis

300: Main & Stillson 3/30/2011
AN
Lane Configurations 44 & s
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.99 0.95 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.90 0.89
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 3267 3233 1586 1553
Fit Permitted 0.89 1.00 0.99 0.97
Satd. Flow (perm) 2928 3233 1580 1518
Volume (vph) 27 272 0 0 2 7 26 6 0
Peak-hour factor, PHF  0.90 0.90 0.90 0.90 090 090 09 09 090
Adj. Flow (vph) 30 302 0 0 2 8 29 7 0
RTOR Reduction (vph) 0 0 0 0 0 20 0 0 20
Lane Group Flow (vph) 0 332 0 0 0 19 0 0 16
Confl. Peds. (#/hr) 150 50
Heavy Vehicles (%) 10% 10% 10% 10% 2% 2% 2% 2%
Turn Type Perm Perm
Protected Phases 1 1 2
Permitted Phases 1 2
Actuated Green, G (s) 62.0 62.0 28.0
Effective Green, g (s) 64.0 64.0 30.0
Actuated g/C Ratio 0.64 0.64 0.30
Clearance Time (s) 5.0 50 5.0
Lane Grp Cap (vph) 1874 2069 474 455
v/s Ratio Prot c0.14
v/s Ratio Perm 0.11 c0.02 0.02
v/c Ratio 0.18 0.22 0.04 0.03
Uniform Delay, d1 7.3 7.5 24.8 24.8
Progression Factor 0.32 0.46 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.2 0.1
Delay (s) 2.5 3.7 249 24.9
Level of Service A A C C
Approach Delay (s) 2.5 3.7 249 249
Approach LOS A A C C
HCM Average Control Delay 5.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.17
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Year 2032 No-Build AM Peak Hour Synchro 6 Report
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Queues

300: Main & Stillson 3/30/2011
O T N B
Lane Group EBL EBT WBT NBL NBT SBL SBT
Lane Configurations J4 b . &
Volume (vph) 27 272 392 2 7 6 0
Lane Group Flow (vph) 0 332 449 0 39 0 36
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 2 2
Minimum Split (s) 270 270 270 330 330 330 330
Total Split (s) 670 670 670 330 33.0 330 330
Total Split (%) 67.0% 67.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize?
v/c Ratio 0.18 0.22 0.08 0.08
Control Delay 2.5 3.7 12.4 11.7
Queue Delay 0.0 0.3 0.0 0.0
Total Delay 25 4.0 12.4 11.7
Queue Length 50th (ft) 10 20 4 3
Queue Length 95th (ft) 13 30 29 26
Internal Link Dist (ft) 231 188 31 96
Turn Bay Length (ft)
Base Capacity (vph) 1873 2072 495 476
Starvation Cap Reductn 0 994 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.18 0.42 0.08 0.08

Inerséction Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset. 86 (86%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases: 300: Main & Stillson

Year 2032 No-Build AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

301: Main & Chestnut 3/30/2011
Lane Configurations L T S L LI 4 L
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.98 1.00 0.99
Fit Protected 0.85 1.00 0.95 1.00 095 1.00 0.95 1.00
Satd. Flow (prot) 1641 3177 1641 3141 1770 3461 1770 3493
FIt Permitted 044 1.00 0.63 1.00 0.22 1.00 041 1.00
Satd. Flow (perm) 760 3177 1091 3141 403 3461 768 3493
Volume (vph) 16 143 313 67 39 300 34 41
Peak-hour factor, PHF 070 070 084 083 080 081 075 077

Adj. Flow (vph) 23 204 373 81 48 370 45 53

RTOR Reduction (vph) 0 0 16 0 0 9 0 0

Lane Group Flow (vph) 0 204 438 0 49 406 0 53

Confl. Peds. (#/hr) 78 60 32

Heavy Vehicles (%) 10% 10% 10% 10% 10% 10% 2% 2%

Turn Type pm+pt pm+pt Perm Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 2 2
Actuated Green, G(s) 53.0 457 53.0 457 31.0 31.0 31.0 31.0
Effective Green, g (s) 58.0 482 58.0 482 33.0 330 33.0 33.0
Actuated g/C Ratio 0.58 0.48 0.568 0.48 0.33 0.33 0.33 0.33
Clearance Time (s) 5.5 5.5 5.5 5.5 50 5.0 5.0 5.0
Vehicle Extension (s) 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 527 1531 687 133 1142 253 1153
v/s Ratio Prot 0.02 0.06 ¢0.03 0.12 c0.20
v/s Ratio Perm 0.12 0.14 0.12 0.07

v/c Ratio 025 0.12 0.30 0.29 0.37 0.36 021 0.61
Uniform Delay, d1 9.7 142 10.1 156 256 254 241 281
Progression Factor 226 197 0.39 0.31 0.48 048 042 0.45
Incremental Delay, d2 0.1 0.2 0.1 0.5 7.6 0.9 1.8 2.2
Delay (s) 221 282 4.0 5.3 19.7 131 11.9 149
Level of Service C C A A B B B B
Approach Delay (s) 25.7 49 13.8 14.7
Approach LOS C A B B
Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 No-Build AM Peak Hour Synchro 6 Report
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Queues

301: Main & Chestnut 3/30/2011
R 2 N A R
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations 5 b 5 Y LI S
Volume (vph) 100 155 143 313 39 300 41 515
Lane Group Flow (vph) 130 190 204 454 49 415 53 705
Turn Type pm+pt pm+pt Perm Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 2 2
Detector Phases 3 1 3 1 2 2 2 2
Minimum Initial (s) 6.0 7.0 6.0 7.0 6.0 6.0 6.0 6.0
Minimum Split (s) 120 280 120 280 290 290 290 290
Total Split (s) 200 440 20.0 440 360 36.0 360 36.0
Total Split (%) 20.0% 44.0% 20.0% 44.0% 36.0% 36.0% 36.0% 36.0%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead lead Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max Max Max Max Max
v/c Ratio 026 0.12 030 030 037 036 021 0.61
Control Delay 200 262 4.3 51 208 128 122 149
Queue Delay 0.1 0.0 0.1 0.2 0.0 0.0 0.0 0.0
Total Delay 20.0 262 4.4 53 208 128 122 149

Queue Length 50th (ft) 65 44 19 18 12 47 11 132
Queue Length 95th (ft) 77 61 26 28 23 55 24 130
Internal Link Dist (ft) 188 225 289 561
Turn Bay Length (ft) 125 125 125 125

Base Capacity (vph) 597 1542 754 1531 133 1152 254 1159
Starvation Cap Reductn 43 0 73 465 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 023 012 030 043 037 036 021 0.61

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 90 (90%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  301: Main & Chestnut

Year 2032 No-Build AM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

261: East & Chestnut 3/30/2011
e R 2R »o» 4
Lane Configurations ) ' ) i L 5 LI 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.90 1.00 0.87 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 085 1.00 0.97 1.00 1.00
Flt Protected 099 1.00 097 1.00 095 1.00 0.95 1.00
Satd. Flow (prot) 1853 1427 1810 1380 1770 3357 1770 3535
Flt Permitted 0.97 1.00 0.77 1.00 022 1.00 045 1.00
Satd. Flow (perm) 1798 1427 1438 1380 407 3357 845 3535
Volume (vph) 3 87 66 118 76 58 44 271 63 68 707
Peak-hour factor, PHF 025 081 078 077 068 062 061 089 070 059 0.9
Adj. Flow (vph) 12 107 85 163 112 94 72 304 90 115 777

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 119 85 0 265 94 72 394 0 115 781

Confl. Peds. (#/hr) 87 52

Turn Type Perm Perm Perm Perm
Protected Phases 1 14 2 2
Permitted Phases 1 14 2 2
Actuated Green, G (s) 372 372 480 53.0 37.0 37.0 37.0 370
Effective Green, g (s) 39.2 392 520 55.0 39.0 39.0 39.0 39.0
Actuated g/C Ratio 039 0.39 052 055 039 039 0.39 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 50
Vehicle Extension (s) 2.0 20 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 705 559 795 759 159 1309 330 1379
v/s Ratio Prot c0.04 0.12 c0.22
v/s Ratio Perm 0.07 0.06 c0.13 0.14

v/c Ratio 0.17 0.15 0.33 0.35 0.57
Uniform Delay, d1 19.8 19.7 13.9 215 239
Progression Factor 168 168 0.85 040 0.39
Incremental Delay, d2 0.5 0.6 0.1 25 1.5
Delay (s) 33.8 336 12.0 11.2 10.8
Level of Service C C B B B
Approach Delay (s) 33.7 11.2 10.9
Approach LOS C B B
HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 No-Build AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2



Queues
261:; East & Chestnut 3/30/2011

= S 2

Volume (vph) 3 87 66 118 76 58 44 271 68 707
Lane Group Flow (vph) 0 119 85 0 265 94 72 394 115 781
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 1 4 14 2 2
Permitted Phases 1 1 14 14 2 2
Detector Phases 1 1 1 14 2 2 2 2
Minimum Initial (s) 7.0 7.0 7.0 6.0 6.0 6.0 6.0
Minimum Split (s) 27.0 270 27.0 30.0 30.0 300 300
Total Split (s) 320 320 320 580 420 420 420 420
Total Split (%) 32.0% 32.0% 32.0% 58.0% 42.0% 42.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize?

Recall Mode C-Max C-Max C-Max Max Max Max Max
v/c Ratio 0.17 0.15 0.33 012 045 030 035 0.57
Control Delay 356 358 11.2 97 286 166 116 109
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 356 358 11.2 97 286 166 116 111
Queue Length 50th (ft) 68 49 74 24 25 72 22 80
Queue Length 95th (ft) 113 84 83 31 38 90 25 97
Internal Link Dist (ft) 494 594 382 289
Turn Bay Length (ft) 125 125

Base Capacity (vph) 703 559 880 759 159 1310 330 1378
Starvation Cap Reductn 0 0 0 0 0 0 0 118
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.15 0.30 012 045 030 035 062

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 2 (2%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

and Phases: 261: East & Chestnut

Year 2032 No-Build AM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

2571: Elm & Chestnut

Ideal Flow (vphpl) 1900
Total Lost time (s) 3.0
Lane Util. Factor 1.00
Frt 1.00
Flt Protected 0.95
Satd. Flow (prot) 1770
Flt Permitted 0.95
Satd. Flow (perm) 1770
Volume (vph)

Peak-hour factor, PHF

Adj. Flow (vph)

RTOR Reduction (vph)

Lane Group Flow (vph)

Turn Type

Protected Phases 3
Permitted Phases

Actuated Green, G (s) 22.0
Effective Green, g (8) 24.0

Actuated g/C Ratio 0.24
Clearance Time (s) 5.0
Vehicle Extension (s) 2.0

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

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

1900
3.0
1.00
0.85
1.00
1583
1.00
1583

Perm

22.0
240
0.24
5.0
2.0

380

0.07
0.07
29.4
1.00

0.4
29.7

Year 2032 No-Build AM Peak Hour

LaBella Associates, P.C.

1900

0
090
0
0

9.2
0.39
100.0
35.7%
15

1900
3.0
0.95
1.00
1.00
3539
1.00
35639
509
0.90
566
0

12

2477
c0.16

+4
1900 1900

3.0
0.95
1.00
1.00
3532
1.00
3532
739 10
0.90 0.90
821 11

831 0

1943
c0.24

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

3/30/2011
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Queues

2571: Elm & Chestnut 3/30/2011
2N b

Lane Group EBL EBR NBT SBT 22

Lane Configurations b f M 4

Volume (vph) 150 100 509 739

Lane Group Flow (vph) 167 111 566 832

Turn Type Perm

Protected Phases 3 12 1 2

Permitted Phases 3

Detector Phases 3 3 12 1

Minimum Initial (s) 6.0 6.0 17.0 4.0

Minimum Split (s) 27.0 27.0 33.0 14.0

Total Split (s) 270 270 730 580 15.0

Total Split (%) 27.0% 27.0% 73.0% 58.0% 15%

Yellow Time (s) 4.0 4.0 4.0 40

All-Red Time (s) 1.0 1.0 1.0 1.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode Max Max C-Max Max

v/c Ratio 0.39 024 023 043

Control Delay 35.2 7.4 2.8 5.8

Queue Delay 0.0 0.0 0.3 0.1

Total Delay 35.2 7.4 3.1 5.9

Queue Length 50th (ft) 90 0 22 50
Queue Length 95th (ft) 152 43 37 61
Internal Link Dist (ft) 133 163 382
Turn Bay Length (ft)

Base Capacity (vph) 425 464 2477 1944
Starvation Cap Reductn 0 0 1240 160
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 039 024 046 047

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 27 (27%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

Splits and Phases: 2571 EIm & Chestnut

#257#2572 H25712572 H25712572
’ /‘ — .
¥ o

el i

Year 2032 No-Build AM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
2572: Broad & Chestnut

A >Ny v

Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt

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

Peak-hour factor, PHF

Adj. Flow (vph)

RTOR Reduction (vph)
Lane Group Flow (vph)

Confl. Peds. (#/hr)
Turn Type

Protected Phases
Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)

Actuated g/C Ratio
Clearance Time (s)

Vehicle Extension (s)
Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Year 2032 No-Build AM Peak Hour
LaBella Associates, P C.

OO OO Oo

RN
5007 1770
0.99 0.34
5007 640

2

050

4

0

0

20
pm-+pt
3 2
12
22.0 63.0
24.0 67.0
0.24 0.67
5.0 5.0
2.0 20
1202 564
0.03
0.04 0.12
0.16 0.21
30.0 9.9
1.1 0.37
0.3 0.8
33.6 4.5
C A

33.6
C

HCM Level of Service

Sum of lost time (s)

ICU Level of Service

3539
1.00
3539

12

68.0
70.0
0.70

2477
c0.13

0.18
52
0.23
0.2
1.3
A
2.0

3/30/2011
VA <
3.0 3.0
0.95 1.00
1.00 0.96
1.00 1.00
1.00 0.85
1.00 1.00
3539 1513
1.00 1.00
3539 1513
Perm
1
1
53.0 53.0
55.0 550
0.55 0.55
5.0 5.0
2.0 2.0
1946 832
c0.19
0.17
0.34 0.17
125 11.2
0.20 0.01
0.4 0.4
3.0 0.5
A A
2.3
A
A
6.0
B

Synchro 6 Report
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Queues

2572: Broad & Chestnut 3/30/2011
Volume (vph) 133 106 399 530 212
Lane Group Flow (vph) 192 120 448 662 262
Turn Type Perm
Protected Phases 3 12 1
Permitted Phases 12 1
Detector Phases 3 2 12 1 1
Minimum Initial (s) 6.0 4.0 17.0 17.0
Minimum Split (s) 27.0 14.0 33.0 33.0
Total Split (s) 27.0 150 730 58.0 580
Total Split (%) 27.0% 15.0% 73.0% 58.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?

Recall Mode Max Max C-Max C-Max
v/c Ratio 016 021 0.18 0.34 0.28
Control Delay 33.3 3.0 1.3 3.0 0.7
Queue Delay 0.0 0.0 0.0 0.2 0.4
Total Delay 33.3 3.0 1.3 3.2 1.0
Queue Length 50th (ft) 41 4 7 18 0
Queue Length 95th (ft) 68 13 15 27 0
Internal Link Dist (ft) 614 255 153

Turn Bay Length (ft) 125

Base Capacity (vph) 1203 564 2477 1946 950
Starvation Cap Reductn 0 0 0 585 307
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 021 0.18 049 0.41

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 27 (27%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

and Phases: 2572: Broad & Chestnut

Year 2032 No-Build AM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

253: Court & Chestnut 3/30/2011
2N N

Lane Configurations 44 i 44 i LI

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 095 1.00 095 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.94 1.00 096 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 085 1.00 1.00

Fit Protected 0.98 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3465 1489 3539 1518 1770 3539

Fit Permitted 0.98 1.00 1.00 1.00 0.50 1.00

Satd. Flow (perm) 3485 1489 3539 1518 935 3539

Volume (vph) 80 0 0 0 0 330 72 29 529 0

Peak-hour factor, PHF 063 090 09 090 08 08 080 0865 097 o087

Adj. Flow (vph) 127 0 0 0 0 37 90 45 545 0

RTOR Reduction (vph) 74 0 0 0 0 0 43 0 0 0

Lane Group Flow (vph) 53 0 0 0 0 371 47 45 545 0

Confl. Peds. (#/hr) 34 24 12

Turn Type Perm Perm

Protected Phases 1 1

Permitted Phases 1 1

Actuated Green, G (s) 490 490 49.0 490

Effective Green, g (s) 52.0 520 520 520

Actuated g/C Ratio 0.52 052 052 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0

Lane Grp Cap (vph) 1455 625 1840 789

v/s Ratio Prot c0.13 0.10

v/s Ratio Perm 0.09 0.06

v/c Ratio 0.32 0.09 0.20 0.06

Uniform Delay, d1 194 174 129 119

Progression Factor 116  1.49 0.87 1.26

Incremental Delay, d2 0.5 0.2 0.2 0.1

Delay (s) 23.0 262 1156 151

Level of Service Cc C B B

Approach Delay (s) 23.7 0.0 12.2

Approach LOS Cc A B

HCM Average Control Delay 16.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 60

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 No-Build AM Peak Hour Synchro 6 Report
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Queues

253: Court & Chestnut 3/30/2011
-~ P 2 >
Lane Group EBT EBR NBT NBR SBL S8BT
Lane Configurations 44 f i L
Volume (vph) 233 80 330 72 29 529
Lane Group Flow (vph) 463 127 371 80 45 545
Turn Type Perm Perm Perm
Protected Phases 2 1 1
Permitted Phases 2 1 1
Minimum Split (s) 290 290 310 310 310 31.0
Total Split (s) 450 450 550 550 550 550
Total Split (%) 45.0% 45.0% 55.0% 55.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead Lead Lead Lead
Lead-Lag Optimize?
v/c Ratio 032 0.18 0.20 0.11 0.09 0.30
Control Delay 23.2 56 116 37 13.8 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 23.2 56 11.6 3.7 13.8 141

Queue Length 50th (ft) 108 7 72 5 11 71
Queue Length 95th (ft) 143 13 108 33 19 96
Internal Link Dist (ft) 452 376 255
Turn Bay Length (ft) 100

Base Capacity (vph) 1455 699 1840 833 486 1840
Starvation Cap Reductn 0 0 0 0 0 529
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 032 018 020 0.11 0.09 042
Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 20 (20%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases: 253: Court & Chestnut

Year 2032 No-Build AM Peak Hour Synchro 6 Report
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No-Build (2032) Condition
PM Peak Hour






HCM Signalized Intersection Capacity Analysis

252: Court & Clinton 3/30/2011
ey v A b M4

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

Lane Configurations J4 44 i

Ideal Flow (vphpl) 1900 1200 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0

Lane Util. Factor 0.95 091 1.00

Frt 1.00 1.00 0.85

FIt Protected 0.99 1.00 1.00

Satd. Flow (prot) 2212 5061 1583

Flt Permitted 0.99 1.00 1.00

Satd. Flow (perm) 2212 5061 1583

Volume (vph) 121 382 0 0 0 0 78 1109 222 0 0 0

Peak-hour factor, PHF  0.78 0.67 090 090 090 090 060 092 065 090 0.90 0.90

Adj. Flow (vph) 165 570 0 0 0 0 130 1205 342 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 131 0 0 0

Lane Group Flow (vph) 0 725 0 0 0 0 0 1335 211 0 0 0

Turn Type Split Split Perm

Protected Phases 2 2 1 1

Permitted Phases 1

Actuated Green, G (s) 47.0 43.0 43.0

Effective Green, g (s) 49.0 450 450

Actuated g/C Ratio 0.49 0.45 045

Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 1084 2277 712

v/s Ratio Prot c0.33 c0.26

v/s Ratio Perm 0.22

v/c Ratio 0.67 0.59 0.30

Uniform Delay, d1 19.3 205 174

Progression Factor 0.92 0.556 0.06

Incremental Delay, d2 3.3 1.0 1.0

Delay (s) 21.0 12.3 21

Level of Service C B A

Approach Delay (s) 21.0 0.0 10.2 0.0

Approach LOS C A B A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 No-Build PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

252: Court & Clinton 3/30/2011
- t ~
Lane Group: EBT NBT NBR
Lane Configurations J4 4+ ul
Volume (vph) 382 1109 222
Lane Group Flow (vph) 725 1335 342
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Minimum Split (s) 28.0 30.0 300
Total Split (s) 52.0 48.0 48.0
Total Split (%) 52.0% 48.0% 48.0%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?
v/c Ratio 067 059 041
Control Delay 215 124 1.7
Queue Delay 9.8 0.1 0.1
Total Delay 31.3 125 1.9

Queue Length 50th (ft) 170 112 0
Queue Length 95th (ft) 161 156 0
Internal Link Dist (ft) 124 352

Turn Bay Length (ft)

Base Capacity (vph) 1083 2277 844
Starvation Cap Reductn 328 190 84
Spillback Cap Reductn o 55 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 096 064 045

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 30 (30%), Referenced to phase 1:NBTL, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  252: Court & Clinton

Year 2032 No-Build PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes

Frt
Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)

Volume (vph)

1900

1900

0
Peak-hour factor, PHF 0
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)

Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS A

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Year 2032 No-Build PM Peak Hour
LaBella Associates, P.C.

1900

8.8
0.40
100.0
51.2%
15

190

09

0

0
0
0
0
0

-+

A

ol
1900

3.0
0.91
0.97
1.00
0.97
1.00
4772
1.00
4772
282 67
0.93 0.83
303 81
17 0
367 0
96

1900

44.0
47.0
0.47
6.0
2243
c0.08

0.16
15.2
1.21

0.2
18.5

18.5

\
N 44
1900 1900
3.0 3.0
0.91 0.91
1.00 1.00
1.00 1.00
1.00 1.00
095 1.00
1610 3390
095 1.00
1610 3390
315 898
0.88 0.90
368 998
190 0
168 998

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

1900

1900

3/30/2011

1900 1900

Synchro 6 Report

Page 2



Queues
256: Broad & Clinton

3/30/2011

- s 1
Lane Group WBT NBL NBT
Lane Configurations 41 % 44
Volume (vph) 282 315 898
Lane Group Flow (vph) 384 358 998
Turn Type Split
Protected Phases 2 1 1
Permitted Phases
Minimum Split (s) 200 28.0 280
Total Split (s) 50.0 50.0 50.0
Total Split (%) 50.0% 50.0% 50.0%
Yellow Time (s) 40 40 4.0
All-Red Time (s) 2.0 2.0 2.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?
v/c Ratio 0.17 0.38 063
Control Delay 17.0 0.9 8.2
Queue Delay 0.0 04 0.1
Total Delay 17.0 1.3 8.3
Queue Length 50th (ft) 51 0 43
Queue Length 95th (ft) 76 0 51
Internal Link Dist (ft) 518 346
Turn Bay Length (ft)
Base Capacity (vph) 2259 946 1593
Starvation Cap Reductn 0 216 82
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.17 049 0.66

Intersection Summary.

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 40 (40%), Referenced to phase 1:NBTL, Start of Green

Natural Cycle: 60
Control Type: Pretimed

Splits and Phases.  256: Broad & Clinton

Year 2032 No-Build PM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

298: Main & Midtown 3/30/2011
- N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 1.00 1.00

FIt Protected 1.00 1.00

Satd. Flow (prot) 1863 1863

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1863 1863

Volume (vph) 559 0 0 310 0 0

Peak-hour factor, PHF  0.88 0.90 090 0.73 0.90 0.90

Adj. Flow (vph) 635 0 0 425 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 635 0 0 425 0 0

Confl. Peds. (#/hr) 250

Turn Type

Protected Phases 1 1

Permitted Phases

Actuated Green, G (s) 64.0 64.0

Effective Green, g (s) 67.0 67.0

Actuated g/C Ratio 0.67 0.67

Clearance Time (s) 6.0 6.0

Lane Grp Cap (vph) 1248 1248

v/s Ratio Prot c0.34 0.23

v/s Ratio Perm

v/c Ratio 0.51 0.34

Uniform Delay, d1 8.3 7.1

Progression Factor 0.15 0.08

Incremental Delay, d2 1.0 0.7

Delay (s) 2.2 1.3

Level of Service A A

Approach Delay (s) 2.2 1.3 0.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 1.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 33.0

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 No-Build PM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

298 Main & Midtown 3/30/2011
y

Lane Group EBT WBT @2

Lane Configurations 4 4

Volume (vph) 569 310

Lane Group Flow (vph) 635 425

Turn Type

Protected Phases 1 1 2

Permitted Phases

Minimum Split (s) 250 25.0 300

Total Split (s) 70.0 70.0 30.0

Total Split (%) 70.0% 70.0% 30%

Yellow Time (s) 3.0 3.0 3.0

All-Red Time (s) 3.0 3.0 0.0

Lead/Lag Lead Llead Lag

Lead-Lag Optimize?

v/c Ratio 0.51 0.34

Control Delay 2.3 1.3

Queue Delay 04 02

Total Delay 2.7 1.4

Queue Length 50th (ft) 12 7

Queue Length 95th (ft) 38 9

Internal Link Dist (ft) 173 215

Turn Bay Length (ft)

Base Capacity (vph) 1248 1248

Starvation Cap Reductn 227 237

Spillback Cap Reductn 47 0

Storage Cap Reductn 0 0

Reduced v/c Ratio 0.62 0.42

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 1:EBWB, Start of Green

Natural Cycle: 60
Control Type: Pretimed

Splits and Phases: 298: Main & Midtown

—
31

Year 2032 No-Build PM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

2991: Main & Franklin

Lane Configurations
tideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

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

RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Turn Type

Protected Phases
Permitted Phases 1
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)
Approach LOS

1900

Perm

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

1900

3.0
1.00
1.00
1.00
1.00
1.00

1862

1.00

1858

45.0
47.0
0.47

5.0

873

c0.29

0.61
19.7
1.19

2.8
26.2

30.2

Year 2032 No-Build PM Peak Hour

LaBella Associates, P.C.

v
1900

3.0
1.00
0.97
1.00
0.85
1.00
1543
1.00
1543
137
0.87
157
83
74
11
Perm

45.0
47.0
0.47

5.0

0.10
0.10
14.8
2.95

0.3
43.8

20.9
0.37
100.0
73.0%
15

e

1900

[N el elole]

Sum of lost time (s)
ICU Level of Service

— *\ q\
1900 1900 1900
3.0 3.0
1.00 1.00
1.00 091
1.00 1.00
1.00 0.85
1.00 1.00
1863 1436
1.00 1.00
1863 1436
7 0
50 090
14 0
7 0
7 0
Perm
1
450 450
47.0 470
0.47 0.47
50 5.0
876 675
0.22
0.01
0.47 0.01
18.0 14.1
0.58 0.46
1.8 0.0
12.2 6.5
B A
12.0
B

HCM Level of Service

s
1900

3.0
0.95
1.00
1.00
0.99
1.00

3510
1.00
3510
67
071
94

96

45.0
47.0
0.47

5.0

0.06
14.4
1.48

0.1
21.5

21.5

3/30/2011

A
1900

3.0
0.95
0.99
1.00
0.98
1.00

3440
0.95
3279

1900 1900 1900

OO hON

Perm

45.0
47.0
0.47

5.0

1541

c0.06
0.12
14.9
0.46
0.2
7.0

7.0

Synchro 6 Report
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Queues

2991: Main & Franklin 3/30/2011
R
Lane Group EBL EBT EBR WBT WBR NBT SBL SBT
Lane Configurations 4 i 4 f b b
Volume (vph) 4 433 137 383 7 67 2 116
Lane Group Flow (vph) 0 532 157 412 14 98 0 192
Turn Type Perm Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 1 1 2 2
Minimum Split (s) 30.0 300 300 300 300 300 300 300
Total Split (s) 50.0 50.0 50.0 500 50.0 500 50.0 50.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?
v/c Ratio 061 019 047 0.02 0.06 0.12
Control Delay 26.9 80 124 3.1 208 6.2
Queue Delay 0.7 04 06 0.0 0.0 0.7
Total Delay 27.6 85 13.1 31 208 6.9
Queue Length 50th (ft) 191 21 75 0 20 11
Queue Length 95th (ft) 237 49 91 1 26 15
Internal Link Dist (ft) 215 231 494 98
Turn Bay Length (ft)
Base Capacity (vph) 874 808 876 682 1652 1554
Starvation Cap Reductn 115 346 189 0 0 1077
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 070 034 060 002 0.06 0.40

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 4 (4%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  2991: Main & Franklin
#299112392 #23542992

¢:a2

Year 2032 No-Build PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

300: Main & Stillson

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Volume (vph) 24
Peak-hour factor, PHF 0 90
Adj. Flow (vph) 27
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)

1900

Turn Type Perm
Protected Phases
Permitted Phases 1

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

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

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

44

1900
3.0
0.95
1.00
1.00
1.00
1.00
3530
0.92
3240
442
0.90
491
0
518

62.0
64.0
0.64
5.0
2074

c0.16

0.25
7.7
0.01
0.2
0.3

0.3

Year 2032 No-Build PM Peak Hour

LaBella Associates, P.C.

1900 1900 1900
3.0
0.95
0.99
1.00
1.00
1.00
3493
1.00

3493

1900 1900

oo WL,

2236
0.14

0.21
7.5
0.14
0.2
1.2
A
1.2
A

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

e
1900
3.0
1.00
0.89
1.00
0.91
0.99
1498
0.98
1473
5
0.90
6

19
20

28.0
30.0
0.30
5.0
442

c0.03
0.05
24.8
1.00
0.2
250

250

1900

24
0.90
27

125

6.0

1900

Perm

3/30/2011

s
1900

3.0
1.00
0.90
1.00
0.91
0.98
1505
0.93
1431

28.0
30.0
0.30

5.0

429

0.02
0.04
248
1.00

0.2
250

25.0

1900

20
0.90
22

125

Synchro 6 Report
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Queues

300: Main & Stillson 3/30/2011
S N N
Lane Group EBL EBT WBT NBL NBT SBL SBT
Lane Configurations 4% 4 & &
Volume (vph) 24 442 418 5 5 11 0
Lane Group Flow (vph) 0 518 476 0 39 0 34
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 2 2
Minimum Split (s) 270 270 270 330 330 330 330
Total Split (s) 67.0 67.0 67.0 330 33.0 330 330
Total Split (%) 67.0% 67.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize?
v/¢ Ratio 025 0.21 0.08 0.08
Control Delay 0.3 1.2 13.3 14.2
Queue Delay 0.2 0.3 0.0 0.0
Total Delay 0.5 1.5 13.3 14.2
Queue Length 50th (ft) 0 4 5 5
Queue Length 95th (ft) 1 6 30 28
Internal Link Dist (ft) 231 188 31 96
Turn Bay Length (ft)
Base Capacity (vph) 2075 2237 461 445
Starvation Cap Reductn 867 1153 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 043 0.44 0.08 0.08

Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 7 (7%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  300: Main & Stillson

Year 2032 No-Build PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

301: Main & Chestnut 3/30/2011
Ay v ANt 2 MY

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

Lane Configurations N 4B 5 4B LI S LI ) S

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99

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

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 095 1.00 0.95 1.00

Satd. Flow (prot) 1770 3453 1770 3421 1770 3416 1770 3428

Fit Permitted 042 1.00 044 1.00 0.34 1.00 0.30 1.00

Satd. Flow (perm) 779 3453 828 3421 634 3416 551 3428

Volume (vph) 155 293 28 105 318 41 28 418 85 71 370 73

Peak-hour factor, PHF 080 0.82 063 084 084 071 078 076 076 088 075 0.81

Adj. Flow (vph) 194 357 44 125 379 58 36 550 112 81 493 90

RTOR Reduction (vph) 0 8 0 0 11 0 0 17 0 0 15 0

Lane Group Flow (vph) 194 393 0 125 426 0 36 645 0 81 568 0

Confl. Peds. (#/hr) 46 68 34 32

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 3 1 3 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G(s) 440 354 440 354 40.0 40.0 40.0 400

Effective Green, g (s) 490 37.9 49.0 379 420 420 42.0 420

Actuated g/C Ratio 049 0.38 049 0.38 042 042 042 042

Clearance Time (s) 55 5.5 5.5 55 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 492 1309 510 1297 266 1435 231 1440

v/s Ratio Prot c0.04 0.12 0.03 0.13 c0.19 0.17

v/s Ratio Perm c0.15 0.09 0.06 0.15

v/c Ratio 0.39 0.30 0.25 0.33 0.14 045 0.35 0.39

Uniform Delay, d1 148 21.8 142 220 17.8 207 19.7 20.2

Progression Factor 140 1.22 041 0.36 0.41 0.36 0.61 0.59

Incremental Delay, d2 0.2 0.6 0.1 0.7 1.0 1.0 41 0.8

Delay (s) 209 2741 5.9 8.7 8.3 8.4 16.0 127

Level of Service C C A A A A B B

Approach Delay (s) 251 8.1 8.4 13.1

Approach LOS C A A B

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 No-Build PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2



Queues

301: Main & Chestnut 3/30/2011
A — - .
Volume (vph) 155 293 105 318 28 418 71 370
Lane Group Flow (vph) 194 401 125 437 36 662 81 583
pm+pt pm+pt Perm Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 2 2
Detector Phases 3 1 3 1 2 2 2 2
Minimum Initial (s) 6.0 7.0 6.0 7.0 6.0 6.0 6.0 6.0
Minimum Split (s) 120 280 120 280 29.0 290 29.0 290
Total Split (s) 23.0 320 230 320 450 450 450 450
Total Split (%) 23.0% 32.0% 23.0% 32.0% 45.0% 45.0% 45.0% 45.0%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.0 40 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead lead Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max Max Max Max Max
v/c Ratio 042 030 026 033 014 046 035 040
Control Delay 201 271 6.0 8.6 8.6 82 169 123
Queue Delay 0.0 0.5 0.0 0.4 0.0 0.2 0.0 0.0
Total Delay 201 276 6.0 9.0 8.6 84 16.9 123
Queue Length 50th (ft) 77 84 16 31 6 50 24 102
Queue Length 95th (ft) 87 87 26 48 11 50 45 57
Internal Link Dist (ft) 188 225 289 561
Turn Bay Length (ft) 125 125 125
Base Capacity (vph) 575 1319 266 1452 231 1455
Starvation Cap Reductn 6 533 0 224 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.51 0.14 054 035 040

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 10 (10%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

and Phases: 301: Main & Chestnut

Year 2032 No-Build PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

261: East & Chestnut 3/30/2011
RN
Lane Configurations H if ) i LI 3 L 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.89 1.00 085 1.00 098 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0385 1.00 097 1.00 1.00
Flt Protected 1.00 1.00 0.97 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1861 1406 1806 1342 1770 3343 1770 3523
Fit Permitted 1.00 1.00 0.67 1.00 0.35 1.00 0.31 1.00
Satd. Flow (perm) 1855 1406 1253 1342 652 3343 581 3523
Volume (vph) 3 152 94 97 58 44 114 59 461 6
Peak-hour factor, PHF 075 074 072 078 0.81 057 075 095 079 063
Adj. Flow (vph) 4 205 131 124 72 77 152 62 584 10
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 209 131 0 196 77 0 62 594 0
Confl. Peds. (#/hr) 75 105 66
Turn Type Perm Perm pm+pt Perm Perm Perm
Protected Phases 1 4 14 2 2
Permitted Phases 1 1 14 14 2 2
Actuated Green, G (s) 324 324 410 46.0 440 440 440 440
Effective Green, g (s) 344 344 450 480 46.0 46.0 46.0 46.0
Actuated g/C Ratio 0.34 0.34 045 048 046 046 046 046
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
15638 267 1621
c0.20 0.17
0.11
0.43 023 0.37
18.2 16.3 175
0.50 0.37 0.40
0.9 1.9 0.6
9.9 8.0 7.6
A A A
9.8 7.6
A A
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 90
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Year 2032 No-Build PM Peak Hour Synchro 6 Report
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Queues

261: East & Chestnut 3/30/2011
AN ¢ N »
Volume (vph) 3 152 94 97 58 44 25 441 59 481
Lane Group Flow (vph) 0 209 131 0 196 77 36 665 62 594
Turn Type Perm Perm pm+pt Perm
Protected Phases 1 4 2 2
Permitted Phases 1 1 14 2
Detector Phases 1 1 1 4 2 2 2
Minimum Initial (s) 7.0 7.0 7.0 6.0 6.0 6.0 6.0
Minimum Split (s) 27.0 270 270 150 30.0 300 300
Total Split (s) 31.0 310 310 200 510 510 490 490 490 490
Total Split (%) 31.0% 31.0% 31.0% 20.0% 51.0% 51.0% 49.0% 49.0% 49.0% 49.0%
Yellow Time (s) 4.0 4.0 4.0 3.5 4.0 40 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.0
Lead/Lag Lead Lead Lead lag LlLag Lag Lag
Lead-Lag Optimize?
C-Max C-Max C-Max  Min Max Max Max Max
0.33 0.27 032 012 012 043 023 0.37
33.7 330 115 10.6 9.0 10.0 8.4 7.6
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
337 330 115 106 9.0 10.0 8.4 7.8
Queue Length 50th (ft) 132 81 42 16 7 73 10 54
Queue Length 95th (ft) 150 100 86 28 14 86 21 57
Internal Link Dist (ft) 494 594 382 289
Turn Bay Length (ft) 125 125
Base Capacity (vph) 637 483 681 644 300 1538 267 1620
Starvation Cap Reductn 0 0 0 0 0 0 0 338
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.27 029 012 012 043 023 046

Intersection Summary:

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 8 (8%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

ts and Phases: 261: East & Chestnut

Year 2032 No-Build PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

2571: Elm & Chestnut

Lane Configurations b i
Ideal Flow (vphpl) 1900 1900
Satd. Flow (perm) 1770 1583
150 100
Peak-hour factor, PHF  0.90 0.90
167 111
RTOR Reduction (vph) 0 84
Lane Group Flow (vph) 167 27
Turn Type Perm
Protected Phases 3
Permitted Phases 3

Actuated Green, G(s) 22.0 22.0
Effective Green, g (s) 240 240

Actuated g/C Ratio 024 0.

24

Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 20 2.0

Lane Grp Cap (vph) 425 380

v/s Ratio Prot c0.09

v/s Ratio Perm 0.07
v/c Ratio 0.39 0.07
Uniform Delay, d1 319 294
Progression Factor 1.00 1.00
Incremental Delay, d2 2.7 04
Delay (s) 346 297
Level of Service C C
Approach Delay (s) 32.7

Approach LOS ]

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Year 2032 No-Build PM Peak Hour
LaBella Associates, P.C.

1800

0
090
0
0
0

7.7
0.32
100.0
33.3%
15

4
1900

3.0
0.95
1.00
1.00

3539
1.00
3539
593
0.90
659
0
659

2477
0.19

0.27
5.5
0.18
0.3
1.3

A
1.3
A

4
1900 1900

3.0
0.95
1.00
1.00
3531
1.00
3531
650 10
0.90 0.90
722 11
1 0
732 0

2472
c0.21

0.30
57
0.68
0.3
4.1
A
4.1
A

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

3/30/2011

Synchro 6 Report
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Queues

2571: EIm & Chestnut 3/30/2011
S R
Lane Group EBL EBR NBT S8BT
Lane Configurations b T 4 4+
Volume (vph) 150 100 593 650
Lane Group Flow (vph) 167 111 659 733
Turn Type Perm
Protected Phases 3 1 1
Permitted Phases 3
Detector Phases 3 3 1 1
Minimum Initial (s) 6.0 6.0 170 17.0
Minimum Split (s) 27.0 270 33.0 330
Total Split (s) 270 270 73.0 730
Total Split (%) 27.0% 27.0% 73.0% 73.0%
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Max Max C-Max C-Max
v/c Ratio 0.39 024 027 030
Control Delay 35.2 7.4 1.3 4.1
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 35.2 7.4 1.5 4.1

Queue Length 50th (ft) 90 0 10 60
Queue Length 95th (ft) 152 43 11 80
Internal Link Dist (ft) 133 153 382
Turn Bay Length (ft)

Base Capacity (vph) 425 464 2477 2474
Starvation Cap Reductn 0 0 989 0
Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0] 0] 0 0
Reduced v/c Ratio 0.39 024 044 0.30
Intersection Summary '

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 30 (30%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases: 2571: Elm & Chestnut
#257H2572 #25742572

Year 2032 No-Build PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

2572: Broad & Chestnut 3/30/2011
ey At S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations J44 LI +4 if
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.91 1.00 0.95 0.95 1.00
Frpb, ped/bikes 0.98 1.00 1.00 1.00 0.76
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4801 1770 3539 3539 1201
Flt Permitted 0.98 0.35 1.00 1.00 1.00
Satd. Flow (perm) 4801 656 3539 3539 1201
Volume (vph) 0 0 0 100 89 9 127 584 0 0 538 118
Peak-hour factor, PHF  0.90 090 090 074 066 040 072 085 075 090 075 0.88
Adj. Flow (vph) 0 0 0 135 135 22 176 687 0 0 717 134
RTOR Reduction (vph) 0 0 0 0 9 0 0 0 0 0 0 12
Lane Group Flow (vph) 0 0 0 0 283 0 176 687 0 0 717 122
Confl. Peds. (#/hr) 64 210 158 211
Turn Type Perm Perm Perm
Protected Phases 3 1 1
Permitted Phases 3 1 1
Actuated Green, G (s) 22.0 68.0 68.0 68.0 68.0
Effective Green, g (s) 24.0 70.0 70.0 70.0 70.0
Actuated g/C Ratio 0.24 0.70 0.70 0.70 070
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1162 459 2477 2477 841
v/s Ratio Prot 0.19 0.20
v/s Ratio Perm 0.06 c0.27 0.11
v/c Ratio 0.25 0.38 0.28 029 0.15
Uniform Delay, d1 30.7 6.2 5.6 56 5.0
Progression Factor 0.87 1.85 1.62 029 0.14
Incremental Delay, d2 0.5 2.3 0.3 0.3 0.4
Delay (s) 27.2 13.7 9.3 1.9 1.1
Level of Service C B A A A
Approach Delay (s) 0.0 27.2 10.2 1.8
Approach LOS A C B A
Intersection Summary.
HCM Average Control Delay 9.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Year 2032 No-Build PM Peak Hour Synchro 6 Report

LaBella Associates, P.C. Page 2



Queues

2572: Broad & Chestnut 3/30/2011
-« t 4
Lane Group WBT NBL NBT SBT SBR
Lane Configurations a4 ¥ M MM '
Volume (vph) 89 127 584 538 118
Lane Group Flow (vph) 292 176 687 717 134
Turn Type Perm Perm
Protected Phases 3 1 1
Permitted Phases 1 1
Detector Phases 3 1 1 1 1
Minimum Initial (s) 60 170 17.0 17.0 17.0
Minimum Split (s) 27.0 33.0 33.0 330 330
Total Split (s) 27.0 73.0 730 730 730
Total Split (%) 27.0% 73.0% 73.0% 73.0% 73.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Max C-Max C-Max C-Max C-Max
v/c Ratio 025 038 028 029 0.16
Control Delay 262 146 9.4 1.9 0.9
Queue Delay 0.0 0.0 0.3 0.3 0.5
Total Delay 262 146 9.8 2.2 1.4

Queue Length 50th (ft) 49 83 86 15 0
Queue Length 95th (ft) 54 117 101 24 0
Internal Link Dist (ft) 614 255 153

Turn Bay Length (ft) 125

Base Capacity (vph) 1161 459 2477 2477 852
Starvation Cap Reductn 0 0 1130 1007 433
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn o 0 0 0 0
Reduced v/c Ratio 025 038 051 049 032
Intersection Summary :
Cycle Length: 100

Actuated Cycle Length: 100

Offset: 30 (30%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases: 2572: Broad & Chestnut

#2574H2572 #25742572
o+

Year 2032 No-Build PM Peak Hour Synchro 6 Report
L aBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

253: Court & Chestnut

Lane Configurations

Ideal Flow (vphpl) 1900 1900
Total Lost time (s) 3.0
Lane Util. Factor 0.95
Frt 1.00
Flt Protected 0.98
Satd. Flow (prot) 3457
Flt Permitted 0.98
Satd. Flow (perm) 3457
Volume (vph) 268

Peak-hour factor, PHF  0.96

Adj. Flow (vph) 279

RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type Split
Protected Phases 2
Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

Clearance Time (s)

Lane Grp Cap (vph) 1003
v/s Ratio Prot c0.17
v/s Ratio Perm

v/c Ratio 0.59
Uniform Delay, d1 304
Progression Factor 0.87
Incremental Delay, d2 2.1
Delay (s) 28.6
Level of Service C
Approach Delay (s) 25.6
Approach LOS C

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

Year 2032 No-Build PM Peak Hour
LaBella Associates, P.C.

1900
3.0
1.00
0.85
1.00
1583
1.00
1583

459

0.16
0.27
27.3
0.65
1.2
18.9
B

131
0.45
100.0
64.2%
15

1900

1900 1900 1900

0 0 0

090 090 090

0 0 0

0 0 0
0.0
A

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

4
1900

3.0
0.95
1.00
1.00

3539
1.00
3539
427
0.81
527
0
527

r
1900

3.0
1.00
0.85
1.00
1683
1.00
1683
43
0.79
54
19
35
Perm

3/30/2011
N M

1900 1900 1900
3.0 3.0
1.00 0.95
1.00 1.00
0.95 1.00
1770 3539
043 1.00
806 3539

30 684 0

068 078 090

44 877 0

0 0 0

44 877 0

Perm

Synchro 6 Report
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Queues

253: Court & Chestnut 3/30/2011
- N t 2~ >
Lane Group EBT EBR NBT NBR SBL SBT
Lane Configurations I4 o 'l L
Volume (vph) 258 173 427 43 30 684
Lane Group Flow (vph) 590 254 527 54 44 877
Turn Type Perm Perm Perm
Protected Phases 2 1 1
Permitted Phases 2 1 1
Minimum Split (s) 290 290 310 310 310 31.0
Total Split (s) 320 320 680 680 68.0 68.0
Total Split (%) 32.0% 32.0% 68.0% 68.0% 68.0% 68.0%
Yellow Time (s) 4.0 4.0 40 40 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead Lead Lead Lead
Lead-Lag Optimize?
v/c Ratio 059 043 023 0.05 0.08 0.38
Control Delay 289 7.5 7.5 2.8 4.5 52
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 28.9 7.5 7.5 2.8 4.5 55

Queue Length 50th (ft) 141 18 48 0 7 77
Queue Length 95th (ft) 158 20 93 12 12 78
Internal Link Dist (ft) 452 376 255
Turn Bay Length (ft) 100

Base Capacity (vph) 1003 591 2300 1048 525 2300
Starvation Cap Reductn 0 0 0 0 0 682
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 059 043 023 005 0.08 054

Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 25 (25%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases: 253: Court & Chestnut

g

688

Year 2032 No-Build PM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

252: Court & Clinton 6/8/2011
N T Y I

i 5

Lane Configurations 44 444 if

Ideal-Flow-(vphpl) 1900 1200 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0

Lane Util. Factor 0.95 0.91.+ 1.00

Frpb, ped/bikes 1.00 1.00 0.89

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.97 099 1.00

Satd. Flow (prot) 2178 5025 1401

Fit Permitted 0.97 0.99 1.00

Satd. Flow (perm) 2178 5025 1401

Volume (vph) 195 257 .0 0 0O - 0 522 1848 531 0 0 0

Peak-hour factor, PHF 065 095 090 090 090 090 084 094 084 090 0.90 0.90

Adj. Flow (vph). 300 271 0 0 0 0 621 196 . 632 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 88 0 0 0

Lane Group: Flow:(vph) 0571 0 0 0 0 0 2587 544 0 0 0

Confl. Peds. (#/hr) 60 64 84 15

Turn Type = Split Split  Perm

Protected Phases 2 2 1 1

Permitted Phases . 1

Actuated Green, G (s) 31.0 59.0 59.0

Effective Green, g (s) 33.0 610 610

Actuated g/C Ratio 0.33 0.61 0.61

Clearance Time (s) 50 . 50 5.0

Lane Grp Cap (vph) 719 3065 855

v/s Ratio Prot c0.26 . c051

v/s Ratio Perm

vicRatio 0.79 084

Uniform Delay, d1 30.4 15.7 .

Progression Factor 093 - . 040 04

Incremental Delay, d2 8.8 1.8

Delay (s) . 37.0 . - 81

Level of Service D A

Approach Delay (s) - 37.0 0.0 7.3 00"

Approach LOS D A A A

S

HCM Average Control Delay

HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection. Capacnty Utilization

15

11.8 HCM Level of Service
- 0.83 .
100.0 Sum of Iost time (s)
78.6% ICU Level of Service

Year 2032 Future AM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
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Queues
252: Court & Clinton 6/8/2011

Lane Configurations 44 444 '
Volume (vph) : 257 1848 531
Lane Group Flow (vph) 571 2587 632
Turn Type . Perm
Protected Phases 2 1
Permitted Phases - o 1
Minimum Spllt (s) 280 30.0 30.0
Total Split (s) 360 640 64.0
Total Split (%) 36.0% 64.0% 64.0%
Yellow Time (s) 40 40 40
All-Red Time (s) 1.0 1.0 1.0
Lead/llag ~ lag Lead Lead
Lead-Lag Optlmlze’?

vicRato 0.80 084 0.67
Control Delay 37.9 8.2 3.7
Queue Delay 688 11 06
Total Delay 106.7 9.4 4.3

Queue Length 50th (ft) 157~ 97 23~
Queue Length 95th (ft) #241 138 31
Internal Link Dist (ft) 124 352
Turn Bay Length (ft)

Base Capac;ty (vph) . 718 3065 942 .
Starvation Cap Reductn 218 253 90
Spillback Cap Reductn. .~ 0 0 0
Storage Cap Reductn 0 0 0
Reduced vic Ratio w14 0920074

ngth: 100
Actuated Cycle Length 100
23 (28%), Referenced to phase 1:NBTL, Start of Green
Natural Cycle: 70
Control Type: Pretimed
# 95th percentile volume exceeds capacity, queue may be Ionger
* Queue shown is maximum after two cycles.

Splits and Phases:  252: Court & Clinton

'A‘EIZ

Year 2032 Future AM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton

6/8/2011

F >y 7

-—

AR

t~ >

<

Lane Configurations 4 N 44 if

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 - 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 0.95 091 091  1.00

Frpb, ped/bikes 0.98 100 1.00 0.76

Flpb; ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.85

Fit Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3354 1610 3389 1204

Elt Permitted 1:00 - 095 1.00  1.00

Satd. Flow (perm) 3354 1610 3389 1204

Volume (vph) .0 0 - 0 0 470 103 581 1182 47 0... .0 0
Peak-hour factor, PHF  0.90 090 090 090 086 066 090 094 090 090 090 0.90
Adj..Flow (vph) 0 0 0 0 547 156 646 1257 52 0 -0 0
RTOR Reduction (vph) 0 0 0 0 0 0 57 0 21 0 0 0
Lane Group Flow (vph) 0 0 0 0 703 0 580 1266 - 31 0 0 0
Confl. Peds. (#/hr) 94 55 94 52
Turn Type custom " Perm

Protected Phases 2 1 1

Permitted Phases 2 e 1 1

Actuated Green, G (s) 32.0 56.0 56.0 56.0

Effective Green; g (s) 35.0 590 590 590

Actuated g/C Ratio 0.35 0.59 059 0.59

Clearance Time (s) 6.0 o800 60 0 60

Lane Grp Cap (vph) 1174 950 2000 710

v/s-Ratio Prot c0.21 c0.40. 037 .

v/s Ratio Perm 0.04

vic Ratio - 0.60 061 063 004

Uniform Delay, d1 26.7 131 134 8.6

Progression Factor 0.80: 024 038 002

Incremental Delay, d2 21 1.5 0.8 0.1

Delay (s) : 234 47 60 02

Level of Service C A A A

Approach Delay (s) 0.0 234" - 54 0.0
Approach LOS A C A A

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization -
Analysis Period (min)

c Critical Lane Group

10.2

064

100.0

616%
15

HCM Level of Service

" Sum of lost time (s)
- IctUlevelof Service

Year 2032 Future AM Peak Hour
LaBella Associates, P.C.
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Queues
256: Broad & Clinton 6/8/2011

Lane Configurations 41 N J4 '
Volume (vph) 470-- ..581--1182 47
Lane Group Flow (vph) 703 637 1266 52
Turn Type .-custom Perm
Protected Phases 2 1 1

Permitted Phases 2 1.1 1
Minimum Split (s) 29.0 28.0 28.0 280
Total Split (s) 38.0 620 620 620
Total Split (%) 38.0% 62.0% 62.0% 62.0%
Yellow Time (s) ' 4.0 4.0 4.0 4.0
All Red T|me (s) 2.0 2.0 2.0 2.0

Lag Lead Lead Lead

Lead- Lag Obtlmlze7

v/c Ratio - 0.60 063 063 0.07
Control Delay 23.7 4.1 6.1 0.1
Queue Delay 0.3 1.1 0.8 0.0
Total Delay 24.0 52 6.9 0.1
Queue Length 50th (ft) - 163 29 63 0
Queue Length 95th (ft) 227 m38 72 mO0
Internal Link Dist (ft) 104 346

Turn Bay Length (ft)
Base Capacuty {vph) 1174 1007 2001 732

Starvation Cap Reductn 0 167 410 0
Splllback Cap Reductn 102 4 0 0
Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.66 - .0.76....0.80 0.07

Naturai Cycle 60
Control Type: Pretimed
m  Volume for 95th percentile queue is metered by upstream S|gnal

Splits and Phases: 256: Broad & Clinton

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
298: Main & Cortland  (Frwe Aoad B) 6/8/2011

—- N ¢ T N 7

ment
Lane Configurations 4 'l 4 L
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0
Lane Util. Factor 1.000 100 . 1.00 -1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.92
Fipb, ped/bikes 1.00.+:1.00 - 1.00 1.00
Frt 1.00 0.85 1.00 0.93
Flt Protected 1.00-+1.00 - 1,00 097
Satd. Flow (prot) 1658 1468 1657 1567
Flt Permitted 1.00 100 099 097
Satd. Flow (perm) 1658 1468 1646 1567
Volume (vph) 372 12 8 416 12 11
Peak-hour factor, PHF  0.84 0.80 0.80 0.71 0.80 0.80
Adj. Flow (vph) 443 15 10 586 15 14
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph} - 443 15 0 596 29 0
Confl. Peds. (#/hr) 100
Heavy Vehicles (%) 10%  10%  10% - 10% 2% 2%
Bus Blockages (#/hr) 10 0 0 10 0 0
Turn Type Perm Perm
Protected Phases 1 1 8
Permitted Phases : 1.1 »
Actuated Green, G (s) 65.0 650 65.0 25.0
Effective Green; g (s) 67.0. 67.0. 67.0 270
Actuated g/C Ratio 0.67 0.67 0.67 0.27
Clearance Time (s) 50 5.0 50 50
Lane Grp Cap (vph) 1111 984 1103 423
v/s Ratio Prot 0.27 ~ o - 00.02
v/s Ratio Perm 0.01 ¢0.36
v/c Ratio : 040 002 . 054 007
Uniform Delay, d1 7.4 55 85 271
Progression Factor 0.00 = 0.00 030 1.00
Incremental Delay, d2 0.5 0.0 1.8 0.3
Delay (s) ' 05 0.0 i 44 0275
Level of Service A A A C
Approach Delay (s) 0.5. 44 275
Approach LOS A A C
HCM Average Control Delay 3.3 HCM Level of Service A
HCM Volume to Capacity ratio 040 . L T .
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization. .~ = 516%  ICU Level of Service : A
Analysis Period (min) 15

¢ - Critical Lane Group

Year 2032 Future AM Peak Hour Synchro 6 Report
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Queues
298: Main & Cortland (Fure Sa/'8B) 6/8/2011

— Ny ¢ N

Lane Configurations 4 if ) b
Volume (vph) 372 12 8 416 12
Lane Group Flow (vph) 443 15 0 59 29
Turn Type Perm Perm
Protected Phases 1 1 8
Permitted Phases o 11 .
Minimum Split (s) 250 250 250 250 300
Total Split (s) ~ 700 '70.0 70.0 700 300 -
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0%
Yellow Time (s) 30 30 30 30 30
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Leadllag | Chian |
Lead-Lag Optimize?

v/c Ratio : 0.40 0.02- 054 007
Control Delay 0.5 0.0 45 279
Queue Delay 08 00 19 00
Total Delay 1.3 0.0 6.4 279
Queue Length 50th (ft) O 0 43 14
Queue Length 95th (ft) mO0 mO 45 32
Internal Link Dist (ft) 173 215 84
Turn Bay Length {ft)

Base Capacity (vph) 1111. 984 1103 - 423
Starvation Cap Reductn 377 0 17 0
Spillback Cap Reductn 00 iod0 O
Storage Cap Reductn 0 0 0 0

Reduced v/ic Ratio -~ 0.60  0.02 078 007

Cycle Length: 100
Actuated Cycle Length: 100
Offset: 3 (3%), Referenced to phase 1:EBWB, Start of Green:
Natural Cycle: 60
Control Type: Pretimed

m  Volume for 95th percentlle queue is metered by upstream sngnal

Splits and Phases:  298: Main & Cortland

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. ' Page 1




HCM Signalized Intersection Capacity Analysis
2991: Main & Franklin 6/3/2011

A a0y ¢ AN A2 Y

ane Configurations 4 i
Ideal Flow (vphpl) -~ 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor ~+1.00 1.00 1.00 :1.00 0.95 : 0.95
Frpb, ped/bikes 1.00 0.69 1.00 0.75 0.98 0.90
Flpb; ped/bikes - ’ 1.00 1 1.00 1:00 -+:1.00 100 - 1.00
Frt 1.00 0.85 1.00 0.85 0.99 0.94
Flt Protected : 1.00 1.00 1.00 - 1.00 1.00 ©1.00
Satd. Flow (prot) 1727 1016 1727 1102 3433 2088
Fit Permitted ; 1.00 100 1.00 . 1.00 1.00 _ 0.95
Satd. Flow (perm) 1727 1016 1727 1102 3433 2843
Volume (vph) 00302 4106 0409 12 0. 67 2 2. .63 28
Peak-hour factor, PHF 090 0.89 0.73 090 085 069 090 075 025 050 088 0.52
Adj. Flow.{vph) 0 339 145 . 0 -~ 481 17 0 89 -8 4 72 .54
RTOR Reduction (vph) 0 0 55 0 0 6 0 5 0 0 37 0
Lane Group Flow (vph) 0 339 90 0 481 11 0 92 0 0 93 ... 0
Confl. Peds. (#/hr) 249 194 167 106
Heavy Vehicles (%) 10% 5 10% = 10% - 10%  10% 10% 2% 2% 2% 2% 2%. 2%
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 1 2 2
Actuated Green, G (s) 60.0. - 60.0 60:0 " 60.0 30.0 ©30.0
Effective Green, g (s) 62.0 62.0 62.0 620 32.0 32.0
Actuated g/C Ratio 0.62 = 0.62 0.62 0.62 0.32 1032
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 1071--:::630 1071683 1099 910
v/s Ratio Prot 0.20 c0.28 0.03
v/s Ratio Perm . v 0.14 0.02 ~ ' c0.05
v/c Ratio 0.32 0.14 0.45 0.02 0.08 0.10
Uniform Delay, d1 cn90 7.9 10.0 * 73 238 239
Progression Factor 0.53 0.36 0.39 017 1.00 0.21
Incremental Delay, d2 0.7 04 1.3 0.0 0 0.2
Delay (s) 55 3.3 53. 13 24.0 5.2
Level of Service A A A A c : A
Approach Delay (s) 4.8 5.2 24.0 52
Approach'LOS A A & ‘ A

HCM Average Control Delay .65 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 1000 Sum of lost time (s) 60

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) - S 15 ; : L

¢ Critical Lane Group

Year 2032 Future AM Peak Hour ' Synchro 6 Report

LaBella Associates, P.C. Page 2




Queues
2991: Main & Franklin 6/3/2011

I N

3 3 M

Lane Configurations s
Volume (vph) ~ 302 106 409 12 67 2 63
Lane Group Flow (vph) 339 145 481 17 97 0 130
TurnType - Perm Perm: Perm
Protected Phases 1 1 2 2
Permitted Phases 1 : 1 2 2
Minimum Split (s) 30.0 300 300 30.0 300 300 300
Total Split (s) 65.0 650 650 650 350 350 350
Total Split (%) 65.0% 65.0% 65.0% 65.0% 35.0% 35.0% 35.0%
Yellow Time (s) 40 40 40 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
leadllag =~ = lead lead Llead Lead Lag -Lag Lag
Lead-Lag Optimize?

vicRatio 032 0:21:::045 .0.02 . 0.09 0414
Control Defay 5.6 1.2 54 07 222 3.3
Queue Delay = 04 00 02 00 00 0.5
Total Delay 6.0 1.2 57 07 222 3.8
Queue Length 50th (ft) 32 0 46 0 718 1
Queue Length 95th (ft) 51 0 54 0 30 0
Internal Link Dist (ft) 215 231 494 98
Turn Bay Length (ft)

Base Capacity (vph) 1071 685 . 1071 690 1104 947
Starvation Cap Reductn 347 0 157 0 0 541
Spillback CapReductn = 0 0 = 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vicRatio. 047 021 053 002 009 032

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 3 (3%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases: 2991: Main & Franklin
H209H 2932

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis

300: Main & Stillson

6/3/2011

Ay ¥

e

Lane Configurations 4 1=

Ideal Flow (vphp!) 1900 1900 1900 --1900 - 1900 1900. 1900 19000 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95 0.94

Flpb, ped/bikes © 100 1.00 1,00 1.00

Frt 1.00 1.00 0.90 0.89

Fit Protected 1.00. 1.00 1.00 -0:99

Satd. Flow (prot) 3267 3233 1586 1553

Fit Permitted. . 0.89 1.00 0.99 0.97

Satd. Flow (perm) 2929 3233 1580 1518
Volume (vph) - 97 078 0 0 400 12 2 7 26 6 - 0 26
Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 09 090 0.90
Adi. Flow (vph) 30 309 0 0 444 13 278 29 70000029
RTOR Reduction (vph) 0 0 0 0 2 0 0 20 0 0 20 0
Lane Group Flow (vph) 0 339 0 0 455 0 0 19 0 0 16 0
Confl. Peds. (#/hr) 150 150 50 50
Heavy Vehicles (%) 10% 10% 10% - 10%  10% - 10% 2% 2% 2% 2% 2% 2%
Turn Type Perm Perm Perm

Protected Phases 1 1 2 2
Permitted Phases 1 2 2
Actuated-Green; G (s) 62.0 62.0 28.0 280
Effective Green, g (s) 64.0 64.0 30.0 30.0
Actuated g/C Ratio 0.64 0.64 0.30 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane'Grp.Cap (vph) 1875 2069 474 455

v/s Ratio Prot c0.14

v/s Ratio Perm 042 o c0.02 0.02

v/c Ratio 0.18 0.22 0.04 0.03
Uniform Delay, d1 7.3 7.5 24.8 . 248
Progression Factor 0.31 0.49 1.00 1.00
Incremental Delay, d2 0.2 0.2 02 0.1

Delay (s) 25 3.9 24.9 24.9

Level of Service A A C - C
Approach Delay (s) 2.5 3.9 24.9 249
Approach LOS A A C C

HCM Average Control Delay
HCM Volume to Capacity ratio

5.2
0.18

1000

Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min) .
¢ Critical Lane Group

56.9%

15

HCM Level of Service

. Sum of lost time (s)
ICU Level of Service

Year 2032 Future AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2




Queues
300: Main & Stillson 6/3/2011

S N B R

Lane Configurations d4 b & &
Volume (vph) - 27....2718... 400 - 2 76 0
Lane Group Flow (vph) 0 339 457 0 39 0 36
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 o 2 2
Minimum Split (s) 27.0 270 270 330 33.0 330 330
Total Split(s) - 67.0 670 67.0 330 330 330 330
Total Split (%) 67.0% 67.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 40 40 40 40 40 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
leadlag =~ lead Lead Llead Lag Lag Lag = Lag
Lead-Lag Optimize?

vic Ratio 0.18 0.22 0.08 . 0.08
Control Delay 2.5 3.9 12.4 11.7
Queue Delay 0.0 0:3 0.0 0.0
Total Delay 25 42 124 11.7
Queue Length 50th (ft) 10 22 4 3
Queue Length 95th (ft) 13 32 29 26
Internal Link Dist (ft) 231 188 31 96
Turn Bay Length (ft)

Base Capacity (vph) i 1876 2072 - 495 . 476
Starvation Cap Reductn 0 972 0 0
Spilback CapReductn =~~~ 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 018 042 0.08 0:08

Cycle Length: 100

Actuated Cycle Length: 100
Offset: 6 (6%), Referenced to phase 1. EBWRB, Start of Green
Natural Cycle: 60
Control Type: Pretimed

Splits and Phases:  300: Main & Stillson

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis

301: Main & Chestnut 6/3/2011

4

S T T U

Configurations ¥ ¥ ¥ M 5 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 - 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 - 0.95 1.00 - 0.95 1.0070.95 1.00 . 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00
Fipb, ped/bikes 1.00: ~f-,1_.00 1,00 1.00 1.00 ::1.00 1:00 - 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.99
FIt Protected 0.95 1.00 0.95 1.00 0.95  1.00 0.95 1.00
Satd. Flow (prot) 1641 3180 1641 3144 1770 3410 1770 3495
Elt Permitted 0.43 . 1.00 0.63. 1.00 0.19 ..1.00 0.36..:1.00
Satd. Flow (perm) 746 3180 1081 3144 358 3410 662 3495
Volume (vph) 100 161 16 174 = 321 67 39 326 66 41 549 50
Peak-hour factor, PHF  0.77 093 070 070 084 083 080 081 075 077 079 094 -
Adj.-Flow (vph) 130 . 173 23 249 382 81 49 - 402 -88 53 695 53
RTOR Reduction (vph) 0 9 0 0 16 0 0 19 0 0 -5 0
L. ane Group Flow (vph) 130 = 187/ =0 249 447 0 49 - 471 0 53 743 0
Confl. Peds. (#/hr) 78 60 32 : 10
Heavy Vehicles (%) 10% 10%  10% 10%  10% 10% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm-+pt Perm Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 2 2
Actuated Green, G (s)53.0- 449 53.0 449 31.0:::31.0 31.00° 31.0
Effective Green, g (s) 58.0 474 58.0 474 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.58 047 0.58. 047 033 033 0.33 - 0:33
Clearance Time (s) 55 55 55 55 5.0 5.0 5.0 5.0
Vehicle Extension {s) 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 528 1507 686 1490 118 1125 218 1153
vis-Ratio Prot 0.03 " 0.06 c0.04 015 0.14 : “c0:21
v/s Ratio Perm 012 c0.17 0.14 0.08
vic.Ratio ‘ 0.25 012 0:36::-0:30 0.42 042 0.24  0.64
Uniform Delay, d1 9.7 147 104 16.1 26.0 26.0 244 285
Progression Factor 247 1.87 043 0.35 0.37.7:0.45 045 049
Incremental Delay, d2 0.1 0.2 0.1 05 10.1 1.1 25 2.7
Delay (s) 21.3 276 4.6 6.2 196 129 13.5+ "16.6
Level of Service C C A A B B B B
Approach Delay (s) 251 5.6 13.5 16:4
Approach LOS C A B B

HCM Average Controt Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 047 : e .
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization - = 64.6% ICU Level of Service =+ C
Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report
Page 2

Year 2032 Future AM Peak Hour
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Queues
301: Main & Chestnut 6/3/2011

Lane Configurations N 4B L I S L LT o
Volume (vph) 100 161 174 321 39 326 41 549
Lane Group Flow (vph) 130 196 249 463 49 490 53 748
Turn Type. pm#pt - pm#pt . Perm Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 10 S A 2 2
Detector Phases 3 1 3 1 2 2 2 2
Minimum Initial.(s) 60 7.0 6.0 7.0 6.0. 6.0 6.0 6.0
Minimum Split (s) 120 28.0 120 280 29.0 290 290 290
Total Split (s) 200 440 200 440 360 360 360 360
Total Split (%) 20.0% 44.0% 20.0% 44.0% 36.0% 36.0% 36.0% 36.0%
Yellow Time (s) - 45 45 45 45 40 40 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/lag - - lead  lead Lag Lag Lag Lag
Lead-Lag Optimize?

Recall Mode None C-Max None C-Max Max Max Max Max
v/c Ratio 0.25 013 037 031 042 043 024 065
Control Delay 193 258 51 60 206 123 140 166
Queue Delay 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0
Total Delay .~ 193 258 52 62 206 123 140 166

Queue Length 50th (fy 61 41 27 24 10 42 13 155
Queuelength95th(ft) 81 66 34 34 19 50 26 148

Internal Link Dist (ft) 188 225 289 561
Turn Bay Length (ft) - 125, . - 125 125 125

Base Capacity (vph) 592 1517 750 1507 118 1144 219 1158
Starvation Cap Reductn 37 0 49 460 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 .0 0 0 0 ..0 0 0
Reduced v/c Ratio 023 013 036 044 042 043 024 0.65

i
Cycle Length: 100

Actuated Cycle Length: 100 v :

Offset: 10 (10%), Referenced to phase1 EBWB, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  301: Main & Chestnut

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
261: East & Chestnut .6/3/2011

N N . R

ane Configurations if & 'l LI S L T S
Ideal Flow (vphpl) - 1900 1900 1900 - 1900 1900 1900 1900 1900. 1900 1900 - 1900 -1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor : 1.00. 1.00 - =100:-:1.00  1.00 . 0.95 1.00- 0.95
Frpb, ped/bikes 1.00 0.90 1.00 087 1.00 0.98 1.00 1.00
Flpb, ped/bikes © 1,00 1 .00 ~+1.00 1.00 100 1.00 1.00 - 1.00
Frt 1.00 0.85 1.00 085 1.00 0.96 1.00 1.00
Fit Protected 1.00 1.00 0.97 1.00 095 1.00 0.95 1.00
Satd. Flow (prot) 1854 1427 1803 1380 1770 3311 1770 3535
Fit-Permitted 0.96. - 1.00 0.70.1.00 0.19.  1.00 0.37-:.1.00
Satd. Flow (perm) 1791 1427 1303 1380 345 3311 683 3535
Volume (vph) 3 92 66 169 - 76+ .58 .44 329 - 104 68 772 1
Peak-hour factor, PHF  0.25 0.81 078 0.77 068 062 061 089 070 059 091 025
Adj: Flow (vph) 12 114 .85 219 112 94 72370149 115848 4
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 126 85 0 33 94 72~ 519 0 115852 0
Confl. Peds. (#/hr) 65 87 52 52
Turn Type Perm Perm:-pm-+pt Perm: Perm Perm
Protected Phases 1 4 14 2 2
Permitted Phases 1 1 14 14 2 2
Actuated Green, G (s) 352 362 480 530 370 370 37.0 370
Effective Green, g(s) 372 372 520550 39.0: 39.0 39.0 . 39.0
Actuated g/C Ratio 0.37 0.37 0.52 055 0.39 039 0.39 0.39
Clearance Time(s) 5.0 5.0 " . ©:5.0 1 5.0: 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1666 531 752 759 135 1291 266 1379
v/s Ratio Prot c0.07 0.16 c0.24
v/s'Ratio:Perm 0.07 0.06 c0.16 0.07 =021 . 017 »
v/c Ratio 0.19 0.16 044 012 053 040 0.43 0.62
Uniform Delay, d1 212 210 149 109,235 221 224245
Progression Factor 1.63 1.63 089 085 192 1.9 042 041
incremental Delay, d2 0.6 0.6 01 0.0 141 09 4:3 1:8
Delay (s) 35.2 34.9 13.5 92 591 431 136 118
Level of Service D Cc B A E D B B
Approach Delay (s) 35.1 12.6 451 121

Approach LOS D B D B

HCM Average Control Delay . 23.3 HCM Level of Service G
HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 100.0 = Sumoflosttime(s) - 9.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) e 15 ‘ L s

¢ Critical Lane Group

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2




Queues
261: East & Chestnut 6/3/2011

O TR 2N N B

Lane Configurations. g if ) if LT LI o

Volume:{vph). 3 92 66 169 76 58 44 329 68 772
Lane Group Flow (vph) 0 126 85 0 33 94 72 519 115 852
Turn Type Perm . Perm pm-+pt Perm  Perm Perm
Protected Phases 1 4 14 2 2
Permitted Phases 1 : 1. 14 Gt 4 2 2 :
Detector Phases 1 1 1 4 14 14 2 2 2 2
Minimum-Initial-(s) 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0
Minimum Spilit (s) 27.0 270 27.0 150 30.0 300 300 300
Total Split (s) 320 320 320 260 580 580 420 420 420 420
Total Split (%) 32.0% 32.0% 32.0% 26.0% 58.0% 58.0% 42.0% 42.0% 42.0% 42.0%
Yellow Time (s) 40 40 40 35 40 40 40 40
All-Red Time (s) 1.0 1.0 1.0 15 1.0 1.0 1.0 1.0
Lead/Lag Lead ‘Lead Lead = lag Lag Lag Lag
Lead-Lag Optimize?

Recall Mode C-Max - C-Max C-Max . Min ' Max- Max . Max Max
v/c Ratio 0.19 0.16 045 012 053 040 043 0.62
Control Delay 37.6 376 12:8 9.7 650 436 141120
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay . 376 376 12.8 9.7 65.0 436141 122
Queue Length 50th (ft) 72 49 97 24 0 175 24 92
Queue:Length 95th (ft) cmEAT 83 = i 102 31 63225 26 . 111
Internal Link Dist (ft) 494 594 382 289
Turn Bay Length (ft) . 125 125

Base Capacity (vph) 665 531 818 759 135 1291 267 1378
Starvation Cap Reductn : 0 0 0 0 0 0 0 114
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.16 0.40 012 053 040 043 0.67

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 22 (22%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

Splits and Phases:  261: East & Chestnut

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
2571 Elm & Chestnut 6/3/2011

O T N I 4

Lane Configurations LI * T N

Ideal Flow (vphpl) 1900 1900 1900 1900 _19’00 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00° 0.95 0.95

Frt 0.93 100 1.00 1.00

Elt Protected 0:98 " 0.95  1.00 1.00

Satd. Flow (prot) 1644 1770 3539 3525

Fit Permitted 0.98 0.29 100 1.00

Satd. Flow (perm) 1644 544 3539 3525

Volume (vph) 35 37 16 574 830 23

Peak-hour factor, PHF 090 090 0.90 090 0.90 0.90

Adj. Flow (vph) , 39 4 18638 922 . 26 -

RTOR Reduction (vph) 37 0 0 0 1 0

Lane Group Flow (vph) 43 0: 18 638 947. . .0

Heavy Vehicles (%) 5% 5% 2% 2% 2% 2%

Turn Type Perm ' 5

Protected Phases 3 1 1

Permitted Phases 1

Actuated Green, G (s) 6.9 83.1 831 831

Effective Green, g(s) = ' 8.9 85.1.:-851 851

Actuated g/C Ratio 0.09 085 085 0.85

Clearance Time (s) 5.0 50 50 50

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 146 463 3012 3000

v/s Ratio Prot c0.05 0.18 c¢0.27

vls Ratio Perm - -0.03 »

v/c Ratio 0.29 0.04 021 0.32

Uniform Delay; d1 42.6 11 1.4 .15

Progression Factor 1.00 273 392 3.46

Incremental Delay, d2 14 . 02 02 02

Delay (s) 43.7 3.3 5.5 55

Level of Service D A A A

Approach Delay (s) 43.7 5.4 55

Approach.LOS D A A

HCM Average Control Delay 7.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.34

Actuated Cycle Length:(s) +100.0 Sum.of losttime (s). = 6.0
Intersection Capacity Utilization 35.3% ICU Level of Service A
AnainiS Period (mm) s 15 : L . :

¢ Critical Lane Group

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2




Queues

2571: Elm & Chestnut 6/3/2011
Ao« 1
ane Configurations L' L & S S
Volume (vph) 35 16 574 830
Lane Group Flow (vph) 80 18 638 948
Turn Type Perm
Protected Phases 3 1 1
Permitted Phases 1 ~
Detector Phases 3 1 1 1
Minimum Initial (s) 6.0 170 17.0 170
Minimum Split (s) 27.0 33.0 330 330
Total Split (s) 27.0 730 730 730
Total Split (%) 27.0% 73.0% 73.0% 73.0%
Yellow Time (s) 40 40 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0
Lead/l ag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
v/c Ratio 039 004 021 0.31
Control Delay 239 51 63 6.2
Queue Delay 0.1 0.0 0.6 0.3
Total Delay 24.0 51 6.9 6.5
Queue Length 50th (ft) 23 3 144 179
Queue Length 95th (ft) 66. - m20 205 246
Internal Link Dist (ft) 133 153 382

Turn Bay Length (ft) -
Base Capacity (vph) 426 428 3068 3056
Starvation Cap Reductn 0 01944 - 1311

Splllback Cap Reductn 62 0 0 148
Storage Cap Reductn 0 Q. 0 0
Reduced v/c Ratio 0.22 004 057 054

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green, Master Intersection
Natural Cycle: 60

Control Type: Actuated-Coordinated

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

€

Splits and Phases: 2571: Elm & Chestnut

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
2572: Broad & Chestnut

6/8/2011

Ay

+—

RN

t ~ >

<

Lane Configurations % S % S % 4B +

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 30 30 30 3.0 30 3.0 30 3.0

Lane Util. Factor -1.00. . 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.93 1.00 1.00 1.00 1.00 1.00 0.98

Fipb, ped/bikes 1.00  1.00 1.00.  1.00 1.00 - 1.00 1,00 1.00

Frt 1.00 0.89 1.00 1.00 1.00 1.00 1.00 0.95

Flt Protected 095 1.00 0.95 1.00 1 0.95 1.00 095 1.00

Satd. Flow (prot) 1770 1533 1770 1854 1770 3539 1770 3289

FIt Permitted 0.57 1.00 0.58 * 1.00 010 1.00° 0.38 1.00

Satd. Flow (perm) 1066 1533 1088 1854 191 3539 714 3289
Volume (vph) 40 37 103 - 33 148 2 248 440 0 50 567 303
Peak-hour factor, PHF  0.90 090 090 0.73 093 050 088 089 090 090 080 0.81
Adj. Flow (vph) 44 41 - 114 45 159 4 282 494 0 56 709 374
RTOR Reduction (vph) 0 79 0 0 1 0 0 0 0 0 69 0
Lane Group Flow (vph) 44 76 0 45 162 0 282 494 0 56 1014 0
Confl. Peds. (#/hr) 64 20 30 30
Turn Type Perm Perm pm+pt o pmipt :
Protected Phases 3 3 1 2 1 2
Permitted Phases 3 3 2 2

Actuated Green, G (s) 29.0 29.0 29.0 29.0 56.0 37.0 56.0 37.0
Effective Green, g(s) 310 310 310 - 31.0 60.0 390 600 390
Actuated g/C Ratio 031 0.31 0.31  0.31 0.60 0.39 0.60 0.39
Clearance Time (s) 50 50 50 50 50 50 50 50
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 330 475 337 575 446 1380 650 1283

v/s Ratio Prot c0.10 0.09 c0.13 0.14 0.02 c0.33

v/s Ratio Perm 0.04 0.04 025 003

v/c Ratio 013 0.16 013 028 0.63 0.36 0.09 0.79
Uniform Delay, d1 248 251 248 261 214 216 : 6.9
Progression Factor 1.03 1.07 111 1.1 0.58 0.79

Incremental Delay, d2 08 07 08 12 65 07

Delay (s) 26.4 276 283 302 188 178

Level of Service C c C C VB ‘B

Approach Delay (s) 27.3 29.8 18.2

Approach LOS C C B

MAv rage Control D

ay

HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

20.9
0.62
100.0

75.9%

15

ICU Level of Service

HCM Level of Service

Sumoflosttime(s) =

Year 2032 Future AM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report

Page 2




Queues
2572: Broad & Chestnut ' 6/8/2011

R

Lane Configurations N P N T LT oS N Ah
Volume (vph) 40 37 33 148 248 = 440 50 567
Lane Group Flow (vph) 44 155 45 163 282 494 56 1083
Turn Type ~ Perm Perm pm+pt pm+pt
Protected Phases 3 3 1 2 1 2
Permitted Phases 38 3 2 2
Detector Phases 3 3 3 3 1 2 1 2
Minimum Initial (s) 60 60 60 60 60 70 60 70
Minimum Split (s) 270 270 270 270 120 320 120 320
Total Split(sy 340 340 340 340 240 420 240 420
Total Split (%) 34.0% 34.0% 34.0% 34.0% 24.0% 42.0% 24.0% 42.0%
Yelow Time(s) 40 40 40 40 40 40 40 40
All-Red Time (s) 1.0 10 10 10 10 10 10 10
Lead/Lag i : Lead - Lag Lead Lag
Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Max Max C-Max = Max
v/c Ratio 013 028 0.13 028 063 0.36 0.09 0.80
Control Delay 270 105 290 305 179 179 62 194
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.6 0.0 673
Total Delay - 270 105 290 305 180 185 62 867
Queue Length 50th (ft) 21 20 26 95 47 115 7 156
Queue Len jth 95th (ft) 48 68 .. 51 166 82 164 25 215

142 614 255 153
Base Capamty (vph) 330 554 337 575 447 1380 650 1351
Starvation Cap Reductn 0 0 0 0 6 499 - 0 404
Splllback Cap Reductn 0 0 0 0 0 105 0 0
Storage Cap Reductn 0 0 0 0 0 0o 0 0

Reduced v/c Ratio 013 028 013 028 064 056 0.09 1.14

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 47 (47%), Referenced to phase1 NBSBL, Start of Green
Natural Cycle: 75

Control Type: Actuated- Coordlnated

Splits and Phases:  2572: Broad & Chestnut

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
253: Court & Chestnut 6/8/2011

N Y

ane Configurations I+ o ++ i" ’ﬁ

Ideal Flow (vphpl) 1900 - 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor _ 0.91  1.00 0.95 -1.00- . 1.00 0.95

Frpb, ped/bikes 1.00 0.94 1.00 096 1.00 1.00

Fipb, ped/bikes 100 1.00 1.00  1.00 1.00  1.00 -
Frt 1.00 0.85 1.00 085 1.00 1.00

Flt Protected 0.98 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 4977 1489 3539 1518 1770 3539

Fit Permitted - - ' 098 1.00 » 1.00 100 0.39 1.00

Satd. Flow (perm) 4977 1489 3539 1518 731 3539
Volume (vph) . . = 202 257 154 0 0 0O 0 49 72 29 669 0
Peak-hour factor, PHF  0.90 0.88 0.63 090 090 09 081 089 080 065 097 087
Adj. Flow-(vph).- 1 224292 244 0 0 0 0 551 90 45 690 0
RTOR Reduction (vph) 0 0 104 0 0 0 0 0 43 0 0 0
Lane Group Flow (vph) 0 516" 140 0 0 0 0 - 551 47 45 .690 0
Confl. Peds. (#/hr) 7 34 24 12
Turn Type = o Split . Perm Perm Perm ~
Protected Phases 2 2 1 1
Permitted Phases D 1 1

Actuated Green, G (s) 39.0 39.0 490 49.0 490 490
Effective Green, g (s) : 420 420 -52:0 520 520 520
Actuated g/C Ratio 0.42 0.42 052 052 052 052
Clearance Time (s) 6.0 6.0 : 6.0 6.0 6.0 6.0

Lane Grp Cap (vph) 2090 625 1840 789 380 1840

v/s Ratio Prot 010 0.16 d c0.19

v/s Ratio Perm 0.16 0.06 0.06

vicRatio .. ‘ 0.25 - 0.22 030 006 012 038
Uniform Delay, d1 18.8 18.6 136 119 123 143
Progression Factor - 07 AT ' 092 099 163 151
Incremental Delay, d2 0.2 0.7 0.4 01 04 0.4

Delay (s) L o203 .223 130 119 204 220
Level of Service C C B B C C
Approach Delay (s) 209 0.0 12.9 219
Approach LOS C A B C

HCM Average Control Delay 18.8 HCM Level of Service B

HCM Volume to Capacity ratio . 1038 ; G

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization - 60.0% ICU Level of Service - B

Analysis Period (min) 15
¢ Crificallane Group =~

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2




Queues
253: Court & Chestnut 6/8/2011

—»w_?f"vl

Lane Configurations 444 f d LI o )

Volume (vph) 257 - 154 . 490 72 29 . 669
Lane Group Flow (vph) 516 244 551 90 45 690
Turn Type Perm Perm  Perm v
Protected Phases 2 1 1
Permitted Phases 2 i 1
Minimum Split (s) 290 290 310 310 310 310
Total Split (s). 450 450 550 550 55.0 550
Total Split (%) 45.0% 45.0% 55.0% 55.0% 55.0% 55.0%
Yellow Time (s) 40 40 40 40 40 40
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
leadlag  lag lag lead Lead Lead Lead
Lead-Lag Optlmlze’7

v/c Ratio 025 033 0.30 011 042 0.38
Control Delay 20.4 78 13.2 3.0 212 222
Queue:Delay 0.0 0.0 0.0 0.0 0.0 1.2
Total Delay 20.4 78 13.2 30 212 234
Queue Length 50th (ft) ~ 77 26 110 3 18 148
Queue Length 95th (ft) M99 29 152 24 m27 213
Internal Link Dist (ft) 178 376 255
Turn Bay Length (ft) 100

Base Capacity (vph) 2091 730 1840 833 381 1840
Starvation Cap Reductn 0 0 0 0 0 867
Spillback Cap Reductn 6 o0 - 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/ic Ratio. 025 033 030 011 0412 0.71

Cycle _

Actuated Cycle Length: 100
Offset: 40 (40%); Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60
Control Type: Pretimed

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

Splits and Phases:  253: Court & Chestnut

a

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Unsignalized Intersection Capacity Analysis
7: EIm & Clinton ( Roab ‘A’ / CLiNTON) 6/8/2011

R

Lane Configurations f b

Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 12 1252 33 0 0
Peak Hour Factor 090 0.80 090 0.80 090 0.9
Hourly flow rate (vph) 0 15 1391 41 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)
Mediantype ~~  None
Median storage veh)
Upstream signal (ft) 366 393
pX, platoon unblocked

vC, conflicting volume 1412 716 1432

vC1, stage 1 conf vol

vC2, stage 2 confvol

vCu, unblocked vol 1412 716 1432

tC, single (s) 68 69 4.1

tC, 2 stage (s)

tE(s) = 35 33 . 22

p0 queue free % 100 96 100

cM capacity (veh/h) 129 372 470

Volume Total 15 927 505

Volume Left 0 0 0

Volume Right 15 0 4

cSH 372 1700 1700

Volume to Capacity 0.04 055 0.30

Queue Length 95th (ft) 3 0 0

Control Delay (s) 151 00 00

Lane LOS C

Approach Delay (s) 151 0.0

Approach LOS C

Average Delay 0.2

Intersection Capacity Utilization =~ 457%  ICU Level of Service oA
Analysis Period (min) 15

Year 2032 Future AM Peak Hour Synchro 6 Report

LaBella Associates, P.C. Page 1




HCM Unsignalized Intersection Capacity Analysis
4: Broad & Atlas (BRoaD § RoaD 'E') 6/8/2011

Lane Configurations N 4 T L

Sign Control Free Free Stop:

Grade 0% 0% 0%
Volume (veh/h) 14 - 161 7 678 21 19 15
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80
Hourly flow rate (vph) 18 201 848 26 24 19
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent-Blockage

Median type ‘ : None
Median storage veh)

Upstream signal (ft) 376 = 222 :

pX, platoon unblocked  0.82 082 0.82
vC, conflicting volume 874 1097 861

yCﬂ, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 847 1118 831
tC, single (s) 4.1 64 62
tC, 2 stage (s)

tF(s) | 22 .35 33
p0 queue free % 97 87 94

cM capacity (veh/h) 651 : 184 304

D
Volume Total 18 201 874 42

Volume Left 18 0 0 24

Volume Right 0 0 26 19

cSH 651 1700 1700 223

Volume to Capacity 0.03.::.042 051 019

Queue Length 95th (ft) 2 0 0 17

Control Delay (s) 10.7 00 00 250

Lane LOS B C

Approach Delay (s) 0.9 00 250

Approach LOS C

Average Delay 1.1

Intersection Capacity Utilization 47.0% = ICU Level of Service ‘ A

Analysis Period (min) 15

Year 2032 Future AM Peak Hour Synchro 6 Report

LaBella Associates, P.C. Page 1




HCM Unsignalized Intersection Capacity Analysis
1: Broad & Gar Ramp 6/8/2011

— N ¢ TN

Lane Configurations B N 4 L

Sign Control: Free - Free  Stop

Grade 0% 0% 0%
Volume (Veh/h) ‘ 14 33229 465 92 161
Peak Hour Factor O 80 0.80 0.85 086 085 0.85
Hourly flow rate (vph) 18 . 41 269 541 108 189
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)
Percent Blockage -
Right turn flare (veh)

Mediantype = ' " None
Median storage veh)

Upstream signal (ft) 184 ‘ 414

pX, platoon unblocked 0.93

vC, conflicting volume: 59 1118 38

vC1, stage 1 conf vol
vC2; stage 2 confvol ‘
vCu, unblocked vol 59 1126 38

t€, single.(s) [ ~ 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) - 2.2 35 33
pO queue free % 83 38 82
cM capacity (veh/h) 1545 174 1034

VolumeTotal 59 269 541 298
Volume Left 0 269 0 108
Volume Right 41 0 0 189
cSH 1700 1545 1700 370
Volume to Capacity = 0.03 017 032 0.81
Queue Length 95th (ft) 0 16 0 175
ControlDelay(s) = 00 78 00 447
Lane LOS A E
Approach Delay (s) 0.0 26 447
Approach LOS E
et
Average Delay 13.2
Intersection Capacity Utilization - 46.1% ICU Level of Service A
AnalySIS Penod (m|n) 15
Year 2032 Future AM Peak Hour Synchro 6 Report

LaBella Associates, P.C. Page 1




HCM Unsignalized Intersection Capacity Analysis
2: Court & Ramp 6/8/2011

A e N S

L ane Configurations

Sign Control < Free. . Free Stop-

Grade 0% 0% 0%
Volume (veh/h) 138 650 0 0 122 0
Peak Hour Factor 085 095 080 080 085 0.85
Hourly flow rate (vph) ~ 162 684~ 0. 0 144 0
Pedestrians

Lane-Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type : & - Norne
Median storage veh)

Upstream signal (ft) 274. 258 ¢

pX, platoon unblocked

vC, conflicting volume 0 T 553 0
vC1, stage 1 conf vol

vC2, stage 2 confvol :

vCu, unblocked vol 0 553 0

tC, single (s) 44 , 6.8 6.9

tC, 2 stage (s)

tF(s) . 22 s 35, 33

p0 queue free % 90 66 100
' 417 1084

cMc

apacity (veh/h) 1622

Volume Total 299 274 274

Volume Left 162 0 0 144
Volume Right" 0 0 0 0
cSH 1622 1700 1700 417
Volume to Capacity 010 016 016 034
Queue Length 95th (ft) 8 0 0 38
Control Delay (s) 44 00 00 181
Lane LOS A C
Approach Delay (s) 16 181
Approach LOS C

Ave»rage Delay 4.0

Intersection Capacity Utilization ~  28.8% -~ ICU Level of Service - A

Analysisv_l?eriod‘(nji‘n)v 15

Year 2032 Future AM Peak Hour Synchro 6 Report

LaBella Associates, P.C. Page 1




Safety Analysis
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Midtown Redevelopment
Accident Rate Calculations

Intersection: Clinton Ave & Main St

Accidents

55 accidents over 3 years = 18.3 accidents per year
12 accidents with injury, no fatalities

- 24 sideswipe

- 14 rear end (4 with injury)
- 7 right angle (1 with injury)
- 7 pedestrian (7 with injury)
- 2 out of control

- 1leftturn

Traffic Volume:

Clinton Ave Northbound: 12,950 veh/day
Main St Eastbound: (13,585 veh/day)/2 = 6,793 veh/day
Main St Westbound: (12,614 veh/day)/2 = 6,307 veh/day

Total: 26,050 veh/day x 365 day/yr = 9,508,250 veh/yr =9.51 MEV/yr
Accident Rate:

18.3 accidents/year = 1.92 Acc/MEV
9.51 MEV/year

State Average: 0.32 Acc/MEV
MCDOT Average: 0.50 Acc/MEV



Intersection: Main St/ East Ave / Franklin St

Accidents

18 accidents over 3 years = 6 accidents per year
5 accidents with injury, no fatalities

- 10 sideswipe (2 with injury)
- Trear end (2 with injury)
- 1 pedestrian (1 with injury)

Traffic Volume:

East Ave Northbound: (4,917 veh/day)/2 = 2,459 veh/day

Franklin St Southbound: (3,500 veh/day)/2 = 1,750 veh/day (estimated)
Main St Eastbound: (12,614 veh/day)/2 = 6,307 veh/day

Main St Westbound: (11,731 veh/day)/2 = 5,866 veh/day

Total: 16,382 veh/day x 365 day/yr = 5,979,430 veh/yr =5.98 MEV/yr

Accident Rate:

6 accidents/year = 1.00 Acc/MEV
5.98 MEV/year

State Average: 0.32 Acc/MEV
MCDOT Average: 0.50 Acc/MEV



Intersection: Chestnut St/ East Ave

Accidents

21 accidents over 3 years = 7 accidents per year
6 accidents with injury, no fatalities

- 8right angle (2 with injury)
- 4rearend

- 3 sideswipe (1 with injury)

- 2 pedestrian (2 with injury)
- 2 left turn (1 with injury)

- 1 right turm

- 1 backing

Traffic Volume:

Chestnut St Northbound: (13,208 veh/day)/2 = 6,604 veh/day
Chestnut St Southbound: (11,681 veh/day)/2 = 5,841 veh/day
East Ave Eastbound: (4,917 veh/day)/2 = 2,459 vel/day

East Ave Westbound: (9,215 veh/day)/2 = 4,608 veh/day

Total: 19,512 veh/day x 365 day/yr = 7,121,880 veh/yr = 7.12 MEV/year

Accident Rate:

7 accidents/year =0.98 Acc/MEV
7.12 MEV/year

State Average: 0.32 Acc/MEV
MCDOT Average: 0.50 Acc/MEV



Intersection: Chestnut St/ Elm St

Accidents

4 accidents over 3 years = 1.33 accidents per year
0 accidents with injury, no fatalities

- 3 rearend
- 1 sideswipe

Traffic Volume:

Chestnut St Northbound: (13,208 veh/day)/2 = 6,604 veh/day
Chestnut St Southbound: (13,208 veh/day)/2 = 6,604 veh/day

Total: 13,208 veh/day x 365 day/yr = 4,820,920 veh/yr = 4.82 MEV/year
Accident Rate:

1.33 accidents/year
4.82 MEV/year

=(.28 Acc/MEV

MCDOT Average: 0.25 Acc/MEV



Intersection: Chestnut St/ Broad St
Accidents

11 accidents over 3 years = 3.7 accidents per year
1 accident with injury, no fatalities

- 8 sideswipe (1 with injury)
- lrearend

- 1 left turn

- 1right angle

Traffic Volume:

Chestnut St Northbound: (11,800 veh/day)/2 = 5,900 veh/day
Chestnut St Southbound: (13,208 veh/day)/2 = 6,604 veh/day
Broad St Westbound: 2,716 veh/day

Total: 15,220 veh/day x 365 day/yr = 5,555,300 veh/yr = 5.56 MEV/year

Accident Rate:

3.7 accidents/year =0.67 Acc/MEV
5.56 MEV/year

State Average: 0.32 Acc/MEV
MCDOT Average: 0.50 Acc/MEV



Intersection: Clinton Ave / Broad St

Accidents

16 accidents over 3 years = 5.3 accidents per year
2 accidents with injury, no fatalities

10 right angle (2 with injury)
4 sideswipe

1 rear end

- 1 backing

Traffic Volume:

Clinton Ave Northbound: 15,400 veh/day
Broad St Westbound: 4,721 veh/day

Total: 20,121 veh/day x 365 day/yr = 7,344,165 veh/yr = 7.34 MEV/year
Accident Rate:

5.3 accidents/year =0.72 Acc/MEV
7.34 MEV/year

State Average: 0.32 Acc/MEV
MCDOT Average: 0.50 Acc/MEV
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HCM Signalized Intersection Capacity Analysis

252: Court & Clinton 6/8/2011

N e T U R
i

Lane Configurations 4% 444 if

Ideal Flow (vphpl): 1900 1200 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0

Lane Util. Factor 09 0.91 1.00

Frt 1.00 100 0385

Fit Protected 099 1.00 . 1.00

Satd. Flow (prot) 2207 5063 1583

Flt Permitted = 1099 1.00 1.00

Satd. Flow (perm) 2207 5063 1583

Volume (vph) =~ 176 436 0 0 0+ 78 1251 - 260 0 0 0

Peak-hour factor, PHF ~ 0.78 0.67 090 090 090 060 092 065 090 090 0.90

Adj. Flow (vph) . 226 651 0 0 0 130 1360 . 400 0 0. 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 106 0 0 0

Lane Group Flow (vph) .= 0 877 0 0 0 0. 1490 294 0 0 0

Turn Type Split Split Perm

Protected-Phases 20 2 1 1

Permitted Phases 1

Actuated Green, G (s) 470 43.0 430

Effective Green, g (s) 49.0 45.0 45.0

Actuated g/C Ratio - 0.49 0.45 045

Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 1081 2278 712

v/s Ratio Prot c0.40 c0.29

v/s Ratio Perm . 0.25

v/c Ratio 0.81 0.65 041

Uniform Delay, d1 Soie 214 186

Progression Factor 1.00 062 0.22

Incremental Delay, d2 66 1417

Delay (s) 28.2 14.6 5.7

Level of Service e e B A

Approach Delay (s) 28.2 0.0 0.0

ApproachLOS Ao A A

HCM Volume to Capacity ratio 074
Actuated Cycle Length (s) +100.0 Sum:of lost time:(s) ©6.0
Intersection Capacity Utilization 59.6%

; ICU Level of Service B
Analysis Period (min) s '

¢ Critical Lane Group

Synchro 6 Report
Page 2

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.




Queues
252: Court & Clinton

6/8/2011

Lane Configurations I+ 44 [
Volume (vph) , 436 1251 260
Lane Group Flow (vph) 877 1490 400
Turn Type . Perm:
Protected Phases 2 1
Permitted Phases . 1
Minimum Split (s) 280 30.0 300
Total Split(s) - 52,0 480 480
Total Split (%) 52.0% 48.0% 48.0%
Yellow Time (s) 40 40 40
All-Red Time (s) 1.0 1.0 1.0
Leadllag Lag Lead Llead
Lead-Lag Optimize?
vic Ratio 0.81 065 049
Control Delay 29.0 1438 4.1
Queue Delay 393 02 02
Total Delay 68.3 149 4.3
Queue Length 50th (ft) - 224 247 8
Queue Length 95th (ft) 196 286 8
Internal Link Dist (ft) 124 352
Turn Bay Length (ft)
Base Capacity (vph) 1081 2279 818
Starvation Cap Reductn 265 172 67
Spillback Cap Reductn 0 28 0
0 0

Storage Cap Reductn
Re ,

Natural Cycle 60
Control Type: Pretimed

0.1

Splits and Phases:  252: Court & Clinton

Year 2032 Future PM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
Page 1




HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton

6/8/2011

Ay v AN

T

”

v ] 4

Lane Configurations LS % 44 i

Ideal Flow (vphpl) 1900 1900 1900:- 1900 1900 1900 - 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 0.95 0.91 0.91 1.00

Frpb, ped/bikes 0.97 1.00 1.00 0.73

Flpb, ped/bikes =1.00 1.00: ©:1.00 - 1.00

Frt 0.96 1.00 1.00 0.85

Fit Protected -1.00 - 085 100 1.00

Satd. Flow (prot) 3297 1610 3390 1164

Flt Permitted 1,00 0.95 1.00.-1.00

Satd. Flow (perm) 3297 1610 3390 1164

Volume (vph) 0 0 0 0 394 108 315 920 20 0 0 0
Peak-hour factor, PHF  0.80 080 090 090 093 083 088 090 090 090 09 090
Adj. Flow (vph) 0 0 0 0 424 130 358 1022 32 0 0 0
RTOR Reduction (vph) 0 0 0 0 16 0 180 0 17 0 0 0
Lane Group Flow (vph) 0 0 0 0 538 Q1781022 .15 0 0 0
Confl. Peds. (#/hr) 99 96 105 96
Turn Type j Split S Perm

Protected Phases 2 1 1

Permitted Phases i g & ol

Actuated Green, G (s) 44.0 440 440 440

Effective Green, g (s) 47.0 470 470 470

Actuated g/C Ratio 0.47 047 047 047

Clearance Time (s) 6.0 60 60 60

Lane Grp Cap (vph) 1550 757 1593 547

v/s Ratio Prot c0.17 . 0.22 ¢0.30 L

v/s Ratio Perm 0.03

v/c Ratio 0.35 024 064 003

Uniform Delay, d1 16.8 15.8 201 14.2

Progression Factor . 1.27 . 0.00 035 000

Incremental Delay, d2 0.6 0.5 1.5 01

Delay(s) =~ 219 05 84 041

Level of Service C A A A

Approach Delay (s) ' 0.0 21.9 6.3 \ 0.0
Approach LOS A C A A

HCM Average Control Delay 10.7 HCM Level of Service B

HCM Volume to Capacityratio -~ == 0.50: 4 e e ~

Actuated Cycle Length (s) 100.0 Sum of lost time (s) ‘ 6.0

Intersection Capacity Utilization: 51.6% - ICULevel of Service = .. A

Analysis Period (min)

¢ Critical Lane Group

15

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2




Queues

256: Broad & Clinton 6/8/2011
-« 1t
Lane Configurations 41> N d4 [l
Volume (vph) - - 73943151920 29
Lane Group Flow (vph)y 554 358 1022 32
Turn Type a5 Split ~Perm
Protected Phases 2 1 1
Permitted Phases e e 1
Minimum Split (s) 290 280 280 28.0
Total Split (s) 50.0 50.0  50.0 500
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 40 40 40 40
All-Red Time (s) 20 20 20 20
Lead/Lag : Lag lLead Lead Lead
Lead-Lag Optlmlze’?
vic Ratio ~ - 0.35° 0.38 0.64 0.06
Control Delay 21.0 0.9 8.6 01
Queue Delay 00 04 03 00
Total Delay 21.0 1.3 8.8 0.1

Queue Length 50th (ft) 134 0 55 0
Queue Length 95th (ft) m169 mQ 65 mQ
Internal Link Dist (ft) 114 346

Turn Bay Length (ft)

1566 936 1593 564

0 229 143 0
| 25 2 0 0O
Storag Cap Reductn 0 0 0 0
Reduced vicRatio ~ 0.36 051 0.70 0.06

Actuated Cycle Length: 100

Offset: 40 (40%), Referenced to phase 1:NBTL, Start of Green
Natural Cycle 60

Control Type: Pretimed .

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

Splits and Phases:  256: Broad & Clinton

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
298: Main & Cortland  (MAIN / RoaD ‘B') 6/8/2011

—- N ¢ T N/

Lane Confguratlons 4 'l ") L

Ideal Flow (vphpl) -1900--1900 1900 1900~ 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00  1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.89

Flpb, ped/bikes ©21.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.95

Fit Protected 1.00 1.00 1.00 0.97

Satd. Flow (prot) 1863 1583 1860 1516

Flt Permitted 1.00  1.00 099 097

Satd. Flow (oerm) 1863 1583 1838 1516
Volume (vph) 513 10 . 8 25 18 11
Peak- hourfactor PHF 088 090 0.90 073 080 0.80
Adj. Flow (vph) 583 11 9 363 22 14
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 583 11 0 372 36 0:

Confl. Peds. (#/hr) 250
Turn Type : “Perm :Perm T
Protected Phases 1 1 2
Permitted Phases . - 1 1
Actuated Green, G(s) 64.0 64.0 64.0 270
Effective Green, g(s)  67.0 67.0 670 270 -
Actuated g/C Ratio 067 0.67 0.67 0.27
Clearance Time(s) 6.0 6.0 60 30
Lane Grp Cap (vph) 1248 1061 1231 409
v/s RatioProt = c0.31" ‘ ¢0.02
v/s Ratio Perm 0.01 0.20
v/c Ratio: = ' 047 001 0.30 0.09
Uniform Delay, d1 7.9 55 6.8 273
Progression Factor 015 028 . 0.08.:1.00
Incremental Delay, d2 0.8 0.0 0.6 0.4
Delay(s) =~ .21 15 - 1.1 27.7
Level of Service A A A C
Approach Delay (s) 2.0 11277
Approach LOS A A C
sy
HCM Average Control Delay 2.6 HCM Level of Service A
HCM Volume to Capacity ratio-.- .. =~ 0.36 "~ : L
Actuated Cycle Length (s) 100.0 Sum of lost tlme (s) 6.0
Intersection Capacity Utilization .~ = = 656.3% = ICU Level ofService .. . B.

Analys:s Period (min) 15
¢ Critical Lane Group .

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2




Queues
298: Main & Cortland 6/8/2011

Lane Conﬂguratlons 4 i ) W
Volume (vph) 513 10 - 8 265 18
Lane Group Flow (vph) 583 11 0 372 36
Turn Type : - Perm - Perm ‘
Protected Phases 1 1 2
Permitted Phases 1 1 S
Minimum Split (s) 250 250 250 250 300
Total Split(s) - 700 700 70.0 70.0 300
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30 0%
YellowTime(s) 30 30 30 30 30
All-Red T:me (s) 3.0 3.0 3.0 3.0 0.0
Leadlag ~  lead lead lead lead Lag
Lead-Lag Optimize?

vicRatio 047 001 0.30  0.09
Control Delay 2.1 1.6 12 281
Queue Delay .05 00 02 041
Total Delay 2 6 1.6 14 282
Queue Length 50th (ft) 0 - 6 17
Queue Length 95th (ft) 35 m1 8 37
Internal Link Dist (ft) - 173 215 84
Turn Bay Length (ft)

Base Capacity (vph) = 1248 1061 ©1232 409
Starvation Cap Reductn 304 0 309 0
Spillback Cap Reductn 62 0 : 36 68
Storage Cap Reductn 0 0 0 0
Reduced vicRatio. 0.62° 0.01 0.40 - 011

Sycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60
Control Type: Pretimed
m  Volume for 95th percentnle queue is metered by upstream signal.

Splits and Phases:  298: Main & Cortland

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis

2991: Main & Frankliin

6/8/2011

Ay ¢

t o~ >

<

Lane Configurations 4 o 4 if B
Ideal Flow (vphpl)- 1900 1900 1900 1900 1900 1900 = 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1,00~ 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.97 1.00 091 1.00 0.99
Flpb, ped/bikes 1.00..1.00 1.00::1.00 1.00 -1.00
Frt 100 0.85 1.00 0.85 0.99 0.98
Fit Protected 1.00- 1.00 1.00  1.00 1.00 1.00
Satd. Flow (prot) 1863 1543 1863 1436 3510 3440
Fit Permitted 1.00  1.00 1.00 1.00 1.00 0.95
Satd. Flow (oerm) 1863 1543 1863 1436 3510 3279
Volume (vph) . 0...439 . 142 ‘0 39% 7 .0 67 2 2 116 =18
Peak-hour factor PHF 090 082 087 090 093 050 09 071 050 0.50 072 0.67
Adj. Flow (vph) 0. 535 163 0420 14 -0 94 4 4 161 27
RTOR Reduction (vph) 0 0 86 0 0 7 0 2 0 0 13 0
Lane Group Flow (vph) 0535 77 0. 420 7 0 96 0 0. 479 0
Confl. Peds. (#/hr) 11 66 1 11
Turn Type ' Perm ' Perm Perm~ o
Protected Phases 1 1 2 2
Permitted Phases 1 1 2 2
Actuated Green, G (s) 450 45.0 450 45.0 45.0 45.0
Effective Green, g (s) 470 470 470 470 47.0 47.0
Actuated g/C Ratio 047 047 0.47 047 0.47 0.47
Clearance Time (s) 50 50 50 50 50 50
Lane Grp Cap (vph) 876 725 876 675 1650 1541
v/s Ratio Prot c0.29 0.23 0.03 Ve
v/s Ratio Perm 0.1 0.01 c0.06
v/¢ Ratio : 0.61 0.11 0.48 0.01 0.06 0.12
Uniform Delay, d1 19.7 1438 18.1 1441 14.4 14.9
Progression Factor: 4.18...2.87 0.55::::0.39 151 0.46 -
Incremental Delay, d2 3.0 0.3 1.9 0.0 0.1 0.2
Delay (s) 26.3 426 11.8 5.6 219 7.0
Level of Service C D B A C A
Approach Delay (s) 301 1.6 219 7.0

C B C A

Approach LOS

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

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group |

20.8
0.37
100.0

49.8%

15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2




Queues

2991: Main & Franklin 6/8/2011
- v A~ P M
Lane Configurations 4 r 4 F +b +
Volume (vph) i 439 . 142 391 7 67 2116
Lane Group Flow (vph) 535 163 420 14 98 0 192
Turn Type ~ Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases - Triar e 2 2.
Minimum Split (s) 30.0 300 300 30.0 300 300 300
Total Split (s) - 50.00 500  50.0 500 -50.0 500 500
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 40 40 4.0 4.0 4.0 4.0 4.0
AII Red T|me (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
e ‘ Lead lLead lead lead lag lag Lag
Lead- Lag Optlmlze’7
v/icRatio 061 020 048 002 0.06 - 042
Control Delay 27.0 7.8 120 27 212 6.2
Queue Delay 09 04 06 00 00 0.7
Total Delay 279 82 127 27 212 6.9
Queue Length 50th (ft) 198 19 74 0 20 "
Queue Length 95th (ft) 250 46 90 1 27 15
Internal Link Dist (ft) 216 231 494 98
Turn Bay Length (ft)
Base Capacity (vph) 876 812 876 682 1652 1554
Starvation Cap Reductn 138 339 181 0 0 1077
Spillback Cap Reductn 0 0 0o 0 0 0
Storage Cap Reductn 0 0 0 0 0 0

- 0.72 0.60

Reduced v/c Ratio

Cycle Length: 100
Actuated Cycle Length 100

vNafuraI Cycle 60
Control Type: Pretimed

Splits and Phases: 2991: Main & Franklin
H239H2052

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis

300; Main & Stillson

6/8/2011

A Ny ¥

bt~ >

<

Lane Configurations 44 41 i S
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 - 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.99 0.89 0.90
Flpb, ped/bikes 1.00 1.00. - 1.00 1.00
Frt 1.00 1.00 0.91 0.91
Flt Protected 1.00 1.00 - 0.99 0.98
Satd. Flow (prot) 3530 3494 1498 1505
Flt Permitted 0:92 1.00 0.98 0.93
Satd. Flow (perm) 3240 3494 1473 1431
Volume (vph) 24 448 0 0 426 11 5 5 24 . 11 0 20
Peak-hour factor, PHF 090 0.90 090 090 090 090 090 090 090 090 0.90 0.90
Adj. Flow (vph) ; 27498 0 0 . 473 12 6 =6 27 12 ) 22
RTOR Reduction (vph) 0 0 0 0 2 0 0 19 0 0 15 0
Lane Group Flow (vph) 0 525 0 0 483 0 0 20 0 0 19 0
Confl. Peds. (#/hr) 150 150 125 125
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 2 i 2
Actuated Green, G (s) 62.0 62.0 28.0 28.0
Effective Green, g (s) 64.0 64.0 30.0 30.0
Actuated g/C Ratio 0.64 0.64 0.30 0.30
Clearance Time (s) 50 5.0 5.0 50
Lane Grp Cap (vph) 2074 2236 442 429
yls Ratio Prot. el 0.14 L
v/s Ratio Perm c0.16 c0.03 0.02
vlc Ratio: - - 025 0.22 0.05 0.04
Uniform Delay, d1 7.7 7.5 24.8 24.8
Progression Factor .. 0.01 0.15 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.2 0.2
Delayisy - 0.3 1.3 250 250
Level of Service A A C C
Approach Delay (s) 03 1.3 25.0 250

A A C C

Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

- 58.6%

2.4
0.20
100.0

15

HCM Level of Servuce

Sum of Iost tlme (s)
-ICU Level of Service

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2




Queues
300: Main & Stillson 6/8/2011

SRR

e

Lane Configurations 44 b & &
Volume (vph) : 24 448 426 5 5 11 0
Lane Group Flow (vph) 0 525 485 0 39 0 34
Turn Type Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 S 2 2
Minimum Split (s) 270 270 270 330 330 330 330
Total-Split (s) 670 670 670 330 330 330 330
Total Split (%) 67.0% 67.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 40 40 40 40 40 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Leadllag = Lead lead lead lLag Lag Lag Lag
Lead-Lag Optimize?

v/c Ratio - ~ 025 022 0.08 0.08
Control Delay 0.3 1.3 13.3 14.2
Queue Delay , - 03 03 0.0 0.0
Total Delay 0.6 1.7 13.3 14.2
Queuellength50th(fty 0 5 5 5
Queue Length 95th (ft) 1 7 30 28
Internal-Link Dist (ft) 23 188 31 96
Turn Bay Length (ft)

Base Capacity (vph) = 2072 2237 461 445
Starvation Cap Reductn 861 1142 0 0
Spillback Cap Reductn =~~~ 0 0 0 : 0
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio. 043 0.44 0.08 0.08

Actuated Cycle Length: 100
Offset: 7 (7%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 60
Control Type: Pretimed

Splits and Phases:  300: Main & Stillson

i

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
301: Main & Chestnut 6/8/2011

N R Y

Lane Configurations L S LI 41 % 4b

Ideal Flow (vphp!) 1900 1900 * 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 30 3.0 3.0 3.0

Lane Util. Factor 1.00. 095 1.00 - 0.95 100 095 - 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 - 1.00 100 1.00 - 1.00 1.00

Frt 1.00 0.98 1.00 098 1.00 0.97 1.00 0.98

Flt Protected 095 1.00 0.95  1.00 © 095 100 - 09 100

Satd. Flow (prot) 1770 3455 1770 3424 1770 3378 1770 3433

Flt Permitted 041 1.00 044 100 032 1.00 023 1.00

Satd. Flow (perm) 767 3455 817 3424 604 3378 432 3433
Volume (vph) 1 155 299 28 125 326 41 28 467 133 71 391 73
Peak-hour factor, PHF 080 08 063 084 084 071 078 076 076 088 075 081
Adj. Flow (vph) 194 365 44 -.149 388 58 36 614 175 81 521 90
RTOR Reduction (vph) 0 8 0 0 11 0 0 26 0 0 14 0
L.ane Group Flow (vph) 194 -~ 401 0 149 435 0 36 763 -0 81 597 0
Confl. Peds. (#/hr) 46 68 34 32
Turn Type Cpm#pt pm+pt Perm % Perm
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 2 2

Actuated Green, G (s) 440 354 440 354 40.0 40.0 40.0 40.0
Effective Green, g (s) 4903879 2490 :37.9 : 420420 . 420 420
Actuated g/C Ratio 049 0.38 049 0.38 042 042 042 042
Clearance Time(s) 55 55 55 5.5 50 50 - 50 50,
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 487 1309 506" 1298 254 1419 181 1442

v/s Ratio Prot c0.04 0.12 0.03 0.13 c0.23 0.18

v/s Ratio Perm - ¢0.15 0:11 : ©.0.06 : 0419 3
v/c Ratio 0.40 0.31 029 034 0.14 0.54 045 0.41
Uniform Delay, d1: .~ 149 218 14.4 221 179 217 207 204
Progression Factor 133 1.15 0.45 040 0.68 0.63 0.68 0.61
Incremental Delay,d2 =~ 02 0.6 01 07 11 1.3 7609

Delay (s) 199 256 6.5 9.5 13.2 150 21.6 13 2

Level of Service " B (64 ATA » B B C ‘B
Approach Delay (s) 23.8 8.7 14.9 14.2
Approach LOS : C A B B

CM ev;el: of Service-

elay

. Average on roI

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) . 100:0 - Sum of lost time (s) 90
Intersection Capacity Utlllzatlon 63.6% ICU Level of Serv;ce B
Analysis Period (min) : 15 7 . e

¢ Critical Lane Group

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2




Queues
301: Main & Chestnut 6/8/2011

O B2t N B

Lane Configurations N LT L T S LT S LI o

Volume (vph) 155 299 125 326 28 467 71 391
Lane Group Flow (vph) 194 409 149 446 36 789 81 611
Turn Type - pm+pt pm+pt ~ Perm ~ Perm ‘
Protected Phases 3 1 3 1 2 2
Permitted Phases e i ol - 2 2
Detector Phases 3 1 3 1 2 2 2 2
Minimum Initial (s) 6.0 70 60 7.0 6.0 6.0 6.0 6.0
Minimum Split (s) 12.0 280 120 280 29.0 290 29.0 290
Total Split(s) 230 320 230 320 450 450 450 450
Total Split (%) 23.0% 32.0% 23.0% 32.0% 45.0% 45.0% 45.0% 45.0%
YellowTime(s) 45 45 45 45 40 40 40 40
All-Red Time (s) - 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0
Leadllag ~ Lead lead Lag Lag Lag Lag
Lead-Lag Optlmlze’7

Recall Mode: None C-Max None C-Max Max Max - Max Max
v/c Ratio 043 031 031 034 014 055 045 042
Control Delay 192 256 68 94 137 143 230 129
Queue Delay 0.0 0.5 0.0 0.4 0.0 0.3 0.0 0.0
Total Delay 192 264 68 98 137 146 230 129
Queue Length 50th (ft) 72 80 21 35 8 85 vy 126
Queue Length 95th (ft) 84 ~ 86 33 63:: m13 76 100 60
Internal Link Dist (ft) 188 225 289 561
Turn Bay Length (ft) 125 125 125 125
Base Capacity (vph) 571 1319 590 1309 254 1445 181 1456
Starvation Cap Reductn = 5 527 0. 409 0 190 0 0
Splllback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn =~ - 0 0. 0 0.0 0.0 0
Reduced v/c Ratio 034 052 025 050 014 063 045 042

Cycle Length 100

Actuated Cycle Length: 100

Offset: 10 (10%), Referenced to phase1 EBWB Start of Green
Natural Cycle: 70~

Control Type: Actuated- Coordlnated

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

Splits and Phases:  301: Main & Chestnut

Year 2032 Future PM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
261: East & Chestnut 6/8/2011

N N

Lane Configurations 4 i 4 Y 4B

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Eane Util.“Factor 1:00 -. 1:00 1.000 1.00 - 1.00 0.95 1.00 . 0.95

Frpb, ped/bikes 1.00 0.89 1.00 085 1.00 0.97 1.00 1.00

Flpb, ped/bikes ‘ 1.00  1.00 1.00 - 1.00  1.00 1.00 1.00::-1.00

Frt 1.00 0.85 100 085 1.00 0.96 1.00 1.00

Fit Protected 1.00 - 1.00 0.97 100 0.95 1.00 220:95-1.00

Satd. Flow (prot) 1861 1406 1799 1342 1770 3288 1770 3524

Flit Permitted ; 1.00 - 1.00 ~..0.57 1.00 0.32 1.00 20021 1.00

Satd. Flow (perm) 1854 1406 1067 1342 600 3288 392 3524
Volume (vph) 3 157 94 133 '~ 58 44 25 538 194 = 59 502 6
Peak-hour factor, PHF  0.75 0.74 0.72 0.78 081 057 069 086 075 0985 079 0.63
Adj. Elow (vph) 4 212 131 1M 72 77 36 626 259 62 635 10
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow: (vph) 0+ 216 131 0 ' 243 77 36 885 0 62 645 0
Confl. Peds. (#/hr) 75 105 66 84
Turn Type Perm © Perm pm+pt Perm Perm Perm

Protected Phases 1 4 14 2 2
Permitted Phases 1 1 14 14 2 2

Actuated Green, G (s) 30.9 30.9 410 46.0 440 440 440 440
Effective Green; g{s) 329 329 450 480 460 460 . 46.0  46.0
Actuated g/C Ratio 0.33 0.33 0.45 048 046 046 046 046
Clearance Time (s) : 50 50 SN 50 50 50 50
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) : 610 463 569 644 276 1512 180 1621

v/s Ratio Prot c0.05 c0.27 0.18

v/s Ratio-Pérm 012 .0.09 c0.14 006 006 = 0.16

v/c Ratio 0.35 0.28 0.43 012 013 0.59 0.34 040
Uniform Delay; d1 i 255 248 2187 143155 20.0 173178
Progression Factor 125 123 0.72 0.74 090 0.72 0.38 042
IncrementalDelay,d2 = = 16 15 02 00 10 16 49 07

Delay (s) 334 322 13.7 107 149 159 11.4 8.1

Level of Service ! C:i+C B B 1B B B A
Approach Delay (s) 329 13.0 15.9 8.4
Approach LOS C : B » B : A

CM Average Control Delay G 15.8: HCM Level of Service -
HCM Volume to Capacity ratio 0.51 »
Actuated Cycle Length (s) - 100.0. Sum of lost time (s) . .90
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) = 15 f s = -

¢ Critical Lane Group

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2




Queues
261: East & Chestnut

6/8/2011

A

7.0
27.0
31.0

31.0%
4.0
1.0

Lead

C-Max
0.28
33.8

0.0
33.8
82
101

462

Lane Configurations 4
Volume (vph) - 30 187
Lane Group Flow (vph) 0 216
Turn Type - - Perm _
Protected Phases 1
Permitted Phases I
Detector Phases 1 1
Minimum Initial (s) 7.0 70
Minimum Spilit (s) 27.0 27.0
Total Split(s) 31.0 31.0
Total Split (%) 31.0% 31.0%
Yellow Time (s) - 40 40
All-Red Tlme (s) 1.0 1.0
Leadllag - Lead Lead
Lead-Lag Optimize?
Recall Mode C-Max. C-Max
v/c Ratio 0.35
Control Delay 34.8
Queue Delay 0.0
Total Delay 34.8
Queue Length 50th (ft) 136
Queue Length 95th (ft) 155
Internal Link Dist (ft) 494
Turn Bay Length (ft). L
Base Capacity (vph) 609
Starvation Cap Reductn o0
Splllback Cap Reductn 0
Storage Cap Reductn Gl el)
0.35

Reduced v/c Ratio

14

6.0
15.0
20.0

20.0%

14

51.0
51.0%

1.5

Min

0.44

134

0.0
134
58
105
594

77

- Perm

14

14

51.0
51.0%

0.12

1.3

0.0

1.3

18

28

~ b M
M
25 538 502
36 885 645
Perm N
2 2
2 2
2 2 2 2
60 60 60 60
300 300 30.0 300
49.0 490 490 49.0
49.0% 49.0% 49.0% 49.0%
40 40 40 40
1.0 10 1.0 10
lag lag Lag Lag
Max = Max = Max Max
013 059 0.34 0.40
155 164 120 82
00 05 00 02
155 166 120 84
9 124 12 64
24 195 24 66
382 289
1256 - - - 125 .
276 1512 181 1622
0 245 0 308
0 0 0 0
6 -0 .0 0
013 070 0.34 0.49

Cycle Length: 100
Actuated Cycle Length: 100 ,
Offset: 8 (8%}, Referenced to phase 1: EBWB Start of Green
Natural Cycle: 75~

Control Type: Actuated- Coordinated

261: East & Chestnut

Splits and Phases:

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 1




HCM Signalized Intersection Capacity Analysis
2571: Elm & Chestnut 6/8/2011

RN

Lane Configurations X 41

Ideal Flow (vphpl) - 1900 - 1900~ 1900 1900 - 1900 : 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 095 0.95

Frt 0.92 1.00 1.00 1.00

Flt Protected 0.98 095 1.00 1.00

Satd. Flow (prot) 1629 1770 3539 3525

Flt Permitted 0.98 0.33  1.00 1.00

Satd. Flow (perm) 1629 618 3539 3525

Volume (vph) ; 68 105 10 - 702 708 19

Peak-hour factor, PHF 0.90 0.90 090 090 090 0.90

Adj.Flow(wph) 76 117 11 780 787 21

RTOR Reduction (vph) 62 0 0 0 1 0

Lane Group Flow (vph) 131 0 11 780 807 0"

Heavy Vehicles (%) 5% 5% 2% 2% 2% 2%

Turn Type - “Perm S

Protected Phases 3 1 1

Permitted Phases 1 .

Actuated Green, G (s) 12.7 773 773 773

Effective Green, g (s) 14.7 79.3 793 793

Actuated g/C Ratio 0.15 079 079 0.79

Clearance Time (s) 50 50 50 50

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 239 490 2806 2795

v/s Ratio Prot c0.12 0.22 ¢0.23

v/s Ratio Perm 0.02 s

v/c Ratio 0.55 0.02 028 0.29

Uniform Delay, d1 . 396 . 2.2 2.7 28

Progression Factor 1.00 199 167 130

Incremental Delay, d2 2.6 : 01. 02 02

Delay (s) 421 4.4 4.8 3.9

Level of Service D \ A A A

Approach Delay (s) 421 4.8 3.9

ApproachLOS D A A

HCM Average Control Delay 84 HCM Level of Service. ‘ A
HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 100.0 ~~ Sum of losttime(s) = - .60
Intersection Capacity Utilization 37.1% ICU Level of Service A
¢ Critical Lane Group

Year 2032 Future PM Peak Hour Synchro 6 Report

LaBella Associates, P.C. Page 2




Queues

2571: Elm & Chestnut 6/8/2011
RN
Lane Configurations L' N M A
Volume (vph) ~ 68 10 702 708
t.ane Group Flow (vph) 193 11 780 808
Tumn Type ~ Perm
Protected Phases 3 1 1
Permitted Phases - 1 '
Detector Phases 3 1 1 1
Minimum Initial (s) 6.0 170 170 170
Minimum Split (s) 27.0 33.0 330 330
Total Split (s) 270 730 730 73.0
Total Split (%) 27.0% 73.0% 73.0% 73.0%
Yellow Time (s) 40 40 40 40
All-Red T:me (s) 1.0 1.0 1.0 1.0
Lead/Lag ‘ s
Lead-Lag Optlmlze’?
Recall Mode S None C-Max C-Max C-Max
v/c Ratio 064 0.02 028 0.29
Control Delay 267 66 55 4.4
Queue Delay 0.1 0.0 1.0 0.1
Total Delay . 268 66 66 45

Queue Length 50th (ft) 72 2 62 62
Queue Length 95th(ft)y 135 m6 136 . 108
Internal Link Dist (ft) 133 153 382
Turn Bay Length (ft) e

Base Capacity (vph) 447 467 2808 2798
Starvation Cap Reductn 0 0:1686 - 888
Splllback Cap Reductn 14 0 0 701
Storage Cap Reductn 0 0 0.0
Reduced v/c Ratio 045 002 070 042

Cycle Length: 100

Actuated Cycle Length 100

Offset: 0 (0%), Referenced to phase1 NBSB Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

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

Splits and Phases: 2571: Eim & Chestnut

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis

2572: Broad & Chestnut

6/8/2011

A

—

> f

-+

RSEE

T

”

»

|

<

Lane Configurations b1 P % S N A

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 - 1900 1900 1900 - 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00 - 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.93 1.00 0.96 1.00 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1:00 100 1.00 1.00

Frt 1.00 0.89 1.00 0.98 1.00 1.00 1.00 0.97

Fit Protected 0.951.00 0.95:1.00 095 1.00 0.95:1.00

Satd. Flow (prot) 1770 1535 1770 1754 1770 3539 1770 3177

Flt Permitted 0.59 .-.1.00 0.60 - 1.00 0:10: . 1.00. 0.22-::1.00

Satd. Flow (perm) 1093 1535 1124 1754 196 3539 409 3177
Volume (vph) 50 34 92 100 98 9 215 653 . 0 40 643 176
Peak-hour factor, PHF  0.80 0.80 0.80 074 066 040 072 085 075 080 075 0388
Adj. Flow (vph) 62 42 115 1357148 22299 768 - 0 50 857 200
RTOR Reduction (vph) 0 73 0 0 5 0 0 0 0 0 22 0
Eane Group Flow:(vph) 62 84 0 135 ::165 0 299768 0 50 1035 0
Confl. Peds. (#/hr) 64 210 158 211
Turn Type Perm Perm pm+pt - pm+pt -

Protected Phases 3 3 1 2 1 2
Permitted Phases 3 3 3 3 2 2 2 2
Actuated Green, G (s) 349 349 349 349 50.1 361 50.1 36.1
Effective Green, g{s) = :36.9 -:36:9 36:9 369 541 38.1 541 381
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.54 0.38 0.54 0.38
Clearance Time (s) 50150 5.0 50 50, 50 50 50
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 403 = 566 415 647 358 1348 439 ::1210

v/s Ratio Prot 0.10 0.10 c0.13 0.22 0.02 c0.33

v/s Ratio Perm 006 - c0.12 032 004

v/c Ratio 0.15 0.5 0.33 0.25 0.84 0.57 0.11 086
Uniform Delay, d1 214 214 22,6 220 257 245 12,07 284
Progression Factor 1.00 1.01 0.86 0.85 068 1.26 1.01  0.88
Incremental Delay, d2 0.8 0.6 241 0.9 142 .03 0.0 58
Delay (s) 220 21.8 21.4 195 31.7 311 12.2 307

Level of Service : C C C B [ o & o B C
Approach Delay (s) 21.9 20.4 313 299
Approach LOS C C C C

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

1000
73.4%

15

CM evel of Serv

Sum of losttime (s)
ICU Level of Service

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.
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Queues
2572: Broad & Chestnut 6/8/2011

2 e et b

Lane Configurations N T N T N 4B "i 1
Volume (vph) . 50 34 100 98 - 215.. 653 643
Lane Group Flow (vph) 62 157 135 170 299 768 50 1057
TurnType. .. Perm Perm pm+pt pm+pt ‘
Protected Phases 3 3 1 2 1 2
Permitted Phases - 3 300003 3 2 2 2 2
Detector Phases 3 3 3 3 1 2 1 2
Minimum Initial (s) ~6.0- 6.0 6.0 6.0 6.0--17.0 6.0+ 17.0
Minimum Split (s) 270 270 270 270 120 330 120 33.0
Total Split (s) 340 340 340 340 190 470 190 470
Total Split (%) 34.0% 34.0% 34.0% 34.0% 19.0% 47.0% 19.0% 47.0%
Yellow Time(s) 40 40 40 40 40 4.0 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag ' Lead . Lag: Lead - Lag
Lead-Lag Optimize?

Recall Mode ‘Max Max = Max Max C-Max None C-Max None
v/c Ratio 016 025 034 026 079 057 011 086
Control Delay. 253 94 242 204 289 312 87 273
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6 0.0 447
Total Delay 253 94 242 204 289 318 87 720

Queue Length 50th (fty 27 18 60 70 91 255 12 265
Queue Length 95th (ft) = 55 + 54 95 93 84 292 23 269

Internal Link Dist (ft) 132 614 255 153
TurnBay Length (fy =~ = : i 125 ; o

Base Capacity (vph) 387 639 399 653 379 1557 462 1418
Starvation CapReduetn - 0. 0 . 0 0 0 410 0 447 -
Splllback Cap Reductn 6 0 0 10 0 0 0 0
Storage Cap Reductn =~ 0 0.0 0 0 0 0 0
Reduced v/c Ratio 0.16 025 034 026 079 067 011 1.09

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 30 (30%), Referenced to phase1 NBSBL Start of Green
Natural Cycle: 75 ‘

Control Type: Actuated-Coordinated

Splits and Phases:  2572: Broad & Chestnut

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Signalized Intersection Capacity Analysis
253: Court & Chestnut 6/8/2011

N

Lane Configurations J44 if +4 L

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 0.91 1.00 ' ©095 1.00 1.00 095

Frt 1.00 0.85 1.00 085 1.00 1.00

Elt Protected 0.98..1:00 1.00 +1.00--0.95 1,00

Satd. Flow (prot) 4968 1583 3539 1583 1770 3539

Flit Permitted 0.98- 1.00 ’ -1.00 1.00 0.37 1.00

Satd. Flow (perm) 4968 1583 3539 1583 695 3539
Volume (vph)- 327 -+ 318 352 0 0 0 0 525 43 30 881 0
Peak-hour factor, PHF 096 0.83 0.85 090 090 090 09 081 079 068 078 090
Adj. Flow (vph) - 3417383 414 0. 0 0 0 648 54.. 44:-1129 - .0
RTOR Reduction (vph) 0 0 77 0 0 0 0 0 19 0 0 0
Lane ‘Group Flow (vph) 0 724 337 0 0 0 0 648 . 35 44 1129 0
Turn Type Split Perm Perm Perm

Protected Phases 2 2 1 1
Permitted Phases 2 1 1

Actuated Green, G (s) 26.0 26.0 62.0 620 620 620
Effective Green, g (s) 29.0 290 65.0 65.0 650 650
Actuated g/C Ratio 0.29 -0:29 065 065 065 065
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Grp Cap (vph) i 1441 0 459 o 2300 1029 452 2300

v/s Ratio Prot 0.15 0.18 ¢0.32

vls Ratio Perm - 0.26 : i 003 006

v/c Ratio 0.50 0.73 0.28 0.03 010 049
Uniform Delay, d1 295 320 G 785 63 65 9.0
Progression Factor 092 0.89 101 136 084 0.64
Incremental Delay,d2 14 91 ' , 03 04 03 08
Delay (s) 282 375 7.9 8.6 5.8 6.3

Level of Service : C Do LR R AL A

Approach Delay (s)
Approach LOS

7 ;g«,
HCM Level of Service

HCM Average Control Delay 162
HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) ~ 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) .18 : : . :

¢ Critical Lane Group

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2




Queues
253: Court & Chestnut 6/8/2011

SN b

Lane Configurations J+4 ol & if LI &

Volume (vph) . 318 352 . ..525 43 30 881
Lane Group Flow (vph) 724 414 648 54 44 1129
Turn Type Perm Perm: Perm :
Protected Phases 2 1 1
Permitted Phases 2 1 1
Minimum Split (s) 200 290 310 310 310 31.0
Total Split(s) 320 320 680 680 680 680
Total Split (%) 32.0% 32.0% 68.0% 68.0% 68.0% 68.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0::4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Leadlag = ~ lLag Lag Lead lead Lead Llead -
Lead-Lag Opt:mlze’?

vic Ratio 0.50 077 028 005 010 049
Control Delay 284 313 8.0 2.6 6.0 6.4
Queue Delay . = 00 00 00 00 00 06
Total Delay 284 313 8.0 2.6 6.0 7.0
Queue Length 50th (ft) 114 141 68 1 6 87
Queue Length 95th (ft) 147 m250 117 11 m14 139
Internal Link Dist (ft) 178 376 255
Turn Bay Length (ft) 100

Base Capac;ty {(vph) 144 536 23001048 . .452 2300
Starvation Cap Reductn 0 0 0 0 0 704
Spillback Cap Reductn 0 0 282 0 0 0
Storage Cap Reductn 0 0 0 0 0 o

Reduced v/c Ratio 050 077 032 005 010 071

Actuated Cycle Length 100

‘N‘aylytkukra! Cycle: 60 ‘
Control Type: Pretimed
m Volume for 95th percentile queue is metered by upstream signal.

Spllts and Phases: 253: Court & Chestnut

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Unsignalized Intersection Capacity Analysis

9: Elm & Clinton ( Road'A' /cLINTON) 6/8/2011
D

Lane Configurations A

Sign Control- Stop Free Free

Grade _ _ 0% 0% 0%

Volume (veh/h): 0 251006 22 0 0.

Peak Hour Factor 090 0.80 09 090 090 0.0

Hourly flow rate (vph) =~ 0 31 1118 24 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Mediantype ~  None .

Median storage veh)

Upstream signal (ft) e 375 384
pX, platoon unblocked

vC, conflicting volume - 1130 - 571 1142
vC1, stage 1 conf vol

vC2, stage 2 confvol ‘ :

vCu, unblocked vol 1130 571 1142

tC, single (s) 68 69 4.1
tC, 2 stage (s)

ks . . 35 33 2.2
p0 queue free % 100 93 100

cM capacity (veh/n) 197 464 607
Volume Total 31 745
Volume Left 0 0 0
Volume Right L e .0 24
cSH 464 1700 1700
Volume to Capacity  ~ 0.07 044 0.23
Queue Length 95th (ft) 5 0 0
Control Delay(s) 133 0.0 00
Lane LOS B

Approach Delay (s) * 133 00
Approach LOS B

Average Delay ‘ 0.4
Intersection Capacity Utilization  38.5% ICU Level of Service - A

Analysis. 15

Year 2032 Future PM Peak Hour ‘ Synchro 6 Report
LaBella Associates, P.C. Page 1




HCM Unsignalized Intersection Capacity Analysis
7: Broad & Atlas ( BrRo&D / Roabd 'E') 6/8/2011

A e AN Y

Lane Configurations % 4 S b

Sign Control ' Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 9 145 472 17 31 28
Peak Hour Factor 0.80 080 080 080 080 0.80
Hourly flow rate (vph) - 11 181 590 21 39 35
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Mediantype =~ G None
Median storage veh)

Upstream-signal (ft) 386 212

pX, platoon unblocked  0.88 0.88 0.88
vC, conflicting volume 611 804.. . 601

vC1, stage 1 conf vol
vC2, stage 2 conf vol :
vCu, unblocked vol 558 778 546

tC, single (s) 4.1 : 64 62
tC, 2 stage (s)

tF(s) \ : 22 L e 35 3.3
p0 queue free % 99 88 93

cM capacity (veh/h). - 891 = ' . 317 473

5

Diraeic

Volume Total 11 181 611 74

Volume Left 11 0 0 39

Volume Right 0T 0 21 35

cSH 891 1700 1700 376

Volume to Capacity 001 011 036 020

Queue Length 95th (ft) 1 0 0 18

Control Delay (s) 9400 . 00 169

Lane LOS A C

Approach:Déelay (s) 05 0.0 169

Approach LOS C

Average Delay 1.5

Intersection Capacity Utilization = = 36.0% . ICU Level of Service A
Analysis Period (min) 15

Year 2032 Future PM Peak Hour Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
1: Broad & Gar Ramp 6/8/2011

— N ¢ TN 2

Lane Configurations 1N % $ W
Sign.Control Free Free  Stop

Grade 0% 0% 0%
Volume (veh/h) 9 20 139 361 125 145
Peak Hour Factor 0.80 080 08 093 085 0.85
Hourly-flow rate:(vph) 1 25 164 . 388 . 147 171
Pedestrians

Lane - Width (ft)
Walking Speed (ft/s)
Percent-Blockage
Right turn flare (veh)

Median type o T None
Median storage veh)

Upstream signal (ft) 194 e 404

pX, platoon unblocked

vC, conflicting volume 36 739 24

vC1, stage 1 conf vol
vC2, stage 2 confivol

vCu, unblocked vol 36 739 24
tC, single (s) : 41 ' 6.4 6.2
tC, 2 stage (s)

tE(s) . . S 220 0 0 86 3.3
p0 queue free % 90 57 84
cM capacity (veh/h) ~ 1575 345 1053

Volume Total ‘ .36 164 388 = 318
Volume Left 0 164 0 147
Volume Right 25 0o 0 1n
cSH 1700 1575 1700 540
Volume to Capacity 0.02 010 023 059
Queue Length 95th (ft) 0 9 0 94
Control Delay(s) 00 76 00 208
Lane LOS A C
Approach Delay (s) 00 22 208
Approach LOS C

Average Delay 8.6 ‘ »

Intersection Capagcity Utilization .=~ 41.6% 1CU Level of Service - A

Analysis Period (min) ‘ 15

Year 2032 Future PM Peak Hour Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
11: Court & Ramp 6/8/2011

A o N Y

Lane Conflguratlons d44 b

Sign Control ’ Free - Free Stop
Grade 0% 0% 0%
Volume (veh/h) ; 292 -804 . 0 0 298 0
Peak Hour Factor 080 080 080 080 0385 0.80
Hourly flow rate (vph). 115 755 0 0 351 0
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
nght turn flare (veh)

Medlan type . R None
Median storage veh)

Upstream signal (ft) oo 274 258

pX, platoon unblocked

vC, conflicting volume 0 482 0

vC1, stage 1 conf vol
vC2, stage 2 confvol
vCu, unblocked vol 0 482 0

tC, single (s) 44 68 69

tC, 2 stage (s)

tF (s) L e, . 35 33
pO queue free % 93 27 100

cM capacity (veh/h) 1622 477 1084

j\/blumefTota! 286 302 302 - 351

Volume Left 115 0 0 33

Volume Right ' <0 0 0 0

c¢SH 1622 1700 1700 477

Volume to Capacity ~ 0.07- 018 018 0.73

Queue Length 95th (ft) 6 0 0 15

Control Delay (s) 35 00 00 307

Lane LOS A D

Approach Delay (s) 1.1 30.7

Approach LOS D

Average Delay 9.6

Intersection Capacity Utilization = 36.7% ICU Level of Service . A
AnaIySIs Penod (m| 15

Year 2032 Future PM Peak Hour Synchro 6 Report
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Introduction

The City of Rochester and Monroe County Department of Transportation are investigating the conversion of
Broad St from one-way to two-way traffic. The segment of Broad St to the east of Chestnut St is being
analyzed as part of the City’s Broad-Court-Chestnut (BCC) project, while the segment between Chestnut St and
Stone St has been analyzed as part of the Midtown Redevelopment project. Phase 1 of the Midtown project
would include the two-way conversion between Chestnut St and S. Clinton Ave, and Phase 2 would include the
two-way conversion between S. Clinton Ave and Stone St.

The traffic analysis for the two-way conversion of Broad St between Chestnut St and Stone St has been
completed by LaBella Associates per discussions at a coordination meeting on December 3, 2010. The analysis
incorporates design and analysis that has recently been completed by Clark Patterson-Lee and SRF &
Associates for the portion of Broad St to the east of Chestnut St as part of the City’s BCC project.

Following is a description of the methodology used, proposed lane and intersection configuration, and a

summary of the results that support the full two-way conversion of Broad St. Plans, traffic volume diagrams,
and Synchro capacity analysis reports are included in the Appendix.

Methodology

Intersections Analyzed

Broad St / Chestnut St

Broad St/ Road “E” (Future Intersection)
Broad St/ Midtown Garage Ramp

Broad St/ Clinton Ave

Broad St/ Stone St/ Bausch & Lomb Place
Broad St/ South Ave

Existing Traffic Counts

Traffic counts were taken by LaBella Associates at the intersections with Clinton Ave and Chestnut St in
September 2010. Traffic counts from 2008 were used at the Stone St and South Ave intersections. Refer to
Figure 1 for a summary of the existing traffic volumes along Broad Street.

Background Traffic Volumes

The existing traffic counts were projected to the design year 2032 (ETC+20 for the Midtown Redevelopment)
using a growth rate of 0.5% per year. Traffic volumes for the components of the former Renaissance Square
project (downtown transit center, MCC campus) were also added to determine background, or “No-Build”
traffic volumes. Refer to Figure 2 for a summary of the Broad St background traffic volumes.

Future Traffic Volumes

Trips generated from the proposed Midtown Redevelopment were added to the background traffic volumes
(refer to Figure 3 for Midtown trip generation volumes). Broad St eastbound traffic volumes were derived from
the MCDOT City Coordination Spreadsheet and also added to the background traffic volumes (refer to Figure
4). The background, Midtown and Broad St eastbound volumes were combined to determine the future traffic
volumes with a full two-way conversion of Broad St (refer to Figure 5). The Synchro software package was
utilized to model the studied intersections. Existing signal timings (provided by MCDOT and verified in the
field) were used.



Broad St Two-Way Conversion Analysis
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Proposed Intersection and Lane Configuration

Following is a description of the proposed travel lane and intersection configuration for the segments of Broad
Street and intersections affected by the two-way conversion (also refer to Dwgs. BP-01 and BP-02):

- Chestnut St to S. Clinton Ave Segment: This segment of Broad Street will generally consist of three
lanes plus recessed parking lanes. Broad St westbound will include one travel lane with recessed
parking, which widens to two travel lanes at the Clinton Ave intersection. The eastbound direction will
include one travel lane with recessed parking. A center two-way left turn lane will be provided
between Atlas St and the Midtown Parking Garage ramps.

- S. Clinton Ave to Stone St Segment: This segment will include two westbound travel lanes and one
eastbound travel lane. The northern curb line and existing recessed parking area for the Clinton Square
building will be maintained.

- Stone St to South Ave Segment: The existing curb lines will be maintained. The proposed lane
configuration includes one eastbound travel lane and two westbound travel lanes (with left turn lanes at
the South Ave intersection). A portion of the existing concrete median will need to be reconstructed to
the north to accommodate an eastbound left turn / U-turn lane at Stone St.

- Broad St/ Chestnut St Intersection: This intersection will be reconstructed as part of the City’s Broad-
Court-Chestnut (BCC) project, which will likely precede the Midtown Redevelopment project.
Initially, the Broad Street westbound approach will be constructed with two lanes (through / left and
through / right). This approach will require re-striping to include one through lane and one left turn lane
once the two-way conversion of Broad St is implemented between Chestnut St and S. Clinton Ave. The
Broad St eastbound approach will include a left turn lane and a through/right turn lane. It is expected
that the BCC project will include underground conduit for the future signal equipment needed for the
eastbound approach.

- Broad St/ Clinton Ave Intersection: The new Broad St eastbound approach will include a through lane
and left turn lane. The westbound approach will include two through travel lanes. On S. Clinton Ave,
the existing right curb lane is proposed to be converted to a right turn only lane, as this travel lane
becomes a parking / bus lane north of the Broad St intersection. The northbound dual left turn from S.
Clinton Ave to Broad St will be maintained, and “cat tracks” may be helpful to guide vehicles through
the turn. New signal equipment will be installed for the eastbound approach.

- Broad St / Stone St / B&L Place Intersection: The existing splitter island will be removed to
accommodate the new eastbound through movement. A portion of the existing concrete median at the
eastbound approach will be reconstructed to allow for a left turn lane. Many vehicles currently make a
u-turn at the eastbound approach in order to access the South Ave Parking Garage. AASHTO turning
templates indicate that the proposed geometry will accommodate the eastbound u-turn movement. The
proposed left turn lane from Broad St westbound to Bausch & Lomb Place will be separated with a
striped median to align with the eastbound left turn lane. Signal equipment for the eastbound approach
will be relocated (from the splitter island) or replaced.

- Broad St / South Ave Intersection: The existing lane configuration will be maintained at this
intersection.



Broad St Two-Way Conversion Analysis
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Level of Service Analysis

A level of service analysis was completed for the Future (Year 2032) condition with the conversion of Broad St
to two-way traffic. Results of the analysis are summarized in the following tables:

Broad St/ Chestnut St Intersection (Signalized)
Peak ETC+20 LOS

Street & Approach Hour (Approach Delay)
Left AM C (24.7)
PM C (28.4)
Broad St Thru/Right AM C(21.8)
Eastbound PM C(33.3)
Overall AM € @28)
PM C (31.9)
Left AM C (24.5)
PM D (36.7)
Broad St . AM C (25.8)
Westbound Thru/Right PM C(21.7)
Overall AM € @255
PM C (28.4)
Left AM B (18.4)
PM D (48.4)
Chestnut St Thru AM C(25.8)
Northbound PM B (18.3)
Overall AM € @3.3)
PM C (25.9)
Left AM A(2.5)
PM B (14.0)
Chestnut St Thru/Right AM C (22.1)
Southbound PM D (37.8)
Overall AM C (21.6)
PM D (37.2)
Overall Intersection AM € 22.6)
PM C (31.1)

Broad St/ Future Road “E” Intersection (Unsignalized)

Peak ETC+20 LOS

Street & Approach Hour (Approach Delay)
Broad St Left AM B (10.2)
Eastbound PM A (8.8)
Road “E” AM D (28.9)
Southbound Overall PM C(17.2)
Overall Intersection AM A LD
PM A (1.5)




Broad St Two-Way Conversion Analysis
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Broad St / Midtown Garage Ramp Intersection (Unsignalized)

Peak ETC+20 LOS
Street & Approach Hour (Approach Delay)
Broad St Left AM A (9.9)
Westbound © PM A (82)
Garage Ramp Overall AM F (168.9) v/c=1.2
Northbound PM E (38.8) v/c=0.77
Overall Intersection AM B (L7)
PM A (11.7)

Broad St/ Clinton Ave Intersection (Signalized)

Peak ETC+20 LOS
Street & Approach Hour (Approach Delay)

Left AM C(32.1)

PM E (58.3) v/c 0.69
Broad St Thru AM C(30.2)
Eastbound PM D (40.1)
Overall AM € (30.5)
PM D (46.7)
Broad St AM C (25.2)
Westbound Overall PM D (43.4)
Left AM A(6.3)
PM A(2.2)

. Thru AM A(5.2)
Clinton Ave PM AQ2)
Northbound

Right AM A(0.9)

PM A(0.2)

Overall AM AGO

PM A (2.0

Overall Intersection AM B (11.8)
PM B (16.2)




Broad St Two-Way Conversion Analysis
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Broad St/ Stone St Intersection (Signalized)

Peak ETC+20 LOS

Street & Approach Hour (Approach Delay)
Left AM A (6.2)
PM A (2.9)
Broad St Thru/Right AM A(0.3)
Eastbound PM A (1.5)
Overall AM AQ23)
PM A (1.8)
Left AM A @D
PM A (8.3)
Broad St Thru/Right AM A(5.3)
Westbound PM A (9.6)
Overall AM AG.2)
PM A (9.5)
Stone St Overall AM D (46.2)
Southbound PM D (41.0)
Overall Intersection AM A (4.4)
PM B (12.7)

Broad St/ South Ave Intersection (Signalized)

ETC+20 LOS
Street & Approach Illf;:ll; ( AETS);ZC?I If)?li ) (Approach Delay)
PP Y1 With Improvements
Thru AM D (48.4) N/A
PM D (41.4) C(3L.8)
Broad St . AM C(31.9) N/A
Right
Eastbound PM F (136.7) E (56.7) v/c 0.89
Overall AM D (44.0) N/A
PM F (94.6) D (45.7)
Left AM C(33.5) N/A
PM C (25.5) C(28.9)
Broad St Thru/Right AM B (14.3) N/A
Westbound PM B (10.9) B (12.2)
Overall AM B (18.6) N/A
PM B (16.8) B (18.9)
Left AM A9.1) N/A
PM B (11.7) B (12.6)
South Ave Thru/Right AM A (7.5) N/A
Southbound PM B (13.1) B (14.7)
Overall AM A (7D N/A
PM B (13.0) B (14.5)
Overall Intersection AM € Q04 N/A
PM C (29.5) C (21.8)
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Conclusions

The level of service analysis indicates that the Broad St intersections with Chestnut St, Future Road “E”,
Clinton Ave and Stone St will operate with acceptable levels of service and delay upon the conversion of Broad
St from one-way to two-way traffic.

At the Broad St/ South Ave intersection, the eastbound approach is projected to operate at LOS “F” under
future conditions. Signal timing modifications could improve the approach LOS to “E” with a volume-to-
capacity ratio of 0.89. The timing changes include reducing the green time for the exclusive westbound left
turn phase and adding the time to the combined eastbound / westbound phase (the existing cycle length would
be maintained, as would the phasing for the South Ave approach). This intersection should be monitored once
the two-way conversion is implemented and the Midtown site redevelopment progresses to determine if signal
timing modifications are needed.

At the Broad St / Midtown Parking Garage ramp intersection, the level of service analysis indicates that the
ramp approach will operate at LOS “F” during the morning peak hour. The volume of vehicles exiting the
garage is projected based on expected distribution percentages for the garage exit ramps. The majority of the
vehicles using the Broad St exit ramp will likely be coming from Level C, where the ramp originates. These
vehicles also have the option to use the Court St exit ramp. If the projected delays at the Broad St ramp are
realized, then it is likely that more vehicles will utilize the Court St ramp instead. For example, if 30 of the left
turning vehicles at the Broad St ramp instead used the Court St ramp, the v/c ratio at the Broad St ramp would
be less than 1.0.

Actual delays at the Broad St ramp may be less than projected, due to the likelihood that the nearby signals at
S. Clinton Ave and Chestnut St will provide gaps in traffic along Broad St. Nonetheless, this intersection
should be monitored as the Midtown Redevelopment progresses in order to evaluate actual traffic volumes and
garage usage patterns.

Refer to the Appendix for plans showing the proposed Broad St lane configuration, traffic volume diagrams,
turning movement figures, and Synchro capacity analysis reports.

Y:\Rochester, City\210301 - Midtown RedevelopmentReports\3.Final DR\Final DR Traffic Analysis\Broad St Revised Analysis 6-10-2011\Broad St 2-
way Conversion Analysis Rev 6-10-11.docx
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Traffic Volume Figures



0119¥55°985
L9V AN “J81Sayd0y
1984S SJelS 00€

‘Od 'seaeoossy

viriddvi

ALNNOD J0UNOW “H3LSFHI0H 40 ALID
SISATYNY J14dvHL 1S av04d
INJNHOTIAIATE NMOLAIN

HNOH MY3d Nd B WY
SINNTOA 9144v4L (0102 HYIA) DNILSIXT
I 34N9H4

‘SN

CHESTNUT ST

MIDTOWN

GARAGE

{0102 Yv3IA) ONILSIXT
SINNTOA DI44vHL 1S avoHd

S. CLINTON AVE
B&L PLACE

N gty

- 984 (792)

\ﬁ (1en) z91

c
G

(se)
(02)

G6
96

Wd G¥°G-G¥*¥ -dNOH ¥¥3d Nd
WY G¥:8-G¥:/ “dNOH Mv3d WY

{Ind) Wy = 000 XX

SOUTH AVE

\ﬁ (51€) get

{ev1) 122

473 (480) -

189 (105) nY

@.MNV v%m — 1SQV0¥E (g s T
09) 99 |U\ (029) €2/ -

(e8) vp1 |U\

STONE ST

te

52
—
=
=

6 (176

(e68) 151 ..“»

(665) GEG -

“1e

57

51 (95

703 (1204
86

g

u3pApryg ouyer],




0119'%54'484
P19y L AN “191S8yooy
188115 SIEIS 00€

‘DA ‘seBiooasy

\RE S\

ALNNOJ J0HNOW ‘HILSTHIO0H 40 ALID
SISATYNVY J144vHL 1S dv0Oug
INJNJ0TIAIATH NMOLAIW

HNOH Mv3id d B WY
SINNTOA 2144vHL (2£02 HYIA) ATING-ON
Z 34nvI4

SIN

{ce0z HY3A) A1ING-ON

Wd G¥:G-GFy “dNOH Y¥3d INd
WV G¥'8-GF:/ "dNOH Mv3d WY

{(d) Iy = (00 XX

SINNTOA 3144vHL LS av0oug
T
w (NE)
=
[ = L
2 = = & =
% 2 = 2 5 =
sc | =5 23 |5 i a
R = €5 | 2| A won 3
88 T B @ /hu (5¢) 901
« rw « rw q (22) 101 »ﬁ (zse) vS1
-~ (091) 92
oon e F » \V ammvewwm > 1SQvodE (750 I » \V (een) g1 T J » \V
(6a)get —3 | 1 1 R (8r2)cog =3 | 1 1 (899009 —3 | V1 1 1
aZ.U« 3z EE:.U« 28 S &
— ~
w2
[NE)
=
o
T
w2

yreaq

udprApmg otjyerf




ALNNOY JOENOW ‘Y31SIHI0Y 40 ALID SI'N
SISATYNY Ji4dvHL LS av0y8

0119'yGy G8S
7197 | AN ‘18isayooy ININJ0TIAIATH NAMOLAIN
o TsoeOE HNOH YY3d Wd 3 WY
R} gy — NOILYHINID dI4l LNINJ0T1IAIAIY NMOLAIN N

glmmms € 34N9I4

Nd S¥:5-Gt'¥ “HNOH Wy3d Wd
Y G¥:8-Gp:/ "HNOH Yv3d WY
(Nd) Y = (X0 XX

(AYM-OML SI 1S QY049 BNINNSSY)
NOLLYHINTD didl
INFNC0TEAIATY NMOLAIN

MIDTOWN
GARAGE
B&L PLACE
SOUTH AVE

(=i
N o
o
(=2}

161 (145)
125)

iy

143 (88)

ﬁ 1 ﬁ CHESTNUT ST

(29) %01
(S) 2 - (g9) 11|

ﬁ 1 S. GLINTON AVE

(o) 88

Ame 607 — 1 6e _.v 672 I» MN_._.V A 1S Q<Dm_m AN_._.V 8L e Avvv 81 I»

e~ ey, (89) 09 =

Iy (82) G|

{ve) ¢ - (Gp1) 191 <8
(09) ov Nk t rv me WWF t «

2 o8 1

1528

37 (105) mme-
91 (58) oY

19

FUTURE
ROAD "E"

STONE ST

oggaq
udpApuyg uyyer,




0119'7Gy°G8S
7L9¥L AN “JeIsayaoy
18811 81B1S 00€

N ‘Seneossy

vili32gavi

ALNNOD J0HNOI ‘H31SFHIOH 40 ALID
SISATYNY 3144vdl LS dv0oud
INFNH0TIAIATE NMOLAIN

HNOH YY3d Nd ® WY
SINNTOA NOISHIANOD AVYM-OML LS avoud
¥ 34Nn9d4

SN

Wd §¥:G-GyF *dNOH H¥3d Wd
WY G¥:8-G¥/ *dNOH H¥3d WY

(Nd) WY = (XX) XX
(133HSQY3IHAS NOILYNIQHO0D ALID 10adn
NOY4 AINIHIA STNNTOA ANNOFLSY)
SINNTOA NOISHIANOI AYM-0ML 1S avoHd
T
w
5 m
= 2y = 8 w
o S = = = <
x = o = a x>
o Q < = — 5
= =S g |o s =
- g N o | A
| (o sr Ty |- e
AL N (28) 9 AL N (19) 82 € (00)) Iy} ~— (3/) 26

29 (23) i >

FUTURE
ROAD "E"

15 avoyd

STONE ST

4

49 (22)
-49 (-22)

B
udp Apug opyges],




0119754685
71971 AN “J81S8yd0Yy
lssliS S1BlS 00€

‘O ‘SeaBI00SsY

viidavi

ALNNO3J JOUNOW ‘431SIHI0H 40 ALID
SISATYNY 014dvdl 1S av0dd
ININ40TIAIAIH NMOLAIW

HNOH Mv3id Nd ® WY
SINNTOA 144wyl (2802 HY3A) JUNLNA
G 3HN9I4

SN

d G¥:G-G¥y “dNOH %V3d INd
WY G¥:8-GF:/ “dNOH Hv3d WY

{nd) Wy = (X0 XX
1NIW4013A3ATH NMOLAIN ANY
NOISHIANOD AYM-OML T1Nd HLIM
(ze0z "v3A) 3unLNd
S3IWNTOA JlH4vHL 1S avodd
T
w
p— Ll
ju =
Z Sy z c =
Y =5 = = | A =
a5 |9 Ts 23 _Ts |5 3 (v 081 5
ges \ﬁA v =4 S2s M 3 | - (89252 ]
g == v12) 121 5 o 8- % (6€) 901
T1Y. | (e ~— (£9) 197 ITREE T | @nae £
{62) 081 « (22) 201 \ﬁ (z58) ¥S1
A.\ « rv Nalon £ e A.\ rv <— (151 926 A.\ rv L o G ~— (8/2) 92t
oon ge T AJ » \V Amﬁv:mm > AJ \V (61 62z T Mwmw N%H > 1Savosd  (z 69 AJ » \V ve) 290 T AJ » \V
(36) mv: —| 11T N W . - Y (098) v — | 1 1 T 96/) 099 —3-
4 NS g (z€) 191 BL 8 888
lu\ % WW w R 2L lu\ ° o = WM\%
S S o — -8
o
=
w

meaq

udpAprog oiffel]




Level of Service Analysis
Future (2032) Condition
AM Peak Hour



HCM Signalized Intersection Capacity Analysis

2572: Broad & Chestnut 6/10/2011
Ay v AN ALY

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

Lane Configurations L 8 L] 8 LI 3 LI &

Ideal Flow (vphpl) 1900 1900 1900 - 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 094 1.00 1.00 1.00 0.99 1.00 0.97

Fiph, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.91 1.00 1.00 1.00 0.98 1.00 095

Fit Protected 0.95 1.00 0.95 1.00 0.95 1.00 095 1.00

Satd. Flow (prot) 1770 1599 1770 1854 1770 3425 1770 3270

Fit Permitted 0.57 1.00 0.47 1.00 013 1.00 0.33 1.00

Satd. Flow (perm) 1066 1599 883 1854 247 3425 615 3270

Volume (vph) 104 86 121 33 148 2 248 402 76 29 567 303

Peak-hour factor, PHF 090 0.90 0.90 0.73 093 050 088 089 090 090 0.80 0.81

Adj. Flow (vph) 116 96 134 45 159 4 282 452 84 32 709 374

RTOR Reduction {vph) 0 50 0 0 1 0 0 15 0 0 64 0

Lane Group Flow (vph) 116 180 0 45 162 0 282 521 0 32 1019 0

Confl. Peds. (#/hr) 64 20 30 30

Turn Type Perm Perm pm+pt pm+pt

Protected Phases 3 3 5 2 1 6

Permitted Phases 3 3 3 3 2 6

Actuated Green, G (s) 29.0 290 29.0 290 52.0 37.0 60.0 410

Effective Green, g (s) 31.0 31.0 31.0 310 56.0 390 63.0 43.0

Actuated ¢/C Ratio 0.31  0.31 0.31  0.31 0.56 0.39 0.63 0.43

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 50 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 2.0 2.0 2.0

Lane Grp Cap (vph) 330 496 274 575 397 1336 630 1406

v/s Ratio Prot c0.14 0.09 c0.12  0.16 0.01 ¢0.33

v/s Ratio Perm 0.11 0.05 0.28 0.02

v/c Ratio 0.35 0.36 0.16 0.28 0.71 0.39 0.05 0.72

Uniform Delay, d1 26.7 26.8 251 261 183 21.9 76 236

Progression Factor 0.81 0.74 093 094 068 1.14 0.33 0.87

Incremental Delay, d2 2.9 2.0 1.3 1.2 59 0.9 0.0 1.5

Delay (s) 247 218 245 258 184 258 25 221

Level of Service C C C C B C A C

Approach Delay (s) 22.8 255 23.3 21.6

Approach LOS C C C C

Intersection Summary o ‘ ‘ ; .

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 76.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 2



Queues

2572: Broad & Chestnut 6/10/2011
O 2 U B
l.ane Group . EBL EBT WBL WBT NBL NBT SBL S8BT
Lane Configurations % 1S % 1S Y AL LT 5
Volume (vph) 104 86 33 148 248 402 29 567
Lane Group Flow (vph) 116 230 45 163 282 536 32 1083
Turn Type Perm Perm pm+pt pm-+pt
Protected Phases 3 3 5 2 1 6
Permitted Phases 3 3 3 3 2 6
Detector Phases 3 3 3 3 5 2 1 6
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 170
Minimum Split (s) 270 270 270 270 120 120 120 320
Totai Split (s) 340 340 340 340 240 420 240 420
Total Split (%) 34.0% 34.0% 34.0% 34.0% 24.0% 42.0% 24.0% 42.0%
Yeliow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode Max Max Max Max None Max C-Max None
v/c Ratio 035 042 016 028 075 040 005 074
Control Delay 254 162 253 261 21.8 249 25 225
Queue Delay 61.2 0.0 0.0 129 0.1 0.5 0.0 1053
Total Delay 866 162 253 389 219 254 25 1279
Queue Length 50th (ft) 46 56 26 95 66 144 2 357
Queue Length 95th (ft) 85 110 50 164 112 193 7 122
Internal Link Dist (ft) 142 614 255 153
Turn Bay Length (ft) 125
Base Capacity (vph) 330 546 274 575 447 1350 642 1469
Starvation Cap Reductn 0 0 0 0 7 424 0 588
Spillback Cap Reductn 220 0 0 383 0 126 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.05 042 016 085 064 058 0.05 1.23

Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 19 (19%), Referenced to phase 1:SBL, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

Splits and Phases:  2572: Broad & Chestnut

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton 6/10/2011
T T 2 NN B S Rt

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

Lane Configurations L 4 4 B 44 i

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 1.00 095 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.76

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.97 1.00 1.00 085

Flt Protected 0.95 1.00 1.00 095 1.00 1.00

Satd. Flow (prot) 1770 1863 3354 1770 3539 1204

Flt Permitted 0.23  1.00 1.00 095 1.00 1.00

Satd. Flow (perm) 433 1863 3354 1770 3539 1204

Volume (vph) 35 217 0 0 470 103 581 1179 239 0 0 0

Peak-hour factor, PHF  0.80 090 090 090 086 066 090 094 090 090 090 0.90

Adj. Flow (vph) 44 241 0 0 547 156 646 1254 266 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 84 0 0 0

Lane Group Flow (vph) 44 241 0 0 703 0 646 1254 182 0 0 0

Confl. Peds. (#/hr) 94 55 94 52

Turn Type Perm Split Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 2 1

Actuated Green, G (s) 320 32.0 32.0 56.0 56.0 56.0

Effective Green, g (s) 350 35.0 35.0 59.0 59.0 59.0

Actuated g/C Ratio 0.35 035 0.35 0.59 059 0.59

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Grp Cap (vph) 152 652 1174 1044 2088 710

v/s Ratio Prot 0.13 c0.21 c0.37 0.35

v/s Ratio Perm 0.10 0.22

v/c Ratio 0.29 0.37 0.60 062 060 026

Uniform Delay, d1 235 243 26.7 13.2 13.0 9.9

Progression Factor 117 118 0.87 0.34 033 0.03

Incremental Delay, d2 4.6 1.6 2.1 1.9 0.9 0.6

Delay (s) 321 302 25.2 6.3 52 0.9

Level of Service C C C A A A

Appreach Delay (s) 30.5 25.2 5.0 0.0

Approach LOS C C A A

Intersection Summary =

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 Future AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

256: Broad & Clinton 6/10/2011
O N B
Lane Group ' EBL EBT WBT NBL NBT NBR
Lane Configurations L1 " R 3 S LI i
Volume (vph) 35 217 470 581 1179 239
Lane Group Flow (vph) 44 241 703 646 1254 266
Turn Type Perm Split Perm
Protected Phases 2 2 1 1
Permitted Phases 2 2 2 1
Minimum Split (s) 29.0 29.0 29.0 280 280 280
Total Spiit (s) 38.0 38.0 380 620 620 620
Total Split (%) 38.0% 38.0% 38.0% 62.0% 62.0% 62.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Llag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
v/c Ratio 029 037 060 062 060 0.34
Control Delay 341 308 255 6.5 53 0.9
Queue Delay 0.0 1.4 0.2 1.1 0.6 0.0
Total Delay 341 322 257 7.7 5.9 0.9

Queue Length 50th (ft) 25 136 199 79 75 0
Queue Length 95th (ft) 50 203 229 m130 97 mQ

Internal Link Dist (ft) 249 104 346

Turn Bay Length (ft)

Base Capacity (vph) 152 652 1174 1044 2088 794
Starvation Cap Reductn 0 243 0 194 430 0
Spillback Cap Reductn 0 0 89 0 0 0
Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 029 059 065 076 076 034

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 16 (16%), Referenced to phase 1:NBTL, Start of Green
Natural Cycle: 60

Control Type: Pretimed

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

Splits and Phases: 256: Broad & Clinton

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

255: Broad & Stone 6/10/2011
N S 2 2N N LG
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations b T LI N
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.93 1.00 0.98 0.96
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 0098 0.86
Fit Protected 095 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1622 1770 3382 1549
Fit Permitted 0.19 1.00 048 1.00 1.00
Satd. Flow (perm) 351 1622 903 3382 1549
Volume (vph) 107 106 252 180 109 941 161 0 0 0 0 0
Peak-hour factor, PHF 090 080 090 090 090 090 090 080 080 080 0.80 0.80
Adj. Flow (vph) 119 118 280 200 121 1046 179 0 0 0 0 0
RTOR Reduction (vph) 0 0 8 0 0 7 0 0 0 0 0 9
Lane Group Flow (vph) 0 237 472 0 121 1218 0 0 0 0 0 0
Confl. Peds. (#/hr) 68 62 1
Turn Type custom pm+pt Perm Perm
Protected Phases 2 12 1 3
Permitted Phases 2 12 12 1 1 3
Actuated Green, G (s) 83.0 88.0 69.9 699 1.5
Effective Green, g (s) 87.0 90.0 719 719 4.0
Actuated g/C Ratio 0.87 0.90 072 072 0.04
Clearance Time (s) 5.0 5.0 5.0 55
Vehicle Extension (s) 2.0 2.0 2.0 5.0
Lane Grp Cap (vph) 520 1460 649 2432 62
v/s Ratio Prot c0.07 0.30 c0.36 c0.01
v/s Ratio Perm 0.33 0.13
v/c Ratio 0.46 0.32 0.19 0.50 0.01
Uniform Delay, d1 7.4 0.7 4.6 6.2 46.1
Progression Factor 0.81 0.4 0.77 0.76 1.00
Incremental Delay, d2 0.2 0.0 0.5 0.6 0.1
Delay (s) 6.2 0.3 4.1 53 46.2
Level of Service A A A A D
Approach Delay (s) 2.3 52 0.0 46.2
Approach LOS A A A D
Intersection Summary L :
HCM Average Control Delay 4.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 Future AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
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Queues

255: Broad & Stone 6/10/2011
R
Lane Group . EBU EBL EBT WBL WBT S8BT
Lane Configurations ho] T LI &
Volume (vph) 107 106 252 109 941 0
L.ane Group Flow (vph) 0 237 480 121 12256 9
Turn Type custom pm+pt Perm
Protected Phases 2 12 1 3
Permitted Phases 2 12 12 1 1
Detector Phases 2 2 12 1 1 3
Minimum Initial (s) 3.0 3.0 13.0 13.0 6.0
Minimum Spilit (s) 12.0 120 28.0 28.0 300
Total Split (s) 230 230 690 46.0 460 310
Total Split (%) 23.0% 23.0% 69.0% 46.0% 46.0% 31.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag lLag Lead Lead
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max None
v/c Ratio 059 031 022 047 003
Control Detay 14.9 0.6 51 4.8 0.0
Queue Delay 0.0 0.1 0.0 0.4 0.0
Total Delay 14.9 0.7 51 52 0.0
Queue Length 50th (ft) 84 0 (K 64 0
Queue Length 95th (ft) mi33 m29 mb8 312 0
Internal Link Dist (ft) 285 249 648
Turn Bay Length (ft) 30
Base Capacity (vph) 481 1568 544 2586 574
Starvation Cap Reductn 0 170 0 769 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 049 034 022 067 002

Intersection Summary.
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 10 (10%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

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

Splits and Phases:  255: Broad & Stone
— )
f""" al "A @

Year 2032 Future AM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

239: Broad & South 6/10/2011
A N VA T A

Movement FBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations 4 f ¥y 44 LIRS

Ideal Flow {vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 097 095 1.00 0.86

Frpb, ped/bikes 1.00 089 100 1.00 1.00 0.99

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 085 1.00 1.00 1.00 098

Fit Protected 1.00 1.00 095 1.00 095 1.00

Satd. Flow {prot) 1863 1407 3433 3539 1770 6259

Fit Permitted 1.00 1.00 0.13 1.00 0.95 1.00

Satd. Flow (perm) 1863 1407 482 3539 1770 6259

Volume (vph) 0 426 154 187 660 0 0 0 0 123 739 96

Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 090 090

Adj. Flow {vph) 0 473 171 208 733 0 0 0 0 137 821 107

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 24 0

Lane Group Flow (vph) 0 473 171 208 733 0 0 0 0 137 904 0

Confl. Peds. (#/hr) 61 35 96 27

Turn Type Perm custom Prot

Protected Phases 3 4 347 2 26

Permitted Phases 3 34

Actuated Green, G (s) 28.0 280 39.0 480 375 415

Effective Green, g (s) 30.0 30.0 43.0 500 40.0 440

Actuated g/C Ratio 0.30 030 043 0.50 040 0.44

Clearance Time (s) 5.0 5.0 5.0 55

Lane Grp Cap (vph) 559 422 591 1770 708 2754

v/s Ratio Prot c0.25 0.05 c¢0.21 0.08 c0.15

v/s Ratio Perm 012 0.1

v/c Ratio 085 041 035 0.41 0.19 0.33

Uniform Delay, d1 328 279 345 158 195 183

Progression Factor 1.03 104 -0.93  0.87 0.44 0.40

Incremental Delay, d2 14.5 2.9 1.5 0.6 0.5 0.3

Delay (s) 484 319 335 143 9.1 75

Level of Service D C C B A A

Approach Delay (s) 44.0 18.6 0.0 7.7

Approach LOS D B A A

Intersection Summary . ~ ‘

HCM Average Control Delay 20.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 Future AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

239: Broad & South 6/10/2011
- Y ¥ T >

Lane Group EBT . EBR WBL WBT . SBL.  SBT gl g5 26 a7

Lane Configurations 4 FoooNN 44 LI

Volume (vph) 426 154 187 660 123 739

l.ane Group Flow (vph) 473 171 208 733 137 928

Turn Type Permcustom Prot

Protected Phases 3 4 347 2 26 1 5 6 7

Permitted Phases 3 34

Minimum Split (s) 23.0 230 120 26.0 4.0 40 30.0 270

Total Split (s) 33.0 330 16.0 860 430 900 4.0 40 470 370

Total Split (%) 33.0% 33.0% 16.0% 86.0% 43.0% 90.0% 4% 4% 47% 37%

Yeliow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.5 0.0 0.0 1.5 1.0

l.ead/lag Lag Lag Lag Lead Lead

l.ead-Lag Optimize?

v/c Ratio 08 041 035 041 019 0.33

Control Delay 494 326 26.0 145 9.2 7.2

Queue Delay 0.0 0.0 0.0 0.5 0.0 0.0

Total Delay 494 326 260 150 9.2 7.2

Queue Length 50th (ft) 281 88 43 164 15 25
Queue Length 95th (ft) #456 149 60 200 34 31

Internal Link Dist (ft) 987 285 637
Turn Bay Length (ft) 100

Base Capacity (vph) 559 422 591 1770 708 2778
Starvation Cap Reductn 0 0 0 567 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 085 041 035 061 019 0.33

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 74 (74%), Referenced to phase 2:SBTL and 6:SBT, Start of Green

Natural Cycle: 70

Control Type: Pretimed

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

Splits and Phases:  239: Broad & South

Year 2032 Future AM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Unsignalized Intersection Capacity Analysis

1: Broad & Gar Ramp 6/10/2011
- N ¥ TN

Movement EBT: EBR WBL WBT NBL ' NBR

Lane Configurations s % 4 ¥

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 326 130 229 464 92 161

Peak Hour Factor 090 080 090 090 090 090

Hourly flow rate (vph) 362 162 254 516 102 179

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 184 414

pX, platoon unblocked 0.90 0.94 0.90

vC, conflicting volume 525 1468 443

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 474 1370 384

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 74 9 70

cM capacity (veh/h) 983 113 600

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 525 254 516 281

Volume Left 0 254 0 102

Volume Right 162 0 0 179

cSH 1700 983 1700 233

Volume to Capacity 0.31 026 030 1.20

Queue Length 95th (ft) 0 26 0 342

Control Delay (s) 0.0 9.9 0.0 168.9

Lane LOS A F

Approach Delay (s) 0.0 3.3 168.9

Approach LOS F

Intersection Summary

Average Delay 31.7

Intersection Capacity Utilization 62.8% ICU Level of Service

Analysis Period (min) 15

Year 2032 Future AM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
Page 1



HCM Unsignalized Intersectlon Capamty Analysis
4: Broad & Atlas =+

6/10/2011

A .o~ AN Y
Movement EBL . EBT WBT WBR @ SBL SBR
Lane Configurations b1 4 T W
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 467 678 21 19 15
Peak Hour Factor 0.80 090 090 080 080 0.80
Hourly flow rate (vph) 25 519 753 26 24 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 376 222
pX, platoon unblocked  0.83 0.85 083
vC, conflicting volume 780 1335 766
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 733 1320 717
tC, singte (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 83 95
¢cM capacity (veh/h) 720 141 355
Direction, Lane # EB1 EB2 WBI1 SBi1
Volume Total 25 519 780 42
Volume Left 25 0 0 24
Volume Right 0 0 26 19
cSH 720 1700 1700 192
Volume to Capacity 0.03 031 046 0.22
Queue Length 95th (ft) 3 0 0 20
Control Delay (s) 10.2 0.0 0.0 289
Lane LOS B D
Approach Delay (s) 0.5 0.0 289
Approach LOS D
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 47.0% ICU Level of Service
Analysis Period (min) 15

Year 2032 Future AM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
Page 1
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HCM Signalized Intersection Capacity Analysis

2572: Broad & Chestnut 6/10/2011
Aoy v AN b 2 S

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

Lane Configurations % i ] T L T & S L T

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 094 1.00 0.96 1.00 0.96 1.00 092

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.91 1.00 098 1.00 098 1.00 097

Fit Protected 095 1.00 095 1.00 095 1.00 0.95 1.00

Satd. Flow (prot) 1770 1586 1770 1754 1770 3325 1770 3177

Fit Permitted 0.59 1.00 0.32 1.00 0.10 1.00 0.16 1.00

Satd. Flow (perm) 1090 1586 599 1754 195 3325 305 3177

Volume (vph) 132 135 214 100 98 9 215 653 89 23 643 176

Peak-hour factor, PHF 090 090 090 074 066 040 072 085 075 080 075 0388

Adj. Flow {vph) 147 150 238 135 148 22 299 768 119 29 857 200

RTOR Reduction (vph) 0 53 0 0 5 0 0 14 0 0 22 0

Lane Group Flow (vph) 147 335 0 135 165 0 299 873 0 29 1035 0

Confl. Peds. (#/hr) 64 210 158 211

Turn Type Perm Perm pm+pt pm+pt

Protected Phases 3 3 5 2 1 6

Permitted Phases 3 3 3 3 2 6

Actuated Green, G (s) 345 345 345 345 499 36.5 511 371

Effective Green, g (s) 36.5 36.5 365 365 53.9 385 551  39.1

Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.54 0.38 055 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 2.0 2.0 2.0

Lane Grp Cap (vph) 398 579 219 640 348 1280 402 1242

v/s Ratio Prot c0.24 0.10 c0.13  0.27 c0.01 ¢0.33

v/s Ratio Perm 0.13 0.23 0.33 0.03

v/c Ratio 0.37 0.58 062 0.26 0.86 0.68 0.07 0.83

Uniform Delay, d1 233 256 26.0 223 26.0 257 122 275

Progression Factor 111 1.14 0.94 093 1.15  0.67 1.15  1.20

Incremental Delay, d2 2.6 4.2 12.3 1.0 18.4 1.2 0.0 4.7

Delay (s) 284 333 36.7 217 484 18.3 140 378

Level of Service C C D C D B B D

Approach Delay (s) 31.9 28.4 259 37.2

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
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Queues

2572: Broad & Chestnut 6/10/2011
O T2 N
Lane Group -~ EBL EBT WBL WBT NBL NBT SBL SBT
LLane Configurations L T L T LI LI 1S
Volume (vph) 132 135 100 98 215 653 23 643
Lane Group Flow (vph) 147 388 135 170 299 887 29 1057
Turn Type Perm Perm pm+pt pm-+pt
Protected Phases 3 3 5 2 1 6
Permitted Phases 3 3 3 3 2 6
Detector Phases 3 3 3 3 5 2 1 6
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 270 270 27.0 270 120 120 190 220
Total Split (s) 34.0 340 340 340 190 470 19.0 470
Total Split (%) 34.0% 34.0% 34.0% 34.0% 19.0% 47.0% 19.0% 47.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode Max Max Max Max None None C-Max None
v/c Ratio 0.38 061 077 026 081 068 0.07 0384
Control Delay 314 291 588 224 378 182 96 354
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.1 0.0 59
Total Delay 314 291 588 224 378 193 96 413

Queue Length 50th (ft) 72 169 77 62 102 170 10 323
Queue Length 95th (ft) 140 292 #131 74 118 181 16 266

Internal Link Dist (ft) 132 614 255 153
Turn Bay Length (ft) 125

Base Capacity (vph) 382 631 175 645 380 1476 429 1418
Starvation Cap Reductn 0 0 0 0 0 336 0 305
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 061 077 026 079 078 007 095

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 98 (98%), Referenced to phase 1:SBL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

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

Splits and Phases:  2572: Broad & Chestnut

Year 2032 Future PM Peak Hour Synchro 6 Report
LaBella Associates, P.C. Page 1



HCM Signalized Intersection Capacity Analysis

256: Broad & Clinton 6/10/2011
Ay v ANt 2 MY

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

Lane Configurations w 4 1 w 4 i

Ideal Flow (vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 1.00 095 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.73

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.96 1.00 1.00 085

Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 3297 1770 3539 1164

Fit Permitted 023 1.00 1.00 095 1.00 1.00

Satd. Flow (perm) 425 1863 3297 1770 3539 1164

Volume (vph) 56 112 0 0 394 108 315 919 98 0 0 0

Peak-hour factor, PHF~ 0.80 090 0980 090 093 083 088 090 090 090 0.90 0.90

Adj. Flow (vph) 70 124 0 0 424 130 358 1021 109 0 0 0

RTOR Reduction (vph) 0 0 0 0 23 0 0 0 33 0 0 0

Lane Group Flow (vph) 70 124 0 0 531 0 358 1021 76 0 0 0

Confl. Peds. (#/hr) 99 96 105 96

Turn Type Perm Split Perm

Protected Phases 2 2 1 1

Permitted Phases 2 1

Actuated Green, G (s) 21.0 21.0 21.0 67.0 670 670

Effective Green, g (s) 240 24.0 24.0 700 700 70.0

Actuated g/C Ratio 024 024 0.24 0.70 0.70 0.70

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

LLane Grp Cap (vph) 102 447 791 1239 2477 815

v/s Ratio Prot 0.07 c0.17 0.20 ¢0.29

v/s Ratio Perm 0.16 0.09

v/c Ratio 0.69 0.28 0.67 029 041 0.09

Uniform Delay, d1 346 309 34.4 5.6 6.3 4.8

Progression Factor 1.30 1.29 1.21 0.30 0.28 0.00

Incremental Delay, d2 13.5 0.1 1.6 0.5 0.4 0.2

Delay (s) 58.3 401 43.4 2.2 2.2 0.2

L.evel of Service E D D A A A

Approach Delay (s) 46.7 434 2.0 0.0

Approach [LOS D D A A

Intersection. Summary: - ~

HCM Average Control Delay 16.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 100.0 Sum of {ost time (s) 6.0

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 Future PM Peak Hour
l.aBella Associates, P.C.

Synchro 6 Report
Page 2



Queues

256: Broad & Clinton 6/10/2011
O T N B
l.ane Group: 1 EBL EBT: - WBT: :NBL. NBT = NBR
Lane Configurations b L S b 44 il
Volume (vph) 56 112 394 315 919 98
Lane Group Flow (vph) 70 124 554 358 1021 109
Turn Type Perm Split Perm
Protected Phases 2 2 1 1
Permitted Phases 2 1
Detector Phases 2 2 2 1 1 1
Minimum Initial (s) 6.0 6.0 6.0 7.0 7.0 7.0
Minimum Split (s) 29.0 290 290 280 280 280
Total Split (s) 50.0 50.0 50.0 500 50.0 50.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag lLag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 042 028 068 029 041 013
Control Delay 419 389 395 24 24 0.3
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 419 389 395 2.6 2.4 0.3
Queue Length 50th (ft) 44 78 171 21 32 0
Queue Length 95th (ft) 76 128 m195 32 43 m0
Internal Link Dist (ft) 249 114 346
Turn Bay Length (ft)
Base Capacity (vph) 329 876 1566 1239 2478 848
Starvation Cap Reductn 0 0 0 273 203 0
Spillback Cap Reductn 0 0 135 33 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 021 014 039 037 045 0.13

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 40 (40%), Referenced to phase 1:NBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

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

Splits and Phases:  256: Broad & Clinton

‘1@1
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HCM Signalized Intersection Capacity Analysis

255: Broad & Stone 6/10/2011
N i U W B S
Movement EBU EBL 'EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT
Lane Configurations b T LT & S N
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.85 1.00 099 0.86
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 099 0.89
Flt Protected 095 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1463 1770 3466 1419
Fit Permitted 023 1.00 0.51 1.00 0.99
Satd. Flow (perm) 432 1463 947 3466 1419
Volume (vph) 22 39 168 146 121 860 37 0 0 0 30 15
Peak-hour factor, PHF 090 080 090 080 080 090 080 09 090 090 080 0.80
Adj. Flow (vph) 24 49 187 182 151 956 46 0 0 0 38 19
RTOR Reduction (vph) 0 0 27 0 0 3 0 0 0 0 0 123
Lane Group Flow (vph) 0 73 342 0 151 999 0 0 0 0 0 179
Confl. Peds. (#/hr) 129 128 51
Turn Type custom pm+pt Perm Perm
Protected Phases 2 12 1 3
Permitted Phases 2 12 12 1 1 3
Actuated Green, G (s) 66.2 712 61.7 61.7 18.3
Effective Green, g (s) 702 732 63.7 637 20.8
Actuated g/C Ratio 070 0.73 0.64 064 0.21
Clearance Time (s) 5.0 5.0 5.0 55
Vehicle Extension (s) 2.0 2.0 2.0 50
Lane Grp Cap (vph) 390 1071 603 2208 295
v/s Ratio Prot 0.01 ¢0.25 ¢0.29
v/s Ratio Perm 012 0.16 0.21
v/c Ratio 019 032 025 045 0.61
Uniform Delay, d1 10.1 4.7 7.8 9.3 35.9
Progression Factor 0.28 0.31 0.94 0.97 1.00
Incremental Delay, d2 0.1 0.1 1.0 0.7 5.1
Delay (s) 2.9 1.5 8.3 9.6 41.0
Level of Service A A A A D
Approach Delay (s) 1.8 9.5 0.0 41.0
Approach LOS A A A D
Intersection Summary ;
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.
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Queues

255: Broad & Stone 6/10/2011
L T 2
Lane Group.  EBU EBL  EBT . WBL. WBT . SBET
Lane Configurations o] T N Ah &
Volume (vph) 22 39 168 121 860 15
Lane Group Flow (vph) 0 73 369 151 1002 302
Turn Type custom pm+pt Perm
Protected Phases 2 12 1 3
Permitted Phases 2 12 12 1 1
Detector Phases 2 2 12 1 1 3
Minimum Initial (s) 3.0 3.0 13.0 13.0 6.0
Minimum Split (s) 12.0 120 28,0 28.0 300
Total Split (s) 120 120 680 56.0 560 320
Total Split (%) 12.0% 12.0% 68.0% 56.0% 56.0% 32.0%
Yeliow Time (s) 4.0 4.0 4.0 4.0 45
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max None
v/c Ratio 021 034 026 045 0.72
Control Delay 3.0 21 107 109 20.7
Queue Delay 0.0 0.2 0.0 1.3 0.0
Total Delay 3.0 23 107 121 207
Queue Length 50th (ft) 0 0 52 191 87
Queue Length 95th (ft) m18 90 90 282 124
Internal Link Dist (ft) 285 248 648
Turn Bay Length (ft)
Base Capacity (vph) 393 1132 570 2210 528
Starvation Cap Reductn 0 273 0 924 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 019 043 026 0.78 0.57

Intersection Summary.

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 21 (21%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 70

Contro! Type: Actuated-Coordinated

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

Splits and Phases:  255: Broad & Stone

e
— a1
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HCM Signalized Intersection Capacity Analysis

239: Broad & South 6/10/2011
Ay v A b A MY

Movement EBT. EBR WBL WBT WBR  NBL ¢ NBT NBR 'SBL ' SBT:  SBR

L.ane Configurations # il L 44 LIRS

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.97 095 1.00 0.86

Frpb, ped/bikes 1.00 080 1.00 1.00 1.00 1.00

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 085 1.00 1.00 1.00 0.99

Fit Protected 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 1259 3433 3539 1770 6339

Fit Permitted 1.00 1.00 032 1.00 0.95 1.00

Satd. Flow (perm) 1863 1259 1139 3539 1770 6339

Volume (vph) 0 278 352 494 736 0 0 0 0 156 1320 64

Peak-hour factor, PHF 90 090 090 090 090 09 090 09 090 090 090 090

Adj. Flow (vph) 0 309 39 549 818 0 0 0 0 173 1467 71

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 7 0

Lane Group Flow (vph) 0 309 3N 549 818 0 0 0 0 173 1532 0

Confl. Peds. (#/hr) 118 39 118 48

Turn Type Perm custom Prot

Protected Phases 3 4 347 2 26

Permitted Phases 3 34

Actuated Green, G (s) 250 250 48.0 570 285 325

Effective Green, g (s) 27.0 270 520 590 31.0 350

Actuated g/C Ratio 0.27 027 052 0.59 0.31 0.35

Clearance Time (s) 5.0 5.0 5.0 5.5

Lane Grp Cap (vph) 503 340 1166 2088 549 2219

v/s Ratio Prot 0.17 c0.12 ¢0.23 0.10 c0.24

v/s Ratio Perm 0.31  0.13

v/c Ratio 0.61 115 047 0.39 0.32 0.69

Uniform Delay, d1 319 365 230 109 264 279

Progression Factor 113 113 1.06 095 0.40 0.42

Incremental Delay, d2 54 956 1.3 0.5 1.2 1.5

Delay (s) 414 136.7 255 10.9 11.7 131

Level of Service D F C B B B

Approach Delay (s) 94.6 16.8 0.0 13.0

Approach LOS F B A B

Intersection Summary

HCM Average Control Delay 29.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.

Synchro 6 Report
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Queues

239: Broad & South 6/10/2011
- Y ¢ T

Lane Group EBT EBR WBL WBT SBL SBT @1 @5 06 o7

Lane Configurations 4 A L & LIRS

Volume (vph) 278 352 494 736 156 1320

Lane Group Flow (vph) 309 391 549 818 173 1538

Turn Type Perm custom Prot

Protected Phases 3 4 347 2 26 1 5 6 7

Permitted Phases 3 34

Minimum Split (s) 230 230 120 26.0 4.0 40 300 270

Total Split (s) 30,0 30.0 28.0 920 340 720 4.0 40 380 340

Total Spilit (%) 30.0% 30.0% 28.0% 92.0% 34.0% 72.0% 4% 4% 38% 34%

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.5 0.0 0.0 1.5 1.0

Lead/lLag Lag Lag Lag Lead Lead

Lead-Lag Optimize?

v/c Ratio 061 115 047 039 032 069

Control Delay 422 1339 220 110 119 131

Queue Delay 0.0 0.0 0.0 0.4 0.0 0.0

Total Delay 422 1339 220 114 119 131

Queue Length 50th (ft) 177 ~301 123 187 52 179
Queue Length 95th (ft) 267 #488 115 120 m76 179

Internal Link Dist (ft) 987 285 637
Turn Bay Length (ft) 100

Base Capacity (vph) 503 340 1166 2088 549 2225
Starvation Cap Reductn 0 0 0 716 0 0
Spiltback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 061 1.15 047 060 0.32 0.69
Intersection Summary ‘ ‘ -
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 99 (99%), Referenced to phase 2:SBTL and 6:SBT, Start of Green
Natural Cycle: 75
Control Type: Pretimed
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Year 2032 Future PM Peak Hour Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

1: Broad & Gar Ramp 6/10/2011
- N ¥ TN/

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts ¥ 4 W

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 131 79 139 361 125 145

Peak Hour Factor 090 080 080 090 090 090

Hourly flow rate (vph) 146 99 174 401 139 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 194 404

pX, platoon unblocked 0.95 095 0.95

vC, conflicting volume 244 944 195

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 204 941 152

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 87 42 81

cM capacity (veh/h) 1298 240 849

Direction, Lane # EB1 WB1 WB2 NB1 :

Volume Total 244 174 401 300

Volume Left 0 174 0 139

Volume Right 99 0 0 161

cSH 1700 1298 1700 391

Volume to Capacity 014 013 024 0.77

Queue Length 95th (ft) 0 12 0 159

Control Delay (s) 0.0 8.2 0.0 388

Lane LOS A E

Approach Delay (s) 0.0 2.5 38.8

Approach LOS E

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 45.2% ICU Level of Service

Analysis Period (min) 15

Year 2032 Future PM Peak Hour

LaBella Associates, P.C.

Synchro 6 Report
Page 1



HCM Unsignalized Intersec

7: Broad & Atlas

tion Capacity Analysis

6/10/2011

I

A
Movement EBL: EBT WBT WBR . SBL SBR
l.ane Configurations X 4 T e
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 13 263 472 17 31 28
Peak Hour Factor 080 090 090 080 080 0.80
Hourly flow rate (vph) 16 292 524 21 39 35
Pedestrians
L.ane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 386 212
pX, platoon unblocked  0.89 0.89 0.89
vC, conflicting volume 546 860 535
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 489 842 477
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 87 93
cM capacity (veh/h) 954 202 523
Direction, Lane# = EB1 EB2 WB1 SB1
Volume Total 16 292 546 74
Volume Left 16 0 0 39
Volume Right 0 0 21 35
cSH 954 1700 1700 369
Volume to Capacity 0.02 017 032 0.20
Queue Length 95th (ft) 1 0 0 18
Control Delay (s) 8.8 0.0 0.0 17.2
L.ane LOS A C
Approach Delay (s) 0.5 00 172
Approach LOS C
Intersection Summary o
Average Delay 1.5
Intersection Capacity Utilization 36.0% ICU Level of Service
Analysis Period {min) 15

Year 2032 Future PM Peak Hour
LaBella Associates, P.C.
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Queues

239: Broad & South 6/10/2011
- Y ¢ T >

Lane Group EBT  EBR -WBL WBT SBL S8BT gl @b, @6 @7

Lane Configurations 4 d w8 44 % i

Volume (vph) 278 352 494 736 156 1320

Lane Group Flow (vph) 309 391 549 818 173 1538

Turn Type Perm custom Prot

Protected Phases 3 4 347 2 26 1 5 6 7

Permitted Phases 3 34

Minimum Split (s) 23.0 230 120 26.0 4.0 40 300 27.0

Total Split (s) 38.0 38.0 200 1000 340 720 4.0 40 38.0 420

Total Split (%) 38.0% 38.0% 20.0%100.0% 34.0% 72.0% 4% 4% 38% 42%

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.5 0.0 0.0 15 1.0

Lead/Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize?

v/c Ratio 0.47 089 050 039 032 0.69

Control Delay 324 581 217 123 128 147

Queue Delay 0.0 0.0 0.0 0.5 0.0 0.0

Total Delay 324 581 217 128 128 147

Queue Length 50th (ft) 156 237 128 196 62 233
Queue Length 95th (ft) 241 #412 117 157 m90 225

Internal Link Dist (ft) 987 285 637
Turn Bay Length (ft) 100

Base Capacity (vph) 652 441 1091 2088 549 2225
Starvation Cap Reductn 0 0 0 765 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 047 0.89 050 062 032 069

Intersection Summary o s

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 2 (2%), Referenced to phase 2:SBTL and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Pretimed

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

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

Splits and Phases:  239: Broad & South
T kA

= I
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Turning Movement Figures















Path of front’

Assumed stesring angleis 316
CTR = Centerline turning -
radius at front axle
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