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Appendix A - Machine Counted Traffic Volume Data

Table A-1 - Traffic Growth Trend on Highway 101
Bedford By-Pass to Beaver Bank Road

Year AAWT
1981 12610
1982 13690
1983 14990
1984 15890
1985 17300
1986 21300
1987 19890
1988 21300
1997 29800
1999 28600
2001 28500
2005 25400
2007 32570
2008 29100
2009 32300

Source: Nova Scotia Department of Transportation & Infrastructure Renewal

Numbers in the shaded area have not been included in the analysis

Annual Growth Rate is 1.9% based on 2010 AADT from 30 year analysis
Annual Growth Rate is 1.0% based on 2010 AADT from 10 year analysis
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Figure A-1 - Volume Growth Trend Highway 101
(Bedford By-Pass to Beaver Bank Road)
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Appendix A - Machine Counted Traffic Volume Data

Table A-2 - Traffic Growth Trend on Highway 102
Hammonds Plains (Route 213) to Bedford (Highway 101)

Year AAWT
1981 13310
1982 13750
1984 15130
1986 18430
1987 18850
1995 30200
1996 31900
1998 37300
1999 42100
2000 41500
2001 41100
2003 40500
2005 42200
2006 44100
2007 43000
2008 43300
Source: Nova Scotia Department of Transportation & Infrastructure Renewal

Annual Growth Rate is 2.5% based on 2010 AADT from 30 year analysis
Annual Growth Rate is 0.8% based on 2010 AADT from 10 year analysis

Figure A-2 - Volume Growth Trend Highway 102
(Hammonds Plains to Bedford)
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Appendix A - Machine Counted Traffic Volume Data Page A-3
Table A-3 - Traffic Growth Trend on Highway 102
Bedford (Highway 101) to Duke / Glendale Interchange
Year AAWT
2002 27000
2003 26900
2005 26500
2006 28200
2007 29800
2008 28900
Source: Nova Scotia Department of Transportation & Infrastructure Renewal
Annual Growth Rate is 1.5% based on 2010 AADT
Figure A-3 - Volume Growth Trend Highway 102
(Bedford to Duke / Glendale)
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Page A-4 Appendix A - Machine Counted Traffic Volume Data
Table A-4 - Traffic Growth Trend on Highway 102
Duke / Glendale Interchange to Waverley (Trunk 2)
Year AAWT
1980 8860
1981 8780
1982 8690
1984 9060
1986 11200
1987 12590
1988 12720
1995 17780
1996 18900
1998 20830
2002 22900
2003 22600
2005 23700
2006 23000
2007 24300
Source: Nova Scotia Department of Transportation & Infrastructure Renewal
Annual Growth Rate is 2.3% based on 2010 AADT from 30 year analysis
Annual Growth Rate is 1.3% based on 2010 AADT from 10 year analysis
Figure A-4 - Volume Growth Trend Highway 102
(Glendale Drive to Waverley)
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Appendix A - Machine Counted Traffic Volume Data

Table A-5 - Traffic Growth Trend on Bedford By-Pass

Source:

Year AAWT
1981 12130
1984 13660
1985 15330
1986 16240
1988 17730
1991 20270
1994 21400
1995 21200
1998 20180
2005 23400
2007 23000
2009 25100

Nova Scotia Department of Transportation & Infrastructure Renewal

Annual Growth Rate is 1.6% based on 2010 AADT
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Figure A-5 - Volume Growth Trend Bedford By-Pass
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Table A-6 - Traffic Growth Trend on Trunk 7
Magazine Hill

Year AAWT

1984 24600
1985 25800
1988 30900
1990 29300
1992 31100
1993 30800
1995 28500
2008 37000

Source: Nova Scotia Department of Transportation & Infrastructure Renewal

Annual Growth Rate is 1.1% based on 2010 AADT

Figure A-6 - Volume Growth Trend Trunk 7
(Magazine Hill)
60000
[ I [ I I
55000 41— Volume year) = 450(Year-2010) + 37850
’E‘ R?=0.79
< 50000
<
o 45000
Kl
&= 40000
>
() /
& 30000
5 [
< 25000
E
c 20000
c
<
15000
10000
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Years

GENIVAR Inc. January 2011



Page A-7

Appendix A - Machine Counted Traffic Volume Data

TT0Z Arenuer

Ul IVAINAD

SaWN|OA aBeISAY ABPaa S1en[ed 0) Pasn Uaad aAey ZT PUe OT JAGUWSAON 0} SALIN|OA BeIane:AepIiOH & Sem TT JaqWanoN

PUNOQISET amgpue PUNOISON cniue

AKe@ ay) jo sinoy

SGZS6T €659T LV6TT 669ST 29202 0SE6T
TET 8ET 60T T€C G8T et
SEC vee V6T 192 €9¢ (144
0€e 1€ S9¢C €ee 8€e o€
LSy eV 98€ 114 4214 S9v
999 129 065 9 99/ 009
586 906 0T. 0T6 6TTT 106
vv0T 96 SCL 0901 ovTT 0€0T
80T 0€0T G588 1971 62¢T GEOT
9€0T €00T 976 cL0T 28TT L¥OT
Sv76 €56 L00T ovTT SY0T 0T6
6€6 686 0221 8T1¢T 0ovoT 8¢6
996 86 9.TT 0STT 0TOT 8.6
0.6 056 1.6 €621 S00T 8.6
2e0T 596 128 0021 Lv0T 8L0T
62¢T 920T Y19 LETT €0ET S§SeT
T.6T 6LET c8€ G88 06T forder4
88.C €8.T VAsT4 €29 6192 9§/¢
0.6T €0ET 782 6EY 0€8T 2S6T
0S¥ 8T¢ 78 89T oy Sy
61T 00T 7S 68 441 STT
09 €S 144 (94 99 19
1€ e o 8¢ 013 1€
8¢ Ly S9 65 Ly px4
61 cL CTT f44 89 r44
Kepxoam | Moam gT-uns v1-1es €T-4 ¢T-nyL
sabelany A[INoH N99M ay3 Jo sheq

TS96T G688T SIV.LOl]|
ST 86 e
e 66T €C
cle 66¢ (44
€05 cse 14
8c.L 0.8 014
090T S§S8 6T
.01 26 8T
0TTT V.6 LT
900T 916 9T
€56 988 ST
€6 998 T
126 0.6 €T
9€6 €.6 cT
9.6 7€0T 1T
€6TT 0LTT 0T
0S6T 66T 6
8v8¢ 988¢ 8
G861 €TTC L
yA44 v 9
60T 9eT S
89 SS 14
yx4 9€ €
f414 8¢ 4
18 Ly T
0
0T-9nL |60/9T-UON
InoH

(peoy yueg laneag pue ssed-Ag plojpag usamiag)
6002 ‘9T 0} 6 JoqUIBAON - TOT AemybiH - sawn|oA Aj1noH punogises - 3/-V d|qel

SaWNOA aBeIAY ABPYaaM S1en[ed 0) Pasn Uaaq aAeY ZT PUe OT JOGUWAON 0} SALIN|OA BeIane:AepIiOH & Sem TT JaqWanoN

ve 44 0z 8T 9T vT Fas ot 8 9 v z 0
0
/ 005
—— / 000T
ﬂ 00ST T
2
<
000z 5
5
3
0osz @
0008
6002 '9T 0} 6 JSUWSAON
peoy sueg Janeag pue ssed-Ag piojpag
u2am1agToT AemybiH [ 00se
sawn|oA AlinoH Aepyaap abelany
T T T T T 000v
6002 19qWIAON - SaWN|oA AlINOH Aepyaa abelany
10T AemybiH - 2-v @inbiy
‘pdA 00E'EE Sem awinjoA diyelL Ajreq abelaay [enuuy 600z parewnsd - ¥ILSN :90IN0S
L0€8E §59¢2€ BSYEC 902TE 866€ 189.€ Y168€ V€99€ SIV.LOL
€0y cLe SSC 70S 6€S 0L€ o144 414 e
7.9 6T9 LTV 161 66. Sv9 902 s €C
(40 S06 L9S 00T €0TT 0TOT 8TTT 106 (44
6v¢T 180T 958 1901 6621 1921 ¢SET ST0T 14
L6ST 9TVT /8TT v.ET 9891 96ST 6T.T GCEeT 0c
92 96T 96ET 2881 9Tve 6902 G2se €102 6T
TIvE §elLe 6TLT fAst44 28v€e €5¢e 8ESE 88€E 8T
€29¢ 562 8002 0052 €28¢€ 99S€ G.S€ 8.5€ LT
Sll2 S9ve 1902 €LE2 180€ cvie 9.2 8¢5¢ 9T
980¢ 0s0¢ 8E0C 90ve T6€C G261 8TTC SL6T ST
1261 86T 444 96€C ovie ZS6T €681 8.1 T
G881 626T 9E0C 11374 G702 88T vv8T 68.T €T
€8T 08.T TTLT 1622 9161 998T v6.LT JASTAN T
vv.LT L19T SYYT €TTC 808T 09.T 0S.T 1T
EV6T 199T €E0T 08.1 1202 €96T G88T oT
vELC LL6T 959 0LET 09¢ 8.2 16.¢ 6
0SS€ 9gee 19V 996 29€€ 9TSE E€V9E 8
€LE2 T09T 18€ S69 S6TC 89€C T€SC L
V.S fora4 €ET 4 6TS 09 009 9
19T wT 96 8¢T 09T 99T 8.1 S
86 6 06 00T 60T 16 96 14
=72 06 9€T 10T 96 €9 cL €
66 €eT L6T 08T TET 69 26 4
68T €5¢ GSE 8ve Lve 65T 0ST T
0
Kepyoam | oam GgT-uns v1-res €T-Ud ¢T-NyL 0T-9nL |60/9T-UON
sabesany AlinoH 399\ dU1 Jo sheq InoH

(peoy yueg laneag pue ssed-Ag plojpag usamiag)
6002 ‘9T 03 6 J9qWAAON - TOT AemyBbiH - sawnjoA AlnoH - £-v a|qeL

62/8T 29097 TTSTT 20GST 22161 LEE8T
TLe €ec T €Le vSe e
6EV 6 144 0€s 9€s 9TV
0T.L 65 0€ 699 S9. 90L
6L 989 (VA4 €19 .18 208
T€6 681 L6 €eL 0c6 966
621 8S0T 989 2L6 1621 2911
19€¢ TLLT 766 61T [4%4 g€cee
8ESC €¢6T €CTT 6EET 652 eS¢
6ELT eorT STTT TOET S06T S69T
Wit L60T TE0T 99¢T 9veET ST0T
886 66 V00T 8L1T 00TT 20T
026 6 098 1921 Se0T 906
€98 0e8 oL 8€0T 116 888
1L 473 729 €16 19L 289
V1L w9 611 €v9 el 80L
€9L 865 x4 S8v 0L 9L
T9L &S ¥0C €ve €TL 092
€0 86¢ L6 9ST S9€ 114
€¢T S0T 617 96 STT 6¢T
r14 114 (44 6€ 8¢ 114
8¢ 114 El4 T8 14 9€
St 9§ 06 69 99 [43
29 98 CET Tt 8 [14
ovT 18T ¢4 Er44 68T L1T
Repxaam [ >am §T-uns vi-ies €T-14 Z21-nylL
sabesany AlinoH X99M ay1 Jo sheq

€926T 6LLLT SIV.LOl]|
00€ 8T e
09 Eve €C
oL 809 (44
678 €99 14
166 <7 014
SoVT 8STT 6T
vove vove 8T
S9ve 092 LT
8G/.T 19T 9T
S9TT 680T ST
6 126 T
€26 618 €T
868 8L cT
0L 9TL 1T
1473 STL 0T
S08 pA7A 6
86. pA7A 8
SOV 8TV L
STT 9€T 9
4 44 S
9€ 1174 14
(94 9€ €
1L S 4
ST €0T T
0
0T-3nL |60/9T-UOIN
INoH

(peoy yueg laneag pue ssed-Ag plojpag usamiag)
6002 ‘9T 0} 6 49GLIBAON - TOT AemybiH - sswn|oA AlINOH PUNOGISIM - MLV 3|geL
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Appendix A - Machine Counted Traffic Volume Data

Table A-13 - Estimated 2006 Weekday Design Hourly Volumes
Northbound Exit Ramps and Southbound Access Ramps @ Highway 102 / Bedford Interchange

Page A-13

Estimated 2006 Design Hourly Volumes
Ramp 1 - Highway 102 NB to| Ramp 2-Trunk 1 WB to ||[Ramp 3 - Highway 102 NB to| Ramp 4 -Trunk 1 EB to
Hour Trunk 1 EB Highway 102 SB Trunk 1 WB Highway 102 SB
0
1 13 22 79 48
2 9 5 43 20
3 2 5 36 16
4 4 1 23 27
5 5 10 37 31
6 15 8 64 111
7 76 53 135 607
8 264 110 419 1176
9 357 190 477 946
10 285 161 412 608
11 220 172 441 627
12 274 194 629 591
13 325 239 663 567
14 325 224 768 598
15 305 269 818 625
16 369 294 1029 728
17 427 339 1334 708
18 421 377 1223 781
19 277 211 754 744
20 208 187 642 525
21 134 125 528 325
22 90 83 478 226
23 56 40 389 159
24 37 34 242 138
TOTALS 4498 3353 11663 10932
Source: Peak daily volumes from machine counts obtained by NSTIR October 2 to 10, 2006.
Figure A-13 - NBExit and SB Access Ramps @ Highway 102 / Bedford Interchange
Estimated 2006 Weekday Design Hourly Volumes
1600 I I I I I I
Ramp 1 - Highway 102 NB to Trunk 1 EB
1400 1 Ramp 2 - Trunk 1 WB to Highway 102 SB
Ramp 3 - Highway 102 NB to Trunk 1 WB
Ramp 4 - Trunk 1 EB to Highway 102 SB
1200 A
9 1000
% [\ \
S 800
2
3
T 600
400
200 /
0 t t t !
0 2 4 6 8 10 12 14 16 18 20 22 24
Hours of the Day
=@®=Ramp 1 =¢=Ramp 2 =#=Ramp 3 =#=Ramp 4
GENIVAR Inc. January 2011



Page A-14 Appendix A - Machine Counted Traffic Volume Data

Table A-14 - Estimated 2006 Weekday Design Hourly Volumes
Southbound Exit Ramps and Northbound Access Ramps @ Highway 102 / Bedford Interchange

Estimated 2006 Design Hourly Volumes
Ramp 5 - Highway 102 SB to Ramp 6 - Trunk 1EB to  [[Ramp 7 - Highway 102 SB to| Ramp 8 - Trunk 1 WB to
Hour Trunk 1 WB Highway 102 NB Trunk 1 EB Highway 102 NB
0
1 45 39 12 19
2 32 18 3 6
3 28 7 2 4
4 25 20 2 0
5 29 65 13 12
6 42 114 23 23
7 78 200 81 37
8 120 229 113 80
9 141 250 138 120
10 115 196 135 121
11 153 228 164 138
12 155 177 177 176
13 164 199 139 194
14 154 206 137 235
15 217 216 171 251
16 258 237 204 246
17 411 187 140 201
18 320 203 138 241
19 240 150 138 213
20 188 95 79 176
21 133 127 62 157
22 105 63 32 7
23 108 39 31 52
24 63 33 19 40
TOTALS 3324 3298| 2153 2909

Source: Peak daily volumes from machine counts obtained by NSTIR October 2 to 10, 2006.

Figure A-14 - SB Exit and NB Access Ramps @ Highway 102 / Bedford Interchange
Estimated 2006 Weekday Design Hourly Volumes

800 I I I I I I
Ramp 5 - Highway 102 SB to Trunk 1 WB
Ramp 6 - Trunk 1 EB to Highway 102 NB
Ramp 7 - Highway 102 SB to Trunk 1 EB
Ramp 8 - Trunk 1 WB to Highway 102 NB

600

Hourly Volumes

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours of the Day

=®=Ramp 5 =¢=Ramp 6 =#=Ramp 7 =#=Ramp 8

GENIVAR Inc. January 2011



Appendix A - Machine Counted Traffic Volume Data

Table A-15 - Estimated 2006 Weekday Design Hourly Volumes
Ramps @ Highway 102 / Glendale Interchange

Page A-15

Estimated 2006 Design Hourly Volumes
Ramp 1 - Highway 102 NB | Ramp 2 - Glendale Access || Ramp 3 - Highway 102 SB | Ramp 4 - Glendale Access
Hour Exit to Glendale Ramp to Highway 102 SB Exit to Glendale Ramp to Highway 102 NB
0
1 25 14 15 16
2 15 9 10 4
3 5 5 10 4
4 6 13 7 9
5 12 18 17 28
6 75 51 45 39
7 165 338 114 149
8 342 624 182 244
9 458 557 252 237
10 367 372 136 150
11 321 332 179 149
12 391 315 124 168
13 316 331 154 186
14 404 331 155 216
15 425 349 163 207
16 527 431 203 198
17 727 426 273 245
18 730 427 254 221
19 438 371 168 155
20 250 197 148 105
21 221 123 121 83
22 175 97| 48 59
23 115 47 64 41
24 63 44 31 30
TOTALS 6573 5822 2873 2943
Source: Peak daily volumes from machine counts obtained by NSTIR September 26 to October 3, 2006.
Figure A-15 - Ramps @ Highway 102 / Glendale Interchange
Estimated 2006 Weekday Design Hourly Volumes
1200 | | | | | | |
Ramp 1 - Highway 102 NB Exit to Glendale
Ramp 2 - Glendale Access Ramp to Highway 102 SB
1000 4+ Ramp 3 - Highway 102 SB Exit to Glendale
Ramp 4 - Glendale Access Ramp to Highway 102 NB
800
$
g ) \
S 600
2
g
400
200
0 ! ! ! ‘
0 2 4 6 8 10 12 14 16 18 20 22 24
Hours of the Day
=@—N\B Exit =#=SB Access ==#=SB Exit =lFNB Access
GENIVAR Inc. January 2011



Page A-16 Appendix A - Machine Counted Traffic Volume Data

Table A-16 - Estimated 2009 Weekday Design Hourly Volumes
Highway 101 Westbound Weaving Volumes - West of Highway 102

Estimated 2009 Design Hourly Volumes
. 2 - Highway 102 SB Exit . . .| 4-Highway 102 SB Ramp
Hour L-we l—ll_:%hhv\\llvag/yil.looil.ZWest of Ramp to Highway 101 WB & 3- SaCKV|IIeRIzrr:1\;e Exit Volume using Sackville
Sackville Drive Drive Exit Ramp
0
1 148 33 57 7
2 48 18 16 4
3 30 23 7 5
4 31 25 11 5
5 34 25 16 5
6 75 45 22 9
7 246 125 113 25
8 639 153 313 31
9 767 173 428 35
10 745 173 373 35
11 747 158 395 32
12 878 199 484 40
13 1089 188 542 38
14 1097 178 574 36
15 1257 220 604 44
16 1568 296 718 59
17 1827 409 810 82
18 1705 315 747 63
19 1169 198 531 40
20 884 145 409 29
21 821 107 381 21
22 748 98 351 20
23 511 73 247 15
24 387 79 176 16
TOTALS 17451 3456 8325 696
Source: NSTIR machine counts obtained November 17 to 24, 2009
Note: Observations indicate that approximately 20% of the Highway 102 SB ramp volume exits to Sackville Drive

Figure A-16 - Highway 101 Westbound Weaving Volumes - West of Highway 102
Estimated 2009 Weekday Design Hourly Volumes

2000 I I I I I I I
Column 1 - WB Highway 101 West of Highway 102
1800 1+ Column 2 - Highway 102 SB Exit Ramp
Column 3 - Sackville Drive Exit Ramp
1600 +— Column 4 - SB Ramp traffic using Sackville Drive Exit Ramp

1400 /
1200

(%]
[}
5 H
E}
£ 1000
>
: s
2 800

600

400

200

0 a
0 2 4 6 8 10 12 14 16 18 20 22 24

Hours of the Day

=®=1 Hwy 101 WB ==#==2_H\yy 102 Exit *=#=3-Sackville Dr Exit === 4-SB Ramp to Sackvlli Drive

GENIVAR Consultants Limited Partnership December 2010
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Appendix B - Turning Movement Counts

Page B-1

Table B-1

Burnside Drive

Dartmouth, Nova Scotia

Tuesday, September 22, 2009

Highway 111, Exit 3, EB Ramps

[}
B o
[
EE
S0
m

HG Highway 111
S EB Entrance Ramp

J4
LS

Highway 111
EB Exit Ramp

o —
oy

[
T o
0 >
EZ
s0
i3}

N

A

Burnside Drive Burnside Drive Highway 111, EB Ramp
Time Northbound Approach Southbound Approach Eastbound Approach V-Zﬁtiille
B C G H J L
07:00-07:15 62 19 43 32 154 19 329
07:15-07:30 56 26 56 47 212 16 413
07:30-07:45 77 30 64 71 192 13 447
07:45-08:00 74 27 83 70 275 10 539
08:00-08:15 68 38 81 68 187 9 451
08:15-08:30 62 18 95 90 211 8 484
08:30-08:45 60 19 97 64 192 22 454
08:45-09:00 51 26 90 64 190 8 429
AM Peak Hour 264 102 356 292 865 49 1928
16:00-16:15 53 36 210 98 106 11 514
16:15-16:30 48 34 190 80 113 11 476
16:30-16:45 62 66 202 103 108 2 543
16:45-17:00 31 45 196 107 106 4 489
17:00-17:15 43 41 270 112 74 2 542
17:15-17:30 28 54 170 83 80 7 422
17:30-17:45 44 50 142 83 64 3 386
17:45-18:00 32 33 98 64 63 6 296
PM Peak Hour 184 186 858 402 401 19 2050

GENIVAR Inc.

January 2011



Page B-2 Appendix B - Turning Movement Counts
) N
Table B-2 58 A
,;:3 afH Highw_ay 1M1
Burnside Drive - WB Exit Ramp
@
Highway 111, Exit 3, WB Ramps
Dartmouth, Nova Scotia Highway 111 ] <4
WB Entrance Ramp AB % o
Tuesday, September 22, 2009 § S
Burnside Drive Highway 111, WB Ramp Burnside Drive
Time Northbound Approach Westbound Approach Southbound Approach V-err?itslles
A B* D E F H* |
07:00-07:15 9 23 0 215 53 300
07:15-07:30 5 18 0 230 44 297
07:30-07:45 9 34 0 253 76 372
07:45-08:00 5 39 9 301 58 412
08:00-08:15 5 38 25 220 67 355
08:15-08:30 7 52 16 202 76 353
08:30-08:45 9 27 5 193 68 302
08:45-09:00 18 30 0 194 78 320
AM Peak Hour 26 0 156 55 916 0 269 1422
16:00-16:15 5 22 0 116 219 362
16:15-16:30 8 28 0 113 155 304
16:30-16:45 14 27 0 113 243 397
16:45-17:00 5 35 0 106 175 321
17:00-17:15 7 34 0 106 213 360
17:15-17:30 7 23 0 87 139 256
17:30-17:45 15 26 0 66 141 248
17:45-18:00 27 27 2 61 90 207
PM Peak Hour 34 0 124 0 438 0 786 1382
* Movement Not Counted, Calculated from Adjacent Intersection

GENIVAR Inc.

January 2011



Appendix B - Turning Movement Counts Page B-3
Table B-3 2o 4”
. X § S IHG .
Burnside Drive <y Commodore Drive
@ tE
Commodore Drive / Ronald Smith Avenue g4 D
&
Dartmouth, Nova Scotia Ronald Smith DR o
Avenue ABC E 2
54
Friday, October 9, 2009 o
Burnside Drive Commodore Drive Burnside Drive Ronald Smith Avenue
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach V;?it calles
Als|lc|lo|le | Frlen |1 [ ]k]L

07:00-07:15 170 170 61 7 12 9 18 47 20 7 14 35 570
07:15-07:30 183 177 105 31 20 15 26 60 33 11 19 49 729
07:30-07:45 202 180 131 32 26 20 60 84 40 13 19 80 887
07:45-08:00 230 208 182 36 32 20 60 72 39 17 29 88 1013
08:00-08:15 154 139 148 46 21 29 65 70 28 8 37 70 815
08:15-08:30 157 141 198 45 32 24 63 105 29 20 42 85 941
08:30-08:45 158 115 146 48 23 44 67 95 23 15 37 68 839
08:45-09:00 117 118 173 44 34 37 71 95 29 18 24 85 845
AM Peak Hour 743 668 659 159 111 93 248 331 136 58 127 323 3656
16:00-16:15 106 112 81 128 36 92 59 159 17 23 46 236 1095
16:15-16:30 81 133 77 126 46 67 41 147 13 24 45 164 964
16:30-16:45 84 140 84 152 31 78 44 201 15 26 41 234 1130
16:45-17:00 73 86 68 100 24 61 35 111 15 22 31 167 793
17:00-17:15 56 69 66 122 29 68 51 202 17 27 52 234 993
17:15-17:30 57 83 67 83 23 53 31 159 5 17 24 137 739
17:30-17:45 42 44 60 113 21 58 11 73 15 11 31 104 583
17:45-18:00 38 39 54 65 22 59 24 86 12 7 23 109 538
PM Peak Hour 344 471 310 506 137 298 179 618 60 95 163 801 3982

GENIVAR Inc.

January 2011



Page B-4 Appendix B - Turning Movement Counts
Table B-4 2o 4N
. . § Sline )
Burnside Drive <y Wright Avenue
@ “f
Wright Avenue 74 D
5
Dartmouth, Nova Scotia Wright Aventue DR
ABC| 32
50
Thursday, September 24, 2009 o
Burnside Drive Wright Avenue Burnside Drive Wright Avenue
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vgﬁitgles
Al ]lcl o |[e|rle]w] 1 [ ]x]L

07:00-07:15 33 59 30 19 18 5 7 58 17 9 17 14 286
07:15-07:30 51 64 40 17 39 6 5 70 43 8 32 23 398
07:30-07:45 67 99 71 18 60 9 8 92 40 7 38 10 519
07:45-08:00 67 90 88 22 58 18 10 108 79 10 43 8 601
08:00-08:15 72 75 71 37 108 24 22 106 53 14 36 17 635
08:15-08:30 53 87 53 23 73 11 23 99 38 2 46 24 532
08:30-08:45 51 74 62 37 67 12 23 118 41 5 42 18 550
08:45-09:00 70 71 43 44 41 7 16 102 36 8 41 35 514
AM Peak Hour 243 326 274 119 306 65 78 431 211 31 167 67 2318
16:00-16:15 58 115 23 88 46 19 10 88 4 74 84 43 652
16:15-16:30 56 104 20 79 41 21 17 88 15 43 74 34 592
16:30-16:45 69 135 22 82 61 32 14 101 13 70 84 27 710
16:45-17:00 60 113 60 67 47 19 24 103 5 36 66 39 639
17:00-17:15 34 117 15 98 62 19 17 86 6 70 75 50 649
17:15-17:30 38 123 14 47 30 19 17 77 4 37 64 46 516
17:30-17:45 27 88 18 18 13 15 10 53 4 31 37 30 344
17:45-18:00 25 84 22 25 16 16 18 39 7 20 32 19 323
PM Peak Hour 243 467 125 316 195 91 65 380 37 223 308 143 2593

GENIVAR Inc.

January 2011



Appendix B - Turning Movement Counts Page B-5
Table B-5 Akerley Boulevard 44,
~E
Burnside Drive v b
@ K-
Akerley Boulevard Ly -
. Ab|Es
Dartmouth, Nova Scotia 20
Wednesday, September 30, 2009
] Burnside Drive Akerley Boulevard Akerley Boulevard
Time Northbound Approach Westbound Approach Eastbound Approach V-err?itslles
A C D E K L

07:00-07:15 56 18 51 134 69 31 359
07:15-07:30 79 34 85 197 90 48 533
07:30-07:45 102 15 121 254 87 47 626
07:45-08:00 70 25 103 241 86 102 627
08:00-08:15 94 30 119 229 101 98 671
08:15-08:30 89 32 91 177 113 97 599
08:30-08:45 101 29 70 182 134 118 634
08:45-09:00 66 29 58 139 113 89 494
AM Peak Hour 354 116 383 829 434 415 2531
16:00-16:15 118 114 39 113 169 61 614
16:15-16:30 118 61 41 105 152 61 538
16:30-16:45 162 125 51 115 270 86 809
16:45-17:00 130 75 33 85 190 62 575
17:00-17:15 121 102 36 91 244 79 673
17:15-17:30 115 77 24 68 176 56 516
17:30-17:45 88 54 18 77 125 52 414
17:45-18:00 75 34 18 71 95 49 342
PM Peak Hour 531 363 161 396 856 288 2595

GENIVAR Inc.

January 2011



Page B-6 Appendix B - Turning Movement Counts
Table B-6 H
Jy id

Rocky Lake Drive (Trunk 2) ;z’

@ [

Duke Street J4 s

L3 2

. Duke 8

Bedford, Nova Scotia Street N g &

Friday, September 18, 2009
Rocky Lake Drive Rocky Lake Drive Duke Street
Time Northbound Approach Southbound Approach Eastbound Approach V-err?itéilles
A B H | J L

07:00-07:15 10 10 8 12 21 18 79
07:15-07:30 22 7 11 33 20 31 124
07:30-07:45 28 10 20 30 30 23 141
07:45-08:00 39 16 22 34 35 37 183
08:00-08:15 22 9 10 37 41 42 161
08:15-08:30 39 8 21 31 38 56 193
08:30-08:45 29 12 20 25 34 63 183
08:45-09:00 40 14 17 28 43 61 203
07:00 to 08:00 99 43 61 109 106 109 527
08:00 to 09:00 130 43 68 121 156 222 740
AM Peak Hour 130 43 68 121 156 222 740
11:00-11:15 34 20 22 28 37 53 194
11:15-11:30 35 19 10 33 28 37 162
11:30-11:45 33 21 28 26 26 42 176
11:45-12:00 46 22 24 30 37 53 212
12:00-12:15 43 18 24 38 40 40 203
12:15-12:30 51 27 21 32 48 53 232
12:30-12:45 30 23 22 39 25 35 174
12:45-13:00 47 21 22 34 27 50 201
11:00 to 12:00 148 82 84 117 128 185 744
12:00 to 13:00 171 89 89 143 140 178 810
Noon Peak Hour 173 88 97 126 151 188 823
16:00-16:15 60 44 31 37 50 42 264
16:15-16:30 45 23 14 39 35 57 213
16:30-16:45 46 23 14 44 28 37 192
16:45-17:00 57 24 27 38 32 34 212
17:00-17:15 53 11 26 63 19 44 216
17:15-17:30 37 22 22 35 20 48 184
17:30-17:45 51 18 22 25 19 38 173
17:45-18:00 37 14 21 16 15 34 137
16:00 to 17:00 208 114 86 158 145 170 881
17:00 to 18:00 178 65 91 139 73 164 710
PM Peak Hour 208 114 86 158 145 170 881

GENIVAR Inc.

January 2011



Appendix B - Turning Movement Counts Page B-7
Table B-7 ®
c®
&2 %
Duke Street 25| g
@ <
Mann Street LF
~E
Bedford, Nova Scotia J A
K—
Friday, September 18, 2009 Duke Street
Duke Street Mann Street Duke Street
Time Westbound Approach Southbound Approach Eastbound Approach V;?itéilles
E* F G | J K*
07:00-07:15 1 1 3 9 14
07:15-07:30 0 0 6 10 16
07:30-07:45 3 0 7 10 20
07:45-08:00 6 4 8 19 37
08:00-08:15 2 4 15 22 43
08:15-08:30 0 5 14 7 26
08:30-08:45 0 1 1 14 16
08:45-09:00 1 1 13 7 22
07:00 to 08:00 198 10 5 24 48 210 495
08:00 to 09:00 248 3 11 43 50 367 722
AM Peak Hour** 248 3 11 43 50 367 722
11:00-11:15 1 5 4 9 19
11:15-11:30 2 3 8 2 15
11:30-11:45 2 2 7 10 21
11:45-12:00 1 1 9 3 14
12:00-12:15 6 3 9 7 25
12:15-12:30 0 1 7 11 19
12:30-12:45 4 3 1 10 18
12:45-13:00 3 4 7 7 21
11:00 to 12:00 259 6 11 28 24 302 630
12:00 to 13:00 301 13 11 24 35 307 691
Noon Peak Hour** 290 9 7 32 31 332 701
16:00-16:15 4 3 14 6 27
16:15-16:30 0 4 7 1 12
16:30-16:45 0 3 5 5 13
16:45-17:00 3 1 8 3 15
17:00-17:15 1 0 5 2 8
17:15-17:30 0 0 2 3 5
17:30-17:45 1 1 2 3 7
17:45-18:00 0 0 3 0 3
16:00 to 17:00 359 7 11 34 15 304 730
17:00 to 18:00 315 2 1 12 8 236 574
PM Peak Hour** 359 7 11 34 15 304 730
* Volume Estimated from Adjacent Intersection
** Peak Hour of Adjacent Intersection

GENIVAR Inc.

January 2011



Page B-8 Appendix B - Turning Movement Counts

i
Table B-8 «g N
Duke Street g LTE Duke Street
@ <k
Damascus Drive U4 ¢ D
K>
. L5
Bedford, Nova Scotia Duke Streat B

ABC| 2 g

Friday, September 18, 2009 § e

Damascus Drive Duke Street Driveway Duke Street

Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vzr?it(:alles
Als|c|o|le|rle|n] [ x]L

07:00-07:15 17 1 22 10 25 0 1 0 0 4 38 38 156
07:15-07:30 24 0 16 10 44 0 0 0 3 2 55 50 204
07:30-07:45 28 0 20 21 43 0 0 0 1 5 54 44 216
07:45-08:00 38 1 22 16 51 0 0 1 1 1 72 65 268
08:00-08:15 52 1 32 24 51 0 0 1 1 4 85 71 322
08:15-08:30 51 0 21 27 66 0 0 0 2 3 88 77 335
08:30-08:45 38 0 32 19 43 0 0 0 1 0 80 100 313
08:45-09:00 49 1 24 23 69 0 0 1 3 1 101 90 362
AM Peak Hour 190 2 109 93 229 0 0 2 7 8 354 338 1332
16:00-16:15 96 0 10 28 94 0 1 1 7 1 63 77 378
16:15-16:30 108 0 18 17 81 0 0 1 5 2 64 73 369
16:30-16:45 111 0 10 18 80 0 0 0 2 0 51 71 343
16:45-17:00 90 0 20 26 93 0 0 0 5 3 54 83 374
17:00-17:15 110 0 13 32 81 0 0 0 1 0 44 98 379
17:15-17:30 105 0 22 19 47 0 1 1 2 0 41 85 323
17:30-17:45 84 1 20 20 57 0 2 3 6 1 47 70 311
17:45-18:00 68 0 11 19 45 0 0 0 0 0 28 65 236
PM Peak Hour 419 0 61 93 335 0 0 1 13 5 213 325 1465

GENIVAR Inc. January 2011



Appendix B - Turning Movement Counts Page B-9
N @
Table B-9 SEe kN
L
Duke Street £2 Duke Street
@ .
Highway 102, Exit 4C, NB Ramps s T E
K—>

Bedford, Nova Scotia DukeSteet | ") & |9 g

g%

.g)IJJ

Thursday, September 24, 2009 2

Highway 102 NB Ramp Duke Street
Time Northbound Approach Westbound Approach Eastbound Approach Vgﬁitgles
A C E F J K*
07:00-07:15 30 20 35 12 53 150
07:15-07:30 51 34 42 17 48 192
07:30-07:45 54 45 45 5 62 211
07:45-08:00 76 57 51 11 70 265
08:00-08:15 63 55 60 15 44 237
08:15-08:30 56 74 74 27 43 274
08:30-08:45 50 53 61 20 33 217
08:45-09:00 54 66 73 7 32 232
AM Peak Hour 249 231 230 58 219 335 1322
16:00-16:15 88 35 139 23 46 331
16:15-16:30 129 56 133 22 26 366
16:30-16:45 140 44 161 15 43 403
16:45-17:00 120 48 151 20 38 377
17:00-17:15 134 52 188 27 50 451
17:15-17:30 150 47 154 27 33 411
17:30-17:45 99 42 145 17 28 331
17:45-18:00 118 33 107 12 22 292
PM Peak Hour 544 191 654 89 164 313 1955
* Volume Estimated from Adjacent Intersection

GENIVAR Inc.

January 2011



Page B-10 Appendix B - Turning Movement Counts

g
Table B-10 s s
"
Glendale Avenue %% <JI CC» Glendale Avenue
@ <E
Highway 102, Exit 4C, SB Ramps - ¥D
Ly
Sackville, Nova Scotia Glendale Avenue | & 8
82
Thursday, September 24, 2009 £6
Glendale Avenue Highway 102 SB Ramp Glendale Avenue
Time Westbound Approach Southbound Approach Eastbound Approach Vzr?it(:alles
D E* G | K L
07:00-07:15 21 10 15 79 101 226
07:15-07:30 31 7 37 89 115 279
07:30-07:45 28 19 48 109 117 321
07:45-08:00 32 26 32 133 128 351
08:00-08:15 42 16 36 109 111 314
08:15-08:30 33 18 38 124 115 328
08:30-08:45 32 17 34 95 79 257
08:45-09:00 36 18 33 102 68 257
AM Peak Hour 135 344 79 154 475 471 1658
16:00-16:15 54 12 28 110 59 263
16:15-16:30 51 19 53 88 53 264
16:30-16:45 66 22 58 110 78 334
16:45-17:00 70 15 86 93 72 336
17:00-17:15 105 18 79 112 95 409
17:15-17:30 76 12 66 95 20 269
17:30-17:45 80 16 54 83 61 294
17:45-18:00 33 7 51 73 41 205
PM Peak Hour 317 881 67 289 410 265 2229
* Volume Estimated from Adjacent Intersection

GENIVAR Inc. January 2011



Appendix B - Turning Movement Counts Page B-11
n
Table B-11 28 N
22| 1He
Glendale Avenue <y Glendale Avenue
@ Lt
Estates Boulevard / Temple Terrace g4 D
K —
Ly
Sackville, Nova Scotia Glendalo Averua DU
ABC| £ ‘E‘j
n 3
Tuesday, September 22, 2009 R
Estates Boulevard Glendale Avenue Temple Terrace Glendale Avenue
Time Northbound Approach Westhound Approach Southbound Approach Eastbound Approach Vgﬁitgles
Al |lc] ol e[ rle|n|[ 1 [ ]x]|L
07:00-07:15 0 0 4 5 61 2 1 0 2 0 188 15 278
07:15-07:30 1 0 2 17 73 1 0 0 0 0 227 22 343
07:30-07:45 4 0 4 11 92 3 0 0 1 3 258 14 390
07:45-08:00 4 0 11 16 129 0 2 0 1 2 245 16 426
08:00-08:15 10 0 19 6 107 4 1 0 1 2 220 21 391
08:15-08:30 5 0 18 18 121 8 0 1 1 2 245 17 436
08:30-08:45 4 0 9 11 119 5 1 0 0 7 208 9 373
08:45-09:00 6 0 10 8 134 6 1 0 1 4 176 10 356
AM Peak Hour 25 0 56 43 481 23 3 1 3 15 849 57 1556
16:00-16:15 22 2 27 7 207 3 3 0 9 3 125 8 416
16:15-16:30 8 0 15 12 242 0 1 0 3 0 135 8 424
16:30-16:45 13 0 17 9 229 0 5 0 7 3 160 7 450
16:45-17:00 21 0 13 7 267 1 2 0 5 1 137 2 456
17:00-17:15 18 0 21 3 285 1 4 0 8 2 152 5 499
17:15-17:30 8 0 10 6 292 0 2 0 3 0 133 5 459
17:30-17:45 7 0 8 4 229 0 1 0 1 3 149 4 406
17:45-18:00 7 0 12 4 224 1 0 0 0 0 157 6 411
PM Peak Hour 60 0 61 25 1073 2 13 0 23 6 582 19 1864
GENIVAR Inc. January 2011
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Appendix B - Turning Movement Counts

Table B-12

Glendale Avenue / Glendale Drive

@
Cobequid Road

Sackville, Nova Scotia

Tuesday, September 22, 2009

Cobequid
Road

J 4
K—>
L7
Glendale Drive

N

IHG
BN
LF
~E
v D
e
ABC

Cobequid
Road

Glendale Avenue

Cobequid Road Glendale Avenue Cobequid Road Glendale Drive
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach V-err?it?IIes
Al ]lc|o | e[ Frle|mw] 1] ]|k]|L
07:00-07:15 12 26 27 20 15 19 77 107 9 9 88 54 463
07:15-07:30 19 43 46 15 16 11 83 122 13 12 116 99 595
07:30-07:45 26 35 46 21 32 28 96 119 14 14 125 66 622
07:45-08:00 17 40 43 29 59 21 96 85 16 26 121 58 611
08:00-08:15 24 35 46 44 41 25 89 87 18 19 116 54 598
08:15-08:30 50 48 48 41 52 25 100 92 14 24 102 55 651
08:30-08:45 23 42 44 44 46 18 69 58 11 13 93 55 516
08:45-09:00 42 39 42 29 63 32 51 63 21 14 85 49 530
AM Peak Hour 117 158 183 135 184 99 381 383 62 83 464 233 2482
16:00-16:15 89 60 28 67 126 48 38 54 43 20 37 30 640
16:15-16:30 88 88 25 39 130 54 45 44 30 32 65 21 661
16:30-16:45 104 70 17 54 135 62 37 39 26 16 62 23 645
16:45-17:00 84 80 31 44 154 62 46 70 31 31 51 16 700
17:00-17:15 66 117 35 57 159 102 37 53 35 28 64 42 795
17:15-17:30 79 65 19 30 113 66 33 54 20 19 48 27 573
17:30-17:45 102 69 22 33 133 63 56 62 21 18 56 29 664
17:45-18:00 66 70 18 27 60 52 60 53 19 26 63 22 536
PM Peak Hour 342 355 108 194 578 280 165 206 122 107 242 102 2801

GENIVAR Inc.
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Appendix B - Turning Movement Counts Page B-13

Table B-13 $ o “k
=9 1He
Glendale Drive i Glendale Drive
@ LF
Magee Drive g4 ?E
K>
Ly
Sackville, Nova Scotia Glendale Drive <t
ABC| g ¢
g5
Tuesday, September 22, 2009
Magee Drive Glendale Drive Magee Drive Glendale Drive
Time Northbound Approach Westhound Approach Southbound Approach Eastbound Approach Vgﬁitgles
Al |lc] ol e[ rle|n|[ 1 [ ]x]|L

07:00-07:15 1 0 12 2 49 5 1 0 1 3 221 2 297
07:15-07:30 0 3 12 4 63 2 1 0 1 1 256 1 344
07:30-07:45 2 1 12 8 63 3 5 3 9 2 242 3 353
07:45-08:00 1 2 12 3 87 7 2 0 8 2 250 2 376
08:00-08:15 8 4 3 8 91 14 5 1 7 4 203 2 350
08:15-08:30 0 4 9 5 83 7 8 2 6 4 184 7 319
08:30-08:45 0 2 7 3 113 3 2 1 8 4 192 5 340
08:45-09:00 1 0 4 5 123 3 3 0 3 4 145 3 294
07:00 to 08:00 4 6 48 17 262 17 9 3 19 8 969 8 1370
08:00 to 09:00 9 10 23 21 410 27 18 4 24 16 724 17 1303
AM Peak Hour 11 11 36 24 324 31 20 6 30 12 879 14 1398
11:00-11:15 1 0 3 7 103 6 0 1 0 2 110 3 236
11:15-11:30 1 1 1 9 103 6 1 0 8 6 99 2 237
11:30-11:45 0 1 1 1 99 0 5 1 4 4 111 4 231
11:45-12:00 1 0 2 2 121 0 3 1 5 0 91 1 227
12:00-12:15 2 3 2 3 142 8 0 0 0 2 86 6 254
12:15-12:30 5 4 4 4 104 8 4 2 1 6 85 1 228
12:30-12:45 5 1 7 4 95 3 2 1 3 3 116 2 242
12:45-13:00 2 1 1 3 97 5 2 0 2 3 122 3 241
11:00 to 12:00 3 2 7 19 426 12 9 3 17 12 411 10 931
12:00 to 13:00 14 9 14 14 438 24 8 3 6 14 409 12 965
Noon Peak Hour 14 9 14 14 438 24 8 3 6 14 409 12 965
16:00-16:15 6 1 6 13 244 7 3 1 3 6 93 7 390
16:15-16:30 1 0 7 6 200 10 1 2 4 4 94 3 332
16:30-16:45 4 2 5 9 251 11 0 1 4 7 91 4 389
16:45-17:00 3 0 8 20 253 15 1 1 3 7 91 4 406
17:00-17:15 2 1 3 18 288 10 2 0 7 12 153 4 500
17:15-17:30 0 0 0 19 200 21 0 0 4 9 76 6 335
17:30-17:45 1 1 3 21 195 7 3 0 4 8 90 5 338
17:45-18:00 1 0 4 4 209 5 1 1 7 9 118 5 364
16:00 to 17:00 14 3 26 48 948 43 5 5 14 24 369 18 1517
17:00 to 18:00 4 2 10 62 892 43 6 1 22 38 437 20 1537
PM Peak Hour 9 3 16 66 992 57 3 2 18 35 411 18 1630
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Table B-14 5 3
52 L
Glendale Drive 5% 16
J L
@ I
Chandler Drive ~E
J 4
Sackville, Nova Scotia K>
Glendale Drive
Tuesday, September 22, 2009
Glendale Drive Chandler Drive Glendale Drive
Time Westbound Approach Southbound Approach Eastbound Approach V-err?itéilles
E* F G | J K*

07:00-07:15 0 4 1 3 8

07:15-07:30 1 5 2 2 10

07:30-07:45 0 2 8 3 13

07:45-08:00 1 8 5 1 15

08:00-08:15 2 5 13 6 26

08:15-08:30 4 4 14 7 29

08:30-08:45 3 7 4 4 18

08:45-09:00 6 4 5 3 18
07:00 to 08:00 283 2 19 16 9 966 1295
08:00 to 09:00 428 15 20 36 20 737 1256
AM Peak Hour** 358 7 19 40 17 886 1327

11:00-11:15 0 3 5 7 15

11:15-11:30 1 4 4 3 12

11:30-11:45 2 2 6 3 13

11:45-12:00 3 2 2 8 15

12:00-12:15 6 2 8 9 25

12:15-12:30 3 4 10 7 24

12:30-12:45 1 3 10 2 16

12:45-13:00 2 6 10 5 23
11:00 to 12:00 440 6 11 17 21 422 917
12:00 to 13:00 446 12 15 38 23 420 954
Noon Peak Hour** 446 12 15 38 23 420 954

16:00-16:15 8 4 6 8 26

16:15-16:30 4 1 5 6 16

16:30-16:45 5 0 2 7 14

16:45-17:00 3 2 8 11 24

17:00-17:15 9 4 5 8 26

17:15-17:30 1 2 6 6 15

17:30-17:45 1 1 5 7 14

17:45-18:00 2 3 5 9 19
16:00 to 17:00 956 20 7 21 32 404 1440
17:00 to 18:00 905 13 10 21 30 485 1464
PM Peak Hour** 1001 18 8 21 32 456 1536

* Volume Estimated from Adjacent Intersection
** Peak Hour of Adjacent Intersection
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Table B-15 »
Glendale Drive %
Glendale Drive 5
@ e
Pinehill Drive L5
- =
Sackville, Nova Scotia AC|§ 2
E o
Thursday, September 17, 2009
Pinehill Drive Glendale Drive Glendale Drive
Time Northbound Approach Westbound Approach Eastbound Approach V-err?itéilles
A C D E* K* L
07:00-07:15 0 5 5 4 14
07:15-07:30 1 4 8 10 23
07:30-07:45 1 15 14 16 46
07:45-08:00 6 5 12 12 35
08:00-08:15 4 12 6 10 32
08:15-08:30 10 10 10 17 47
08:30-08:45 4 13 12 20 49
08:45-09:00 2 6 10 11 29
07:00 to 08:00 8 29 39 271 976 42 1365
08:00 to 09:00 20 41 38 448 711 58 1316
AM Peak Hour** 21 42 42 387 919 55 1466
11:00-11:15 8 12 9 93 85 12 219
11:15-11:30 7 7 12 91 100 11 228
11:30-11:45 7 18 12 106 105 10 258
11:45-12:00 3 6 8 115 91 11 234
12:00-12:15 7 17 10 104 91 9 238
12:15-12:30 16 7 10 93 92 12 230
12:30-12:45 9 6 5 103 107 8 238
12:45-13:00 6 6 10 102 113 11 248
11:00 to 12:00 25 43 41 405 381 44 939
12:00 to 13:00 38 36 35 402 403 40 954
Noon Peak Hour 24 48 42 416 387 41 958
16:00-16:15 4 12 12 8 36
16:15-16:30 5 7 14 10 36
16:30-16:45 2 13 17 9 41
16:45-17:00 4 14 14 8 40
17:00-17:15 4 12 17 16 49
17:15-17:30 6 13 20 8 47
17:30-17:45 8 9 12 8 37
17:45-18:00 5 12 9 16 42
16:00 to 17:00 15 46 57 1057 459 35 1669
17:00 to 18:00 23 46 58 1111 511 48 1797
PM Peak Hour** 23 46 58 1111 511 48 1797
* Volume Estimated from Adjacent Intersection for AM and PM count Periods
** Peak Hour of Adjacent Intersection

GENIVAR Inc.
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N
Table B-16 g N
K
Glendale Drive » LTE Glendale Drive
@ ot
McDougall Avenue / Stadium g4 D
=

Sackville, Nova Scotia Glendale Drive ez

ABC| 82

g¢

Thursday, September 17, 2009 =<

McDougall Avenue Glendale Drive Stadium Glendale Drive
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach V;?it calles
Als|lc|lo|le | Frlen |1 [ ]k]L

07:00-07:15 3 2 23 5 35 1 2 0 2 1 202 4 280
07:15-07:30 5 1 14 6 53 8 5 0 1 5 235 6 339
07:30-07:45 14 4 18 5 58 6 5 0 5 4 258 2 379
07:45-08:00 8 1 21 6 72 24 12 3 1 4 223 5 380
08:00-08:15 20 5 12 6 87 26 17 5 10 10 190 7 395
08:15-08:30 8 27 13 4 79 35 43 10 14 14 162 6 415
08:30-08:45 3 2 10 5 94 16 20 5 4 6 152 5 322
08:45-09:00 5 2 9 7 89 20 1 2 3 9 139 5 291
AM Peak Hour 50 37 64 21 296 91 77 18 30 32 833 20 1569
16:00-16:15 19 3 5 13 238 8 6 4 10 10 89 7 412
16:15-16:30 8 3 8 11 262 20 13 2 2 10 100 6 445
16:30-16:45 3 0 9 11 251 17 18 2 6 9 125 6 457
16:45-17:00 12 3 6 12 215 14 12 3 10 12 103 4 406
17:00-17:15 10 2 17 20 269 31 20 8 14 11 127 5 534
17:15-17:30 11 1 8 12 239 17 14 3 6 14 98 7 430
17:30-17:45 14 2 7 13 275 16 8 1 7 9 123 6 481
17:45-18:00 7 3 5 17 202 23 16 1 8 18 116 7 423
PM Peak Hour 42 8 37 62 985 87 58 13 35 52 464 25 1868

GENIVAR Inc.
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Table B-17 »
Glendale Drive %
Glendale Drive 5
@ . K—>
Raymond Drive Ly
. . - 2
Sackville, Nova Scotia AC|22
ED
Thursday, September 24, 2009
Raymond Drive Glendale Drive Glendale Drive
Time Northbound Approach Westbound Approach Eastbound Approach V-err?itslles
A C D E* K* L

07:00-07:15 2 3 2 11 18

07:15-07:30 2 1 1 19 23

07:30-07:45 5 5 3 28 41

07:45-08:00 6 4 3 26 39

08:00-08:15 5 6 5 24 40

08:15-08:30 9 5] 6 5] 25

08:30-08:45 3 2 5 13 23

08:45-09:00 3 2 1 14 20
07:00 to 08:00 15 13 9 240 840 84 1201
08:00 to 09:00 20 15 17 371 675 56 1154
AM Peak Hour** 23 17 19 356 701 68 1184
11:00-11:15 3 2 3 84 82 9 183
11:15-11:30 9 4 4 105 87 16 225
11:30-11:45 12 5 2 116 94 14 243
11:45-12:00 12 0 5 98 103 9 227
12:00-12:15 12 4 5 103 83 14 221
12:15-12:30 5 2 1 78 82 10 178
12:30-12:45 6 1 3 102 95 7 214
12:45-13:00 8 1 4 103 110 6 232
11:00 to 12:00 36 11 14 403 366 48 878
12:00 to 13:00 31 8 13 386 370 37 845
Noon Peak Hour 45 13 16 422 367 53 916

16:00-16:15 8 1 5 9 23

16:15-16:30 4 1 7 13 25

16:30-16:45 7 3 6 13 29

16:45-17:00 8 3 2 12 25

17:00-17:15 5 3 4 10 22

17:15-17:30 8 1 1 7 17

17:30-17:45 5 7 4 20 36

17:45-18:00 1 4 6 15 26
16:00 to 17:00 27 8 20 790 338 47 1230
17:00 to 18:00 19 15 15 906 436 52 1443
PM Peak Hour** 19 15 15 906 436 52 1443

* Volume Estimated from Adjacent Intersection for AM and PM count Periods
** Peak Hour of Adjacent Intersection
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Table B-18 So s
EE »
Glendale Drive %5 I1G
@ = < &
Metropolitan Avenue te
J 4
Sackville, Nova Scotia K>
Glendale Drive
Thursday, September 24, 2009
Glendale Drive Metropolitan Avenue Glendale Drive
Time Westbound Approach Southbound Approach Eastbound Approach V-err?itslles
E F G | J K*
07:00-07:15 34 13 80 20 14 161
07:15-07:30 36 16 76 17 17 162
07:30-07:45 47 27 76 22 29 201
07:45-08:00 38 44 75 39 58 254
08:00-08:15 52 39 74 58 91 314
08:15-08:30 59 49 57 39 81 285
08:30-08:45 57 41 53 45 55 251
08:45-09:00 40 54 50 33 35 212
AM Peak Hour** 206 173 259 181 285 510 1614
16:00-16:15 129 56 36 31 35 287
16:15-16:30 157 63 30 27 45 322
16:30-16:45 152 49 53 57 45 356
16:45-17:00 143 68 34 49 48 342
17:00-17:15 148 74 36 58 49 365
17:15-17:30 160 64 44 49 47 364
17:30-17:45 165 66 74 66 44 415
17:45-18:00 164 84 49 39 71 407
PM Peak Hour** 637 288 203 212 211 285 1836
* Volume Estimated from Adjacent Intersection
** Peak Hour of Adjacent Intersection

GENIVAR Inc.
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~
[
- kel
Table B-19 2o N
5[ 1He
Glendale Drive PINYES Glendale Drive
@ LF
. . . -~ E
Riverside Drive g4 D
K>
. . Ly
Sackville, Nova Scotia Glendala Drive N
ABC| % 2
2o
Wednesday, September 23, 2009 12
Riverside Drive Glendale Drive Riverside Drive Glendale Drive
Total
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vehicles
Als|lc|lo|le | Frlen |1 [ ]k]L
07:00-07:15 7 1 14 12 38 0 8 1 4 4 129 6 224
07:15-07:30 4 1 17 23 43 2 7 2 2 2 167 22 292
07:30-07:45 9 3 21 33 51 1 6 5 8 2 175 19 333
07:45-08:00 19 5 29 26 67 2 7 3 7 2 155 20 342
08:00-08:15 11 3 37 27 72 1 5 4 8 4 177 11 360
08:15-08:30 9 6 22 23 80 1 7 5 6 4 167 7 337
08:30-08:45 10 2 27 24 94 1 4 2 4 6 158 18 350
08:45-09:00 5 0 28 23 57 2 3 3 1 3 124 7 256
AM Peak Hour 49 16 115 100 313 5 23 14 25 16 657 56 1389
16:00-16:15 15 6 23 50 125 8 2 5 5 3 83 7 332
16:15-16:30 24 4 28 29 142 10 1 7 3 2 72 8 330
16:30-16:45 31 1 29 36 139 16 1 4 4 4 75 18 358
16:45-17:00 18 0 26 33 158 11 2 4 3 7 69 14 345
17:00-17:15 26 5 23 40 205 19 4 9 7 8 87 8 441
17:15-17:30 31 15 30 27 183 10 4 7 3 6 73 7 396
17:30-17:45 31 6 22 40 181 7 4 8 7 5 100 15 426
17:45-18:00 33 7 37 36 158 10 4 6 7 7 108 17 430
PM Peak Hour 121 33 112 143 727 46 16 30 24 26 368 47 1693

GENIVAR Inc.
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Table B-20 c 5
Glendale Drive €916
J L
LF
Rankin Drive ~E
J 4
Sackville, Nova Scotia K>
Glendale Drive
Wednesday, September 23, 2009
Glendale Drive Rankin Drive Glendale Drive
Time Westbound Approach Southbound Approach Eastbound Approach V-err?itéilles
E* F G | J* K

07:00-07:15 4 15 5 3 27
07:15-07:30 2 21 3 2 28
07:30-07:45 6 12 4 2 24
07:45-08:00 4 11 3 5 23
08:00-08:15 11 14 8 1 34
08:15-08:30 3 9 1 0 13
08:30-08:45 7 7 5 3 22
08:45-09:00 4 6 6 2 18
07:00 to 08:00 243 16 59 15 12 644 989
08:00 to 09:00 332 25 36 20 6 650 1069
AM Peak Hour** 362 25 41 17 9 688 1142
11:00-11:15 77 6 4 1 2 76 166
11:15-11:30 80 3 7 6 4 87 187
11:30-11:45 78 2 3 0 0 94 177
11:45-12:00 70 4 5 2 5 92 178
12:00-12:15 74 6 7 6 4 87 184
12:15-12:30 68 9 11 2 3 67 160
12:30-12:45 85 4 5 1 2 84 181
12:45-13:00 85 1 4 3 2 99 194
11:00 to 12:00 305 15 19 9 11 349 708
12:00 to 13:00 312 20 27 12 11 337 719
Noon Peak Hour 302 15 22 14 13 360 726

16:00-16:15 4 1 2 4 11
16:15-16:30 18 3 1 4 26
16:30-16:45 20 7 5 7 39

16:45-17:00 3 4 4 6 17
17:00-17:15 16 3 7 3 29
17:15-17:30 10 1 4 6 21
17:30-17:45 16 15 10 7 48
17:45-18:00 13 11 5 2 31
16:00 to 17:00 622 45 15 12 21 347 1062
17:00 to 18:00 817 55 30 26 18 411 1357
PM Peak Hour** 817 55 30 26 18 411 1357

* Volume Estimated from Adjacent Intersection for AM and PM count Periods
** Peak Hour of Adjacent Intersection

GENIVAR Inc.
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Table B-21 > 3\
ge [
Glendale Drive j1=3 IS
@ < L
Smokey Drive EE
Sackville, Nova Scotia J 4
K —>
Glendale Drive
Wednesday, September 16, 2009
Glendale Drive Smokey Drive Glendale Drive
Time Westbound Approach Southbound Approach Eastbound Approach Vl—r?itslles
E* F G | J K*

07:00-07:15 4 24 19 7 54
07:15-07:30 8 55 21 5 89
07:30-07:45 4 51 16 7 78
07:45-08:00 13 44 14 3 74
08:00-08:15 27 45 29 10 111
08:15-08:30 18 33 26 9 86
08:30-08:45 14 37 23 14 88
08:45-09:00 4 18 14 8 44
07:00 to 08:00 163 29 174 70 22 594 1052
08:00 to 09:00 318 63 133 92 41 576 1223
AM Peak Hour** 342 72 159 92 36 615 1316
11:00-11:15 70 7 19 9 19 91 215
11:15-11:30 105 10 11 6 11 66 209
11:30-11:45 79 5 13 15 16 80 208
11:45-12:00 59 14 13 14 12 71 183
12:00-12:15 84 12 13 5] 13 61 188
12:15-12:30 64 16 10 9 20 88 207
12:30-12:45 72 13 16 15 13 102 231
12:45-13:00 78 13 18 17 11 73 210
11:00 to 12:00 313 36 56 44 58 308 815
12:00 to 13:00 298 54 57 46 57 324 836
Noon Peak Hour 298 54 57 46 57 324 836
16:00-16:15 28 7 10 35 80

16:15-16:30 29 10 4 29 72
16:30-16:45 35 15 18 41 109
16:45-17:00 56 15 12 40 123
17:00-17:15 49 19 12 53 133
17:15-17:30 42 8 24 45 119
17:30-17:45 35 15 19 32 101
17:45-18:00 37 14 27 43 121
16:00 to 17:00 633 148 47 44 145 362 1379
17:00 to 18:00 633 163 56 82 173 322 1429
PM Peak Hour** 633 163 56 82 173 322 1429

* Volume Estimated from Adjacent Intersection for AM and PM count Periods
** Peak Hour of Adjacent Intersection

GENIVAR Inc.

January 2011



Page B-22 Appendix B - Turning Movement Counts
Table B-22 »
Glendale Drive %
Glendale Drive P
@ K—>
Old Beaver Bank Road Ly
. . - |28
Sackville, Nova Scotia AC|Sc
o3
Om
Wednesday, September 16, 2009
Old Beaver Bank Road Glendale Drive Glendale Drive
Time Northbound Approach Westbound Approach Eastbound Approach V-err?itéilles
A C D E* K* L
07:00-07:15 2 5 17 10 34
07:15-07:30 2 8 14 8 32
07:30-07:45 2 4 17 10 33
07:45-08:00 5 4 25 9 43
08:00-08:15 3 16 41 11 71
08:15-08:30 2 9 36 12 59
08:30-08:45 2 20 39 11 72
08:45-09:00 4 11 25 8 48
07:00 to 08:00 11 21 73 163 595 37 900
08:00 to 09:00 11 56 141 269 561 42 1080
AM Peak Hour** 12 49 141 293 602 43 1140
11:00-11:15 4 19 13 70 91 5 202
11:15-11:30 14 22 25 105 66 8 240
11:30-11:45 13 17 28 79 80 6 223
11:45-12:00 19 11 24 59 71 13 197
12:00-12:15 3 13 21 84 61 6 188
12:15-12:30 11 19 11 64 88 4 197
12:30-12:45 9 18 16 72 102 8 225
12:45-13:00 14 13 17 78 73 5 200
11:00 to 12:00 50 69 90 313 308 32 862
12:00 to 13:00 37 63 65 298 324 23 810
Noon Peak Hour 50 69 90 313 308 32 862
16:00-16:15 17 26 31 11 85
16:15-16:30 13 33 27 10 83
16:30-16:45 10 20 28 8 66
16:45-17:00 18 30 19 4 71
17:00-17:15 14 35 25 9 83
17:15-17:30 23 36 24 10 93
17:30-17:45 19 29 30 4 82
17:45-18:00 15 32 39 12 98
16:00 to 17:00 58 109 105 572 398 33 1275
17:00 to 18:00 71 132 118 597 363 35 1316
PM Peak Hour** 71 132 118 597 363 35 1316
* Volume Estimated from Adjacent Intersection for AM and PM count Periods
** Peak Hour of Adjacent Intersection

GENIVAR Inc.
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N
Table B-23 A
. 9 ';'E Glendale
Glendale Drive e Drive
@ 3 L
Beaver Bank Road ﬁ o
S
Sackville, Nova Scotia @ .
BC
Wednesday, September 16, 2009
Beaver Bank Road Glendale Drive Beaver Bank Road
Time Northbound Approach Westbound Approach Southbound Approach V;?itgles

B Cc D F G H
07:00-07:15 39 38 37 3 106 223 446
07:15-07:30 84 48 17 2 92 210 453
07:30-07:45 60 55 26 15 117 204 477
07:45-08:00 70 66 38 33 111 203 521
08:00-08:15 74 45 39 43 106 178 485
08:15-08:30 75 52 40 42 105 212 526
08:30-08:45 50 46 39 31 114 231 511
08:45-09:00 73 35 37 9 100 122 376
AM Peak Hour 269 209 156 149 436 824 2043
16:00-16:15 249 38 54 103 72 96 612
16:15-16:30 163 31 43 92 56 65 450
16:30-16:45 227 44 50 106 72 75 574
16:45-17:00 201 48 59 123 70 70 571
17:00-17:15 295 52 61 132 71 110 721
17:15-17:30 183 30 42 133 50 88 526
17:30-17:45 208 26 44 116 62 127 583
17:45-18:00 210 31 54 86 76 125 582
PM Peak Hour 896 139 201 467 259 450 2412

GENIVAR Inc.

January 2011



Page B-24 Appendix B - Turning Movement Counts

&
Table B-24 Ex 4
Wi . S Z(ine ,
indmill Road S Wright Avenue
@ LF
Wright Avenue / Bancroft Drive I ;E
K >
Dartmouth, Nova Scotia ,L 3
BancroftDrive “Ar| =

ABC % E

Wednesday Nov. 4, 2009 AM & Monday Oct. 26, 2009 PM z =

Windmill Road Wright Avenue Windmill Road Bancroft Drive

Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vzk?it(?lles
Al B | c p [ e [ F e [ H [ 1 N

07:30-07:45 7 294 129 89 5 27 87 379 6 8 4 7 1042
07:45-08:00 14 300 136 83 2 21 79 385 8 6 10 9 1053
08:00-08:15 9 276 144 84 6 38 51 388 12 10 11 10 1039
08:15-08:30 11 279 134 81 9 24 62 398 7 5 3 14 1027
AM Peak Hour 41 1149 543 337 22 110 279 1550 33 29 28 40 4161
16:30-16:45 3 382 50 110 2 105 31 309 11 5 2 9 1019
16:45-17:00 5 406 47 117 1 124 47 367 17 6 3 7 1147
17:00-17:15 6 392 51 123 3 134 52 350 14 8 5 6 1144
17:15-17:30 3 379 38 103 1 109 35 378 2 4 1 9 1062
PM Peak Hour 17 1559 186 453 7 472 165 1404 44 23 11 31 4372

Source: HRM Traffic & Right of Way Services
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Table B-25 4
HG
Windmill Road 1 e Bouieverd
@ = LF
Akerley Boulevard 5 iD
=
Dartmouth, Nova Scotia ‘e
BC
AM - Wed. Oct. 28/09; Noon - Tue. Oct . 27/09; PM - Wed. Oct. 8/09
Windmill Road Akerley Boulevard Windmill Road
Time Northbound Approach Westbound Approach Southbound Approach Vgﬁitgles
B C D F G H
07:30-07:45 184 76 57 87 254 585 1243
07:45-08:00 174 94 44 76 290 599 1277
08:00-08:15 197 52 51 100 223 551 1174
08:15-08:30 195 82 84 105 332 594 1392
AM Peak Hour 750 304 236 368 1099 2329 5086
12:00-12:15 215 75 78 129 111 246 854
12:15-12:30 211 94 74 117 101 217 814
12:30-12:45 242 80 79 89 117 237 844
12:45-13:00 219 76 81 100 101 221 798
Noon Peak Hour 887 325 312 435 430 921 3310
16:30-16:45 410 37 82 320 111 237 1197
16:45-17:00 556 63 83 313 129 251 1395
17:00-17:15 485 27 79 333 108 246 1278
17:15-17:30 487 54 57 347 87 244 1276
PM Peak Hour 1938 181 301 1313 435 978 5146
Source:  HRM Traffic & Right of Way Services

GENIVAR Inc.
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N
Table B-26 A
Trunk 7 / Bedford By-Pass
@

Dartmouth Road 8.

. < a3

Bedford, Nova Scotia g2p [ %

5 |32

o >3
Wednesday, October 14, 2009 E 3
Trunk 7 Trunk 7
Time Northbound Approach Southbound Approach
A - to Dartmouth B - to Bedford | Total Northbound C - from D - from Bedford | Total Southbound
Road Bypass WB Dartmouth Road Bypass EB
07:00-07:15 78 121 199 262 662 924
07:15-07:30 87 149 236 238 606 844
07:30-07:45 114 141 255 158 591 749
07:45-08:00 141 155 296 194 594 788
08:00-08:15 144 156 300 192 466 658
08:15-08:30 150 168 318 177 435 612
08:30-08:45 157 152 309 250 386 636
08:45-09:00 152 200 352 260 283 543
AM Peak Hour 420 566 986 852 2453 3305
15:30-15:45 239 523 762 157 188 345
15:45-16:00 238 506 744 160 178 338
16:00-16:15 246 476 722 192 207 399
16:15-16:30 259 607 866 183 148 331
16:30-16:45 263 575 838 188 172 360
16:45-17:00 287 533 820 185 150 335
17:00-17:15 252 532 784 149 187 336
17:15-17:30 198 362 560 128 170 298
PM Peak Hour 1061 2247 3308 705 657 1362
Two-Way Volumes on Magazine Hill
Peak Hour Northbound Southbound Two-Way
AM 986 3305 4291
PM 3308 1362 4670

Two-Way Volumes on Dartmouth Road
Peak Hour Westbound Eastbound Two-Way
AM 420 852 1272
PM 1061 705 1766
Two-Way Volumes on Bedford By-Pass
Peak Hour Westbound Eastbound Two-Way
AM 566 2453 3019
PM 2247 657 2904
GENIVAR Inc.
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Page B-27

Table B-27 .
Bedford Bypass A
@
Highway 101 "

Bedford, Nova Scotia E% v 35

g og

; 22

Thursday, October 15, 2009 @
] Bedford Bypass Bedford Bypass
Time Westbound Approach Eastbound Approach
A - to Highway B - to Cobequid | Total Westbound | C - from Highway | D - from Sackville | Total Eastbound
101 Road 101 Drive

07:00-07:15 68 49 117 367 306 673
07:15-07:30 72 47 119 307 299 606
07:30-07:45 79 67 146 324 309 633
07:45-08:00 60 86 146 308 239 547
08:00-08:15 61 75 136 333 181 514
08:15-08:30 91 73 164 221 152 373
08:30-08:45 94 85 179 222 129 351
08:45-09:00 95 78 173 178 92 270
AM Peak Hour 279 249 528 1306 1153 2459
15:30-15:45 249 236 485 101 83 184
15:45-16:00 336 241 577 114 55 169
16:00-16:15 324 216 540 110 81 191
16:15-16:30 345 224 569 97 57 154
16:30-16:45 334 226 560 94 85 179
16:45-17:00 333 254 587 106 74 180
17:00-17:15 294 195 489 109 79 188
17:15-17:30 198 159 357 95 71 166
PM Peak Hour 1336 920 2256 407 297 704

Two-Way Volumes on Bedford By-pass

Peak Hour Westbound Eastbound Two-Way
AM 528 2459 2987
PM 2256 704 2960

. ____________________________________________________|
Two-Way Volumes on Highway 101 Ramps

Peak Hour Westbound Eastbound Two-Way
AM 279 1306 1585
PM 1336 407 1743

Two-Way Volumes on Sackville Ramps

Peak Hour Westbound Eastbound Two-Way
AM 249 1153 1402
PM 920 297 1217

GENIVAR Inc.

January 2011
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- |
Table B-28 23 A\
S| IHG
Cobequid Road © |- Memory Lane
@ ot
Memory Lane / Legacy Court JA D
. | it
Lower Sackville, Nova Scotia Lagacy SR e
Lane ABC é—g
Thursday July 6, 2006 AM & Wednesday July 5, 2006 PM § «
Cobequid Road Memory Lane Cobequid Road Legacy Lane
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vl—k?itcalles
Al ]lcl o |[e|rle]w] 1 [ ]x]L
07:30-07:45 1 56 0 21 0 37 1 171 18 6 0 1 322
07:45-08:00 2 65 0 20 1 38 2 141 7 6 0 4 286
08:00-08:15 5 58 1 38 3 34 1 153 7 2 0 4 306
08:15-08:30 3 64 2 37 3 32 3 148 4 1 0 4 301
AM Peak Hour 21 243 3 116 7 141 7 613 36 15 0 13 1215
16:30-16:45 7 109 0 92 2 100 1 144 8 10 0 11 484
16:45-17:00 8 82 1 87 3 105 1 115 5 25 1 7 440
17:00-17:15 7 90 0 93 1 119 1 128 6 15 0 1 481
17:15-17:30 7 94 1 102 12 127 1 112 1 17 0 10 494
PM Peak Hour 29 375 2 374 28 451 4 499 30 67 1 39 1899
Source:  HRM Traffic & Right of Way Services

GENIVAR Inc. January 2011
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é
Table B-29 23 »
e D sfue | e
Sackville Drive
@
Cobequid Road
Lower Sackville, Nova Scotia Sackvile = g = %U
Wednesday May 27, 2009 AM & Tuesday May 26, 2009 PM 8
Old Sackville Road Sackville Drive Cobequid Road Sackville Drive
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vl—k?itcalles
Al ]lcl o |[e|rle]w] 1 [ ]x]L
07:30-07:45 3 32 55 5 46 31 183 13 42 37 197 0 644
07:45-08:00 0 24 45 7 56 28 167 17 66 35 112 0 557
08:00-08:15 1 26 45 2 47 40 159 6 49 40 138 0 553
08:15-08:30 0 20 22 3 75 43 124 9 44 38 124 0 502
AM Peak Hour 4 102 167 17 224 142 633 45 201 150 571 0 2256
16:30-16:45 1 16 17 29 143 49 111 27 113 48 117 1 672
16:45-17:00 1 31 19 26 114 47 99 28 112 44 83 0 604
17:00-17:15 0 23 11 35 92 58 82 32 94 44 92 1 564
17:15-17:30 5 14 24 28 103 49 111 35 125 41 77 0 612
PM Peak Hour 7 84 71 118 452 203 403 122 444 177 369 2 2452
Source:  HRM Traffic & Right of Way Services
GENIVAR Inc. January 2011
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Appendix B - Turning Movement Counts

D

Table B-30 oz S
L3
) IHG Darmouth
Bedford Highway T (L4 Road
@ LE
Dartmouth Road I D
K->
. L5
Bedford, Nova Scotia Driveway BN
ABC| &S
3o
Friday November 28, 2008 AM & Monday November 17, 2008 PM or
Bedford Highway Dartmouth Road Bedford Highway Mall Driveway
Total
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vehicles
Al ]lc|p|[e|FrF|lc]|H]| 1 k] L
07:30-07:45 4 72 125 75 9 64 84 78 3 0 1 0 515
07:45-08:00 7 83 158 94 11 58 88 84 6 2 4 0 595
08:00-08:15 3 86 143 96 13 72 106 86 4 4 1 0 614
08:15-08:30 5 64 108 64 8 75 99 72 2 1 0 3 501
AM Peak Hour 19 305 534 329 41 269 377 320 15 7 6 3 2225
16:30-16:45 7 142 72 104 8 132 95 101 2 15 8 2 688
16:45-17:00 4 148 68 94 14 115 106 115 3 8 11 0 686
17:00-17:15 3 132 82 99 16 121 84 135 1 19 13 3 708
17:15-17:30 5 129 79 103 9 105 93 109 0 11 9 0 652
PM Peak Hour 19 551 301 400 47 473 378 460 6 53 41 5 2734

Source:  HRM Traffic & Right of Way Services

GENIVAR Inc.

January 2011
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N
- - >
Table B-31 1 A
T <
o=
. aT|IHG .
Bedford Highway <~y Driveway
@ tE
Hammonds Plains Road J b
K >
. L
Bedford, Nova Scotia
Hammonds
Plains Road
Friday, May 29, 2009 AM; Thursday, May 28, 2009 PM
Bedford Highway Mall Driveway Bedford Highway Hammonds Plains Road
Total
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vehicles
Al ]lc|o | e[ Frle|mw] 1] ]|k]|L
07:45-08:00 76 101 1 19 7 3 14 84 50 85 16 80 536
08:00-08:15 110 137 2 4 14 8 10 101 46 86 17 78 613
08:15-08:30 104 133 1 13 8 9 18 80 73 103 17 63 622
08:30-08:45 88 134 1 12 14 19 10 65 70 95 24 57 589
AM Peak Hour 378 505 5 48 43 39 52 330 239 369 74 278 2360
16:30-16:45 83 112 1 59 67 23 24 132 67 73 63 71 775
16:45-17:00 95 130 0 66 63 20 28 139 61 95 72 66 835
17:00-17:15 104 113 2 67 61 17 26 145 51 52 29 63 730
17:15-17:30 85 101 1 67 62 27 28 160 33 60 48 63 735
PM Peak Hour 367 456 4 259 253 87 106 576 212 280 212 263 3075

Source:  HRM Traffic & Right of Way Services

GENIVAR Inc. January 2011
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Sg N
Table B-32 S E
g2 A
5o
. 52
Hammonds Plains Road 2B
@ YE
Highway 102, NB Ramps 'E
H Hammonds >l &
Bedford, Nova Scotia S ¢ |25
T
z %
-g)LLI
Friday, November 27, 2009 2
Highway 102, Hammonds Plains Road Highway 102, Hammonds Plains Road
NB Ramp NB Ramps Total
Time Vehicles
Northbound Westbound Approach Southbound Eastbound Approach
Approach Approach
C E F | J K
07:00-07:15 15 95 50 9 79 94 342
07:15-07:30 24 120 39 6 81 124 394
07:30-07:45 27 136 69 11 92 140 475
07:45-08:00 30 164 76 24 95 155 544
08:00-08:15 55 165 78 9 111 161 579
08:15-08:30 43 116 60 13 74 131 437
08:30-08:45 49 127 65 16 91 142 490
08:45-08:00 42 111 66 17 131 116 483
AM Peak Hour 177 572 279 62 371 589 2050
15:30-15:45 83 159 64 8 78 130 522
15:45-16:00 99 141 57 10 92 135 534
16:00-16:15 79 149 97 6 88 131 550
16:15-16:30 85 109 64 5 95 165 523
16:30-16:45 84 152 82 14 96 147 575
16:45-17:00 82 125 69 10 82 147 515
17:00-17:15 103 165 80 11 87 157 603
17:15-17:30 112 128 57 7 75 141 520
PM Peak Hour 354 551 295 40 360 616 2216

GENIVAR Inc.

January 2011
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N
Table B-33 A
Hammonds Plains Road
Hammonds Plains Road «[E)
@ 12
Highway 102, SB Ramps *E;
; S«
Bedford, Nova Scotia L e g
AC|s g
ge
S0
Friday, November 27, 2009 P
Highway 102, SB Ramps Hammonds Plains Road Hammonds Plains Road
Total
; Northbound Approach Westbound Approach Eastbound Approach .
Time PP pp PP Vehicles
A C D E K L
07:00-07:15 36 31 57 44 139 8 315
07:15-07:30 51 26 58 63 179 14 391
07:30-07:45 66 35 80 57 168 22 428
07:45-08:00 59 57 105 96 172 28 517
08:00-08:15 78 60 72 90 168 40 508
08:15-08:30 60 50 92 76 159 49 486
08:30-08:45 43 57 100 83 149 59 491
08:45-08:00 53 33 79 61 202 63 491
AM Peak Hour 240 224 369 345 648 176 2002
15:30-15:45 95 56 57 105 132 2 447
15:45-16:00 90 73 66 120 152 34 535
16:00-16:15 91 52 44 113 173 52 525
16:15-16:30 105 72 48 99 169 62 555
16:30-16:45 80 55 44 84 153 78 494
16:45-17:00 108 81 58 92 144 99 582
17:00-17:15 71 82 48 106 179 119 605
17:15-17:30 87 76 52 92 124 142 573
PM Peak Hour 364 290 198 381 645 358 2236

GENIVAR Inc.

January 2011
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N
Table B-34 ~ A
<
=}
=|IHG
Trunk 2 Floys Perin Drive
@ E
Hwy 102 NB Ramps / Perrin Drive éJ D
. Ly
Waverley, Nova Scotia ,
Hwy 102 NB Exit Al
ABC =
=}
2008 Peak Hour Volumes =
Trunk 2 Perrin Drive Trunk 2 Hwy 102 NB Ramps
Total
Time Northbound Approach Westbound Approach Southbound Approach Eastbound Approach Vehicles
AlB|lc|o e[ Frle|n] 1 ]3]k ]L
AM Peak Hour 27 92 154 29 6 216 704 75 30 138 468 9 1948
PM Peak Hour 20 192 43 70 10 915 183 129 30 339 88 13 2032
Source:  CBCL Waverley - Fall River - Wellington Transportation Study

GENIVAR Inc.

January 2011
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THE SCIENCE OF PRACTICAL SOLUTIONS

Traffic Study for Highway 107 . )
Phase 1 - Burnside to Sackville Figure C-2
2010 Peak Hour Volumes without Auaust 2010
Highway 107 Extension - Burnside Drive Corridor 9
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Traffic Engineering Specidiists

Appendix D - Signal Warrant Analysis

2005 Canadian Traffic Signal Warrant Matrix Analysis

Scenario: Table D-1 Glendale Dr. @ Old Beaver Bank Rd. - 2016 Volumes - Without

Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name)| Old Beaver Bank Road Direction (EW or NS)| NS City: Sackville
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
< = = = = < == **
[} = EE = ] oh
Glendale Drive WB 1 770 1
Glendale Drive EB 1 110 1
Old Beaver Bank Road NB 1
Old Beaver Bank Road
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Old Beaver Bank Road NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 6 Pathway to School (y/n) n
8:00 - 9:00 2 Metro Area Population # 380,000
11:00 - 12:00 0 Central Business District (y/n) n
12:00 - 13:00 10
16:00 - 17:00 0
17:00 - 18:00 0
Total (6-hour peak) 0 18 0 0
Average (6-hour peak) 0 3 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 10 0 20 0 0 0 75 180 0 0 660 35}
8:00 - 9:00 10 0 55 0 0 0 140 300 0 0 625 40
11:00 - 12:00 50 0 70 0 0 0 90 345 0 0 340 30
12:00 - 13:00 35 0 65 0 0 0 65 330 0 0 360 25
16:00 - 17:00 60 0 110 0 0 0 105 635 0 0 440 35}
17:00 - 18:00 70 0 130 0 0 0 120 665 0 0 405 35
Total (6-hour peak) 235 0 450 0 0 0 595 2,455 0 0 2,830 200
Average (6-hour peak) 39 0 75 0 0 0 99 409 0 0 472 33
Volumes are from Table B-22 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.
£
. S A
Average 6-hour Peak Turning 2y 5
e c
Movements @ ca 9
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El 2
=4
—
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Terrain Group Inc.
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci

W =
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NOT Warranted
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2005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-2 Glendale Drive @ Smokey Drive - 2016 Volumes - Without
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Smokey Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
< = = = = < == #*
] = EE = ] oh
Glendale Drive WB 1 620 1
Glendale Drive EB 1 260 1
Smokey Drive NB
Smokey Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Smokey Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 14 Pathway to School (y/n) n
8:00 - 9:00 7 Metro Area Population # 380,000
11:00 - 12:00 5 Central Business District (y/n) n
12:00 - 13:00 1
16:00 - 17:00 1
17:00 - 18:00 5
Total (6-hour peak) 0 33 0 0
Average (6-hour peak) 0 6 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 175 0 70 0 180 30 20 655 0
8:00 - 9:00 0 0 0 135 0 90 0 350 65 40 635 0
11:00 - 12:00 0 0 0 55 0 45 0 345 35 60 340 0
12:00 - 13:00 0 0 0 55 0 45 0 330 55 55 355 0
16:00 - 17:00 0 0 0 45 0 45 0 695 150 145 400 0
17:00 - 18:00 0 0 0 55 0 80 0 695 165 175 355 0
Total (6-hour peak) 0 0 0 520 0 375 0 2,595 500 495 2,740 0
Average (6-hour peak) 0 0 0 87 0 63 0 433 83 83 457 0
Volumes are from Table B-21 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.
2
=
[a]
R >
Average 6-hour Peak Turning g
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
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Terrain Group Inc. August 2010
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Traffic Engineering Specialists
Scenario: Table D-3 Glendale Drive @ Rankin Drive - 2016 VVolumes - Without
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Rankin Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - a8 5 3
< = =t = < 2.5 =
] = EE = ] oh
Glendale Drive WB 1 220 1
Glendale Drive EB 1 660 1
Rankin Drive NB
Rankin Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Rankin Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 5 0 Pathway to School (y/n) n
8:00 - 9:00 2 0 Metro Area Population # 380,000
11:00 - 12:00 1 0 Central Business District (y/n) n
12:00 - 13:00 1 0
16:00 - 17:00 3 0
17:00 - 18:00 2 0
Total (6-hour peak) 0 14 0 0
Average (6-hour peak) 0 2 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 60 0 15 0 265 15 10 710 0
8:00 - 9:00 0 0 0 35 0 20 0 365 25 5 715 0
11:00 - 12:00 0 0 0 20 0 10 0 335 15 10 385 0
12:00 - 13:00 0 0 0 25 0 10 0 345 20 10 370 0
16:00 - 17:00 0 0 0 15 0 10 0 685 45 20 380 0
17:00 - 18:00 0 0 0 30 0 25 0 900 55 20 450 0
Total (6-hour peak) 0 0 0 185 0 90 0 2,895 175 75 3,010 0
Average (6-hour peak) 0 0 0 31 0 15 0 483 29 13 502 0
Volumes are from Table B-20 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.
2
=
o
Average 6-hour Peak Turning £
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Traffic Engineering Specialists
Scenario: Table D-4 Glendale Drive @ Raymond Drive - 2016 Volumes - Without
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Raymond Drive Direction (EW or NS)| NS City: Sackville
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - a8 5 3
< = =t = < 2.5 =
] = EE = ] oh
Glendale Drive WB 1 300 1
Glendale Drive EB 1 160 1
Raymond Drive NB 1
Raymond Drive SB
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Raymond Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 2 10 Pathway to School (y/n) y
8:00 - 9:00 1 39 Metro Area Population # 380,000
11:00 - 12:00 4 39 Central Business District (y/n) n
12:00 - 13:00 9 16
16:00 - 17:00 4
17:00 - 18:00 1 13
Total (6-hour peak) 17 121 0 0
Average (6-hour peak) 3 20 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 15 0 15 0 0 0 10 265 0 0 925 85
8:00 - 9:00 20 0 15 0 0 0 15 410 0 0 745 55
11:00 - 12:00 35 0 10 0 0 0 15 445 0 0 405 50
12:00 - 13:00 30 0 10 0 0 0 15 425 0 0 405 35}
16:00 - 17:00 25 0 10 0 0 0 20 780 0 0 370 45
17:00 - 18:00 20 0 15 0 0 0 15 995 0 0 480 50
Total (6-hour peak) 145 0 75 0 0 0 90 3,320 0 0 3,330 320
Average (6-hour peak) 24 0 13 0 0 0 15 553 0 0 555 53
Volumes are from Table B-17 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.
2
: g2
Average 6-hour Peak Turning S5
@
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Traffic Engineering Specialists
Scenario: Table D-5 Glendale Drive @ Pinehill Drive - 2016 Volumes - Without
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Pinehill Drive Direction (EW or NS)| NS City: Sackville
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
S 3 3% 3 S 3 g S
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 1,650 1
Glendale Drive EB 1 350 1
Pinehill Drive NB 1
Pinehill Drive SB
Other input Speed Trucks | BusRt [ Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Pinehill Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 10 Pathway to School (y/n) y
8:00 - 9:00 1 25 Metro Area Population # 380,000
11:00 - 12:00 14 Central Business District (y/n) n
12:00 - 13:00 1 17
16:00 - 17:00 11
17:00 - 18:00 25
Total (6-hour peak) 2 102 0 0
Average (6-hour peak) 0 17 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 10 0 30 0 0 0 40 300 0 0 1075 40
8:00 - 9:00 20 0 40 0 0 0 40 495 0 0 780 60
11:00 - 12:00 25 0 45 0 0 0 40 445 0 0 420 45
12:00 - 13:00 40 0 35 0 0 0 35 440 0 0 445 40
16:00 - 17:00 15 0 45 0 0 0 55 1165 0 0 505 35}
17:00 - 18:00 25 0 45 0 0 0 60 1220 0 0 560 50
Total (6-hour peak) 135 0 240 0 0 0 270 4,065 0 0 3,785 270
Average (6-hour peak) 23 0 40 0 0 0 45 678 0 0 631 45
Volumes are from Table B-15 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.
2
=
o
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2005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-6 Glendale Drive @ Chandler Drive - 2016 Volumes - Without
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Chandler Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
3 <= =& = < 2> *
] = EE = ] o5
Glendale Drive WB 1 1,100 1
Glendale Drive EB 1 900 1
Chandler Drive NB
Chandler Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Chandler Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) y
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 8 Pathway to School (y/n) y
8:00 - 9:00 2 Metro Area Population # 380,000
11:00 - 12:00 3 Central Business District (y/n) n
12:00 - 13:00 6
16:00 - 17:00 7
17:00 - 18:00 2
Total (6-hour peak) 0 28 0 0
Average (6-hour peak) 0 5) 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 20 0 15 0 310 0 10 1065 0
8:00 - 9:00 0 0 0 20 0 35 0 470 15 20 810 0
11:00 - 12:00 0 0 0 10 0 15 0 485 5 20 465 0
12:00 - 13:00 0 0 0 15 0 40 0 490 10 25 460 0
16:00 - 17:00 0 0 0 5 0 20 0 1055 20 30 445 0
17:00 - 18:00 0 0 0 10 0 20 0 995 15 30 535 0
Total (6-hour peak) 0 0 0 80 0 145 0 3,805 65 135 3,780 0
Average (6-hour peak) 0 0 0 13 0 24 0 634 11 23 630 0

Volumes are from Table B-14 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.

.
Average 6-hour Peak Turning 85 =<
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
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2005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-7 Glendale Drive @ Magee Drive - 2016 Volumes - Without
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Magee Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 1 700 1
Glendale Drive EB 1 1 1,300 1
Magee Drive NB 1
Magee Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Magee Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) y
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 27 Pathway to School (y/n) y
8:00 - 9:00 36 Metro Area Population # 380,000
11:00 - 12:00 1 6 Central Business District (y/n) n
12:00 - 13:00 5)
16:00 - 17:00 15
17:00 - 18:00 2 13
Total (6-hour peak) 3 102 0 0
Average (6-hour peak) 1 17 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 5) 5) 50 10 5) 20 15 290 15 10 1065 10
8:00 - 9:00 10 10 25 20 5) 25 20 450 25 15 795 15
11:00 - 12:00 5) 0 5) 10 5) 15 20 470 10 10 450 10
12:00 - 13:00 15 10 15 10 5) 5) 15 480 25 15 450 10
16:00 - 17:00 15 5) 25 5) 5) 15 50 1045 45 25 405 20
17:00 - 18:00 5 0 10 5 0 20 60 980 45 40 480 20
Total (6-hour peak) 55 30 130 60 25 100 180 3,715 165 115 3,645 85
Average (6-hour peak) 9 5 22 10 4 17 30 619 28 19 608 14
Volumes are from Table B-13 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.
2
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Traffic Engineering Specialists
Scenario: Table D-8 Duke Street @ Mann Street - 2016 Volumes - Without
Main Street (name) Duke Street Direction (EW or NS)| EW Date: August 2010
Side Street (name) Mann Street Direction (EW or NS)| NS City: Bedford
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - a8 5 3
< = =t = < 2.5 =
] = EE = ] oh
Duke Street WB 1 1
Duke Street EB 1 300 1
Mann Street NB
Mann Street SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Duke Street EW 60 10.0% n 0.0
Mann Street NS 10.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 Pathway to School (y/n) y
8:00 - 9:00 1 Metro Area Population # 380,000
11:00 - 12:00 Central Business District (y/n) n
12:00 - 13:00
16:00 - 17:00
17:00 - 18:00
Total (6-hour peak) 0 1 0 0
Average (6-hour peak) 0 0 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 5 0 25 0 220 10 50 230 0
8:00 - 9:00 0 0 0 10 0 45 0 275 5 50 405 0
11:00 - 12:00 0 0 0 10 0 30 0 285 5 25 330 0
12:00 - 13:00 0 0 0 10 0 25 0 330 15 35 340 0
16:00 - 17:00 0 0 0 10 0 35 0 395 5 15 335 0
17:00 - 18:00 0 0 0 0 0 10 0 345 0 10 260 0
Total (6-hour peak) 0 0 0 45 0 170 0 1,850 40 185 1,900 0
Average (6-hour peak) 0 0 0 8 0 28 0 308 7 31 317 0
Volumes are from Table B-7 plus 1.5% annual growth rate for Glendale Drive trhrough traffic.
@
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3
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
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Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name)| Old Beaver Bank Road Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
< = = = = < == **
[} = EE = ] oh
Glendale Drive WB 1 770 1
Glendale Drive EB 1 110 1
Old Beaver Bank Road NB 1
Old Beaver Bank Road
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Old Beaver Bank Road NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 6 Pathway to School (y/n) n
8:00 - 9:00 2 Metro Area Population # 380,000
11:00 - 12:00 0 Central Business District (y/n) n
12:00 - 13:00 10
16:00 - 17:00 0
17:00 - 18:00 0
Total (6-hour peak) 0 18 0 0
Average (6-hour peak) 0 3 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 10 0 20 0 0 0 75 220 0 0 780 35}
8:00 - 9:00 10 0 55 0 0 0 140 340 0 0 745 40
11:00 - 12:00 50 0 70 0 0 0 90 395 0 0 390 30
12:00 - 13:00 35 0 65 0 0 0 65 380 0 0 410 25
16:00 - 17:00 60 0 110 0 0 0 105 765 0 0 500 35}
17:00 - 18:00 70 0 130 0 0 0 120 795 0 0 465 35
Total (6-hour peak) 235 0 450 0 0 0 595 2,895 0 0 3,290 200
Average (6-hour peak) 39 0 75 0 0 0 99 483 0 0 548 33
Volumes are from Table B-22 plus 1.5% annual growth rate for Glendale Drive trhrough traffic + Highway 107 trips.
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Average 6-hour Peak Turning 2y 5
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2005 Canadian Traffic Signal Warrant Matrix Analysis

Scenario: Table D-9 Glendale Dr. @ Old Beaver Bank Rd. - 2016 Volumes - With
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Traffic Engineering Specialists
Scenario: Table D-10 Glendale Drive @ Smokey Drive - 2016 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Smokey Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
< = = = = < == **
] = EE = ] oh
Glendale Drive WB 1 620 1
Glendale Drive EB 1 260 1
Smokey Drive NB
Smokey Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Smokey Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 14 Pathway to School (y/n) n
8:00 - 9:00 7 Metro Area Population # 380,000
11:00 - 12:00 5 Central Business District (y/n) n
12:00 - 13:00 1
16:00 - 17:00 1
17:00 - 18:00 5
Total (6-hour peak) 0 33 0 0
Average (6-hour peak) 0 6 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 175 0 70 0 220 30 20 775 0
8:00 - 9:00 0 0 0 135 0 90 0 390 65 40 755 0
11:00 - 12:00 0 0 0 55 0 45 0 395 35 60 390 0
12:00 - 13:00 0 0 0 55 0 45 0 380 55 55 405 0
16:00 - 17:00 0 0 0 45 0 45 0 825 150 145 460 0
17:00 - 18:00 0 0 0 55 0 80 0 825 165 175 415 0
Total (6-hour peak) 0 0 0 520 0 375 0 3,035 500 495 3,200 0
Average (6-hour peak) 0 0 0 87 0 63 0 506 83 83 533 0
Volumes are from Table B-21 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
2
=
2 A
R >
Average 6-hour Peak Turning g <
<] c
o
Movements @ & S
2
=4
3 = T = 2
k4 a4 = - —
CleloTs] K
83 RT
< WB 568 [« _\ 506 TH ‘ 589 ‘ wB
Glendale Drive | —1 0 LT
‘/ -
LT 83 \ Glendale Drive
EB ‘ 616 | TH 533 > 620 EB >
RT 0 \
[o[f-]<]
I = b
- 14 2

\L‘
[an]
2]
v

NBB TH

W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W = 91 85 6
Veh  Ped

NOT Warranted

Terrain Group Inc. August 2010
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Traffic Engineering Specialists
Scenario: Table D-11 Glendale Drive @ Rankin Drive - 2016 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Rankin Drive Direction (EW or NS)| NS City: Sackville
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
S 3 3% 3 S 3 g S
X = c o = b4 2.2 I+
] = EE = ] oh
Glendale Drive WB 1 220 1
Glendale Drive EB 1 660 1
Rankin Drive NB
Rankin Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Rankin Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 5 0 Pathway to School (y/n) n
8:00 - 9:00 2 0 Metro Area Population # 380,000
11:00 - 12:00 1 0 Central Business District (y/n) n
12:00 - 13:00 1 0
16:00 - 17:00 3 0
17:00 - 18:00 2 0
Total (6-hour peak) 0 14 0 0
Average (6-hour peak) 0 2 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 60 0 15 0 305 15 10 830 0
8:00 - 9:00 0 0 0 35 0 20 0 405 25 5 835 0
11:00 - 12:00 0 0 0 20 0 10 0 385 15 10 435 0
12:00 - 13:00 0 0 0 25 0 10 0 395 20 10 420 0
16:00 - 17:00 0 0 0 15 0 10 0 815 45 20 440 0
17:00 - 18:00 0 0 0 30 0 25 0 1030 55 20 510 0
Total (6-hour peak) 0 0 0 185 0 90 0 3,335 175 75 3,470 0
Average (6-hour peak) 0 0 0 31 0 15 0 556 29 13 578 0
Volumes are from Table B-20 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
2
=
= A
Average 6-hour Peak Turning £ <
= c
< o
Movements @ & S
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=4
§ = T [ o
% 4 [= - <
CleT-T21 K
29 RT
< WB 571 = _\ 556 TH ‘ 585 ‘ wB
Glendale Drive | —1 0 LT
‘/ -
LT 13 \ Glendale Drive
EB ‘ 591 | TH 578 > 609 EB >
RT 0 \
[o[efe]~]
I = b
- 14 2

\L‘
[an]
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v

NBB TH

W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W = 26 24 2

Veh Ped
Not Warranted - Vs<75

Terrain Group Inc. August 2010
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Traffic Engineering Specialists
Scenario: Table D-12 Glendale Drive @ Raymond Drive - 2016 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Raymond Drive Direction (EW or NS)| NS City: Sackville
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 300 1
Glendale Drive EB 1 160 1
Raymond Drive NB 1
Raymond Drive SB
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Raymond Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 2 10 Pathway to School (y/n) y
8:00 - 9:00 1 39 Metro Area Population # 380,000
11:00 - 12:00 4 39 Central Business District (y/n) n
12:00 - 13:00 9 16
16:00 - 17:00 4
17:00 - 18:00 1 13
Total (6-hour peak) 17 121 0 0
Average (6-hour peak) 3 20 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 15 0 15 0 0 0 10 305 0 0 1045 85
8:00 - 9:00 20 0 15 0 0 0 15 450 0 0 865 55
11:00 - 12:00 35 0 10 0 0 0 15 495 0 0 455 50
12:00 - 13:00 30 0 10 0 0 0 15 475 0 0 455 35}
16:00 - 17:00 25 0 10 0 0 0 20 910 0 0 430 45
17:00 - 18:00 20 0 15 0 0 0 15 1125 0 0 540 50
Total (6-hour peak) 145 0 75 0 0 0 90 3,760 0 0 3,790 320
Average (6-hour peak) 24 0 13 0 0 0 15 627 0 0 632 53

Volumes are from Table B-17 plus 1.5% annual growth rate for Glendale Drive trhrough traffic + Highway 107 trips.

e
_ R
Average 6-hour Peak Turning £§ =
Movements @ & 2
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Glendale Drive | —1 i3 LT
LT 0o +— | \ Glendale Drive
EB ‘ 685 | TH | 632 > 644 | EB >
RT | 53 \
I [ & |

RT | 13
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W = 52 23 29

Veh Ped
Not Warranted - Vs<75

Terrain Group Inc. August 2010
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Traffic Engineering Specialists
Scenario: Table D-13 Glendale Drive @ Pinehill Drive - 2016 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Pinehill Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 1,650 1
Glendale Drive EB 1 350 1
Pinehill Drive NB 1
Pinehill Drive SB
Other input Speed Trucks | BusRt [ Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Pinehill Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 10 Pathway to School (y/n) y
8:00 - 9:00 1 25 Metro Area Population # 380,000
11:00 - 12:00 14 Central Business District (y/n) n
12:00 - 13:00 1 17
16:00 - 17:00 11
17:00 - 18:00 25
Total (6-hour peak) 2 102 0 0
Average (6-hour peak) 0 17 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 10 0 30 0 0 0 40 340 0 0 1195 40
8:00 - 9:00 20 0 40 0 0 0 40 535 0 0 900 60
11:00 - 12:00 25 0 45 0 0 0 40 495 0 0 470 45
12:00 - 13:00 40 0 35 0 0 0 35 490 0 0 495 40
16:00 - 17:00 15 0 45 0 0 0 55 1295 0 0 565 35}
17:00 - 18:00 25 0 45 0 0 0 60 1350 0 0 620 50
Total (6-hour peak) 135 0 240 0 0 0 270 4,505 0 0 4,245 270
Average (6-hour peak) 23 0 40 0 0 0 45 751 0 0 708 45
Volumes are from Table B-15 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
2
=
e A
Average 6-hour Peak Turning z <
[} —_
£ o
Movements @ & S
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—
g kB E 5 °
CleT-T-1 X_
0 RT
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=
)
z

W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W = 73 45 28

Veh Ped
Not Warranted - Vs<75

Terrain Group Inc. August 2010
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Traffic Engineering Specialists
Scenario: Table D-14 Glendale Drive @ Chandler Drive - 2016 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Chandler Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
S 3 3% 3 S 3 g S
< = = = = < == **
] = EE = ] o5
Glendale Drive WB 1 1,100 1
Glendale Drive EB 1 900 1
Chandler Drive NB
Chandler Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Chandler Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) y
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 8 Pathway to School (y/n) y
8:00 - 9:00 2 Metro Area Population # 380,000
11:00 - 12:00 3 Central Business District (y/n) n
12:00 - 13:00 6
16:00 - 17:00 7
17:00 - 18:00 2
Total (6-hour peak) 0 28 0 0
Average (6-hour peak) 0 5) 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 20 0 15 0 350 0 10 1185 0
8:00 - 9:00 0 0 0 20 0 35 0 510 15 20 930 0
11:00 - 12:00 0 0 0 10 0 15 0 535 5 20 515 0
12:00 - 13:00 0 0 0 15 0 40 0 540 10 25 510 0
16:00 - 17:00 0 0 0 5 0 20 0 1185 20 30 505 0
17:00 - 18:00 0 0 0 10 0 20 0 1125 15 30 595 0
Total (6-hour peak) 0 0 0 80 0 145 0 4,245 65 135 4,240 0
Average (6-hour peak) 0 0 0 13 0 24 0 708 11 23 707 0
Volumes are from Table B-14 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.

.
Average 6-hour Peak Turning 85 =<
Movements @ © S
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2
z
3 = T - ®
2 04 = - 62
CIsTeTa] K
11 RT
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NBB TH

W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W = 36 28 8

Veh Ped
Not Warranted - Vs<75

Terrain Group Inc. August 2010
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Traffic Engineering Specialists
Scenario: Table D-15 Glendale Drive @ Magee Drive - 2016 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Magee Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
X = c o = b4 2.2 I+
] = EE = ] oh
Glendale Drive WB 1 1 700 1
Glendale Drive EB 1 1 1,300 1
Magee Drive NB 1
Magee Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Magee Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) y
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 27 Pathway to School (y/n) y
8:00 - 9:00 36 Metro Area Population # 380,000
11:00 - 12:00 1 6 Central Business District (y/n) n
12:00 - 13:00 5)
16:00 - 17:00 15
17:00 - 18:00 2 13
Total (6-hour peak) 3 102 0 0
Average (6-hour peak) 1 17 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 5) 5) 50 10 5) 20 15 330 15 10 1185 10
8:00 - 9:00 10 10 25 20 5) 25 20 490 25 15 915 15
11:00 - 12:00 5) 0 5) 10 5) 15 20 520 10 10 500 10
12:00 - 13:00 15 10 15 10 5) 5) 15 530 25 15 500 10
16:00 - 17:00 15 5) 25 5) 5) 15 50 1175 45 25 465 20
17:00 - 18:00 5 0 10 5 0 20 60 1110 45 40 540 20
Total (6-hour peak) 55 30 130 60 25 100 180 4,155 165 115 4,105 85
Average (6-hour peak) 9 5 22 10 4 17 30 693 28 19 684 14
Volumes are from Table B-13 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
2
=
. a A
Average 6-hour Peak Turning 8 <
Movements o s 3
n P
2
=4
§ = T [ o
% 4 [= - [0}
EnAEaE I N
28 RT
< WB 718 < \ 693 TH ‘ 750 ‘ wB
Glendale Drive | —1 30 LT
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LT 19 \ Glendale Drive
EB ‘ 718 l TH 684 > 716 EB >
RT 14 \
L~ N

RT | 22
Ped2| 17
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‘ © ‘
T
[=
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z

W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W = 81 49 32

Veh Ped
Not Warranted - Vs<75

Terrain Group Inc. August 2010
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Traffic Engineering Specialists
Scenario: Table D-16 Duke Street @ Mann Street - 2016 Volumes - With
Main Street (name) Duke Street Direction (EW or NS)| EW Date: August 2010
Side Street (name) Mann Street Direction (EW or NS)| NS City: Bedford
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
3 <= =& = < 2> *
] = EE = ] oh
Duke Street WB 1 1
Duke Street EB 1 300 1
Mann Street NB
Mann Street SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Duke Street EW 60 10.0% n 0.0
Mann Street NS 10.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 Pathway to School (y/n) y
8:00 - 9:00 1 Metro Area Population # 380,000
11:00 - 12:00 Central Business District (y/n) n
12:00 - 13:00
16:00 - 17:00
17:00 - 18:00
Total (6-hour peak) 0 1 0 0
Average (6-hour peak) 0 0 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 5 0 25 0 550 10 50 1670 0
8:00 - 9:00 0 0 0 10 0 45 0 605 5 50 1845 0
11:00 - 12:00 0 0 0 10 0 30 0 670 5 25 715 0
12:00 - 13:00 0 0 0 10 0 25 0 715 15 35 725 0
16:00 - 17:00 0 0 0 10 0 35 0 1470 5 15 775 0
17:00 - 18:00 0 0 0 0 0 10 0 1420 0 10 700 0
Total (6-hour peak) 0 0 0 45 0 170 0 5,430 40 185 6,430 0
Average (6-hour peak) 0 0 0 8 0 28 0 905 7 31 1,072 0

Volumes are from Table B-7 plus 1.5% annual growth rate for Glendale Drive trhrough traffic + Highway 107 trips.
-

Average 6-hour Peak Turning
Movements
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8
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W = 39 38 1

Veh Ped
Not Warranted - Vs<75

Terrain Group Inc. August 2010
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Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name)| Old Beaver Bank Road Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
< = = = = < == **
[} = EE = ] oh
Glendale Drive WB 1 770 1
Glendale Drive EB 1 110 1
Old Beaver Bank Road NB 1
Old Beaver Bank Road
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Old Beaver Bank Road NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 6 Pathway to School (y/n) n
8:00 - 9:00 2 Metro Area Population # 380,000
11:00 - 12:00 0 Central Business District (y/n) n
12:00 - 13:00 10
16:00 - 17:00 0
17:00 - 18:00 0
Total (6-hour peak) 0 18 0 0
Average (6-hour peak) 0 3 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 10 0 20 0 0 0 75 280 0 0 910 35}
8:00 - 9:00 10 0 55 0 0 0 140 400 0 0 875 40
11:00 - 12:00 50 0 70 0 0 0 90 460 0 0 455 30
12:00 - 13:00 35 0 65 0 0 0 65 445 0 0 475 25
16:00 - 17:00 60 0 110 0 0 0 105 910 0 0 570 35
17:00 - 18:00 70 0 130 0 0 0 120 940 0 0 535 35
Total (6-hour peak) 235 0 450 0 0 0 595 3,435 0 0 3,820 200
Average (6-hour peak) 39 0 75 0 0 0 99 573 0 0 637 33
Volumes are from Table B-22 plus 1.5% annual growth rate for Glendale Drive trhrough traffic + Highway 107 trips.
5T
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Average 6-hour Peak Turning 2y 5
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci

W =

76 72

Veh

NOT Warranted
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2005 Canadian Traffic Signal Warrant Matrix Analysis
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Scenario: Table D-17 Glendale Dr. @ Old Beaver Bank Rd. - 2026 Volumes - With
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Traffic Engineering Specialists
Scenario: Table D-18 Glendale Drive @ Smokey Drive - 2026 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Smokey Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
= ] s x 5] - =8 5 3
] S F ] (7]
< = = = = < == **
] = EE = ] oh
Glendale Drive WB 1 620 1
Glendale Drive EB 1 260 1
Smokey Drive NB
Smokey Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Smokey Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 14 Pathway to School (y/n) n
8:00 - 9:00 7 Metro Area Population # 380,000
11:00 - 12:00 5 Central Business District (y/n) n
12:00 - 13:00 1
16:00 - 17:00 1
17:00 - 18:00 5
Total (6-hour peak) 0 33 0 0
Average (6-hour peak) 0 6 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 175 0 70 0 280 30 20 905 0
8:00 - 9:00 0 0 0 135 0 90 0 450 65 40 885 0
11:00 - 12:00 0 0 0 55 0 45 0 460 35 60 455 0
12:00 - 13:00 0 0 0 55 0 45 0 445 55 55 470 0
16:00 - 17:00 0 0 0 45 0 45 0 970 150 145 530 0
17:00 - 18:00 0 0 0 55 0 80 0 970 165 175 485 0
Total (6-hour peak) 0 0 0 520 0 375 0 3,575 500 495 3,730 0
Average (6-hour peak) 0 0 0 87 0 63 0 596 83 83 622 0
Volumes are from Table B-21 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
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W= [Cbt(xv»v) / K1 + (F (Xv-p) L) / KZ] X Ci
W= 106 99 7
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Traffic Engineering Specialists
Scenario: Table D-19 Glendale Drive @ Rankin Drive - 2026 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Rankin Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 220 1
Glendale Drive EB 1 660 1
Rankin Drive NB
Rankin Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Rankin Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 5 0 Pathway to School (y/n) n
8:00 - 9:00 2 0 Metro Area Population # 380,000
11:00 - 12:00 1 0 Central Business District (y/n) n
12:00 - 13:00 1 0
16:00 - 17:00 3 0
17:00 - 18:00 2 0
Total (6-hour peak) 0 14 0 0
Average (6-hour peak) 0 2 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 60 0 15 0 365 15 10 960 0
8:00 - 9:00 0 0 0 35 0 20 0 465 25 5 965 0
11:00 - 12:00 0 0 0 20 0 10 0 450 15 10 500 0
12:00 - 13:00 0 0 0 25 0 10 0 460 20 10 485 0
16:00 - 17:00 0 0 0 15 0 10 0 960 45 20 510 0
17:00 - 18:00 0 0 0 30 0 25 0 1175 55 20 580 0
Total (6-hour peak) 0 0 0 185 0 90 0 3,875 175 75 4,000 0
Average (6-hour peak) 0 0 0 31 0 15 0 646 29 13 667 0
Volumes are from Table B-20 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.

Average 6-hour Peak Turning
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ensms et 9005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-20 Glendale Drive @ Raymond Drive - 2026 VVolumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Raymond Drive Direction (EW or NS)| NS City: Sackville
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
S 3 3% 3 S 3 g S
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 300 1
Glendale Drive EB 1 160 1
Raymond Drive NB 1
Raymond Drive SB
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Raymond Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 2 10 Pathway to School (y/n) y
8:00 - 9:00 1 39 Metro Area Population # 380,000
11:00 - 12:00 4 39 Central Business District (y/n) n
12:00 - 13:00 9 16
16:00 - 17:00 4
17:00 - 18:00 1 13
Total (6-hour peak) 17 121 0 0
Average (6-hour peak) 3 20 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 15 0 15 0 0 0 10 365 0 0 1175 85
8:00 - 9:00 20 0 15 0 0 0 15 510 0 0 995 55
11:00 - 12:00 35 0 10 0 0 0 15 560 0 0 520 50
12:00 - 13:00 30 0 10 0 0 0 15 540 0 0 520 35}
16:00 - 17:00 25 0 10 0 0 0 20 1055 0 0 500 45
17:00 - 18:00 20 0 15 0 0 0 15 1270 0 0 610 50
Total (6-hour peak) 145 0 75 0 0 0 90 4,300 0 0 4,320 320
Average (6-hour peak) 24 0 13 0 0 0 15 717 0 0 720 53

Volumes are from Table B-17 plus 1.5% annual growth rate for Glendale Drive trhrough traffic + Highway 107 trips.
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Page D-26 Appendix D - Signal Warrant Analysis

G Road & Traffic Management
O

2005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-21 Glendale Drive @ Pinehill Drive - 2026 VVolumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Pinehill Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 1,650 1
Glendale Drive EB 1 350 1
Pinehill Drive NB 1
Pinehill Drive SB
Other input Speed Trucks | BusRt [ Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Pinehill Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 10 Pathway to School (y/n) y
8:00 - 9:00 1 25 Metro Area Population # 380,000
11:00 - 12:00 14 Central Business District (y/n) n
12:00 - 13:00 1 17
16:00 - 17:00 11
17:00 - 18:00 25
Total (6-hour peak) 2 102 0 0
Average (6-hour peak) 0 17 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 10 0 30 0 0 0 40 400 0 0 1325 40
8:00 - 9:00 20 0 40 0 0 0 40 595 0 0 1030 60
11:00 - 12:00 25 0 45 0 0 0 40 560 0 0 535 45
12:00 - 13:00 40 0 35 0 0 0 35 555 0 0 560 40
16:00 - 17:00 15 0 45 0 0 0 55 1440 0 0 635 35}
17:00 - 18:00 25 0 45 0 0 0 60 1495 0 0 690 50
Total (6-hour peak) 135 0 240 0 0 0 270 5,045 0 0 4,775 270
Average (6-hour peak) 23 0 40 0 0 0 45 841 0 0 796 45
Volumes are from Table B-15 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
2
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G Road & Traffic Management
O

2005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-22 Glendale Drive @ Chandler Drive - 2026 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Chandler Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
< = = = = < == **
] = EE = ] o5
Glendale Drive WB 1 1,100 1
Glendale Drive EB 1 900 1
Chandler Drive NB
Chandler Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Chandler Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) y
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 8 Pathway to School (y/n) y
8:00 - 9:00 2 Metro Area Population # 380,000
11:00 - 12:00 3 Central Business District (y/n) n
12:00 - 13:00 6
16:00 - 17:00 7
17:00 - 18:00 2
Total (6-hour peak) 0 28 0 0
Average (6-hour peak) 0 5) 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 20 0 15 0 410 0 10 1315 0
8:00 - 9:00 0 0 0 20 0 35 0 570 15 20 1060 0
11:00 - 12:00 0 0 0 10 0 15 0 600 5 20 580 0
12:00 - 13:00 0 0 0 15 0 40 0 605 10 25 575 0
16:00 - 17:00 0 0 0 5 0 20 0 1330 20 30 575 0
17:00 - 18:00 0 0 0 10 0 20 0 1270 15 30 665 0
Total (6-hour peak) 0 0 0 80 0 145 0 4,785 65 135 4,770 0
Average (6-hour peak) 0 0 0 13 0 24 0 798 11 23 795 0
Volumes are from Table B-14 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
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Page D-28 Appendix D - Signal Warrant Analysis

G Road & Traffic Management
O

2005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-23 Glendale Drive @ Magee Drive - 2026 Volumes - With
Main Street (name) Glendale Drive Direction (EW or NS)| EW Date: August 2010
Side Street (name) Magee Drive Direction (EW or NS)| NS City: Sackville
= 55 = e | 23
Lane Configuration 5 5 S o [~ = | E¢g
3 3 5% 3 5 aeg | S~
< = £ < = < [=3=Y *
] = EE = ] oh
Glendale Drive WB 1 1 700 1
Glendale Drive EB 1 1 1,300 1
Magee Drive NB 1
Magee Drive SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Glendale Drive EW 60 5.0% y 0.0
Magee Drive NS 5.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) y
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 27 Pathway to School (y/n) y
8:00 - 9:00 36 Metro Area Population # 380,000
11:00 - 12:00 1 6 Central Business District (y/n) n
12:00 - 13:00 5)
16:00 - 17:00 15
17:00 - 18:00 2 13
Total (6-hour peak) 3 102 0 0
Average (6-hour peak) 1 17 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 5) 5) 50 10 5) 20 15 390 15 10 1315 10
8:00 - 9:00 10 10 25 20 5) 25 20 550 25 15 1045 15
11:00 - 12:00 5) 0 5) 10 5) 15 20 585 10 10 565 10
12:00 - 13:00 15 10 15 10 5) 5) 15 595 25 15 565 10
16:00 - 17:00 15 5) 25 5) 5) 15 50 1320 45 25 535 20
17:00 - 18:00 5 0 10 5 0 20 60 1255 45 40 610 20
Total (6-hour peak) 55 30 130 60 25 100 180 4,695 165 115 4,635 85
Average (6-hour peak) 9 5 22 10 4 17 30 783 28 19 773 14
Volumes are from Table B-13 plus 1.5% annual growth rate for Glendale Drive trhrough traffic+ Highway 107 trips.
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G Road & Traffic Management
O

2005 Canadian Traffic Signal Warrant Matrix Analysis

Traffic Engineering Specialists
Scenario: Table D-24 Duke Street @ Mann Street - 2026 Volumes - With
Main Street (name) Duke Street Direction (EW or NS)| EW Date: August 2010
Side Street (name) Mann Street Direction (EW or NS)| NS City: Bedford
[ 55 = EE = 8
Lane Configuration 5 5 S o [~ = | E¢g
S 3 3% 3 S 3 g S
3 <= =& = < 2> *
] = EE = [} o5
Duke Street WB 1 1
Duke Street EB 1 300 1
Mann Street NB
Mann Street SB 1
Other input Speed Trucks | BusRt | Median
(Km/h) % (y/n) (m)
Duke Street EW 60 10.0% n 0.0
Mann Street NS 10.0% n
Pedl Ped2 Ped3 Ped4 Demographics
NS NS EW EW Elementary School (y/n) n
W Side | ESide | N Side S side Senior's Complex (y/n) n
7:00 - 8:00 Pathway to School (y/n) y
8:00 - 9:00 1 Metro Area Population # 380,000
11:00 - 12:00 Central Business District (y/n) n
12:00 - 13:00
16:00 - 17:00
17:00 - 18:00
Total (6-hour peak) 0 1 0 0
Average (6-hour peak) 0 0 0 0
Traffic Input NB SB WB EB
LT Th RT LT Th RT LT Th RT LT Th RT
7:00 - 8:00 0 0 0 5 0 25 0 735 10 50 1920 0
8:00 - 9:00 0 0 0 10 0 45 0 790 5 50 2095 0
11:00 - 12:00 0 0 0 10 0 30 0 815 5 25 860 0
12:00 - 13:00 0 0 0 10 0 25 0 860 15 35 870 0
16:00 - 17:00 0 0 0 10 0 35 0 1710 5 15 885 0
17:00 - 18:00 0 0 0 0 0 10 0 1665 0 10 810 0
Total (6-hour peak) 0 0 0 45 0 170 0 6,575 40 185 7,440 0
Average (6-hour peak) 0 0 0 8 0 28 0 1,096 7 31 1,240 0

Volumes are from Table B-7 plus 1.5% annual growth rate for Glendale Drive trhrough traffic + Highway 107 trips.
-
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Page D-30 Appendix - D - Pedestrian Warrant Evaluations

Warrants for Pedestrian Crosswalks

The Transportation Association of Canada (TAC) has prepared the Pedestrian Crossing Control
Manual (March 1998). The Manual provides operational guidelines for selecting the appropriate level
of crosswalk protection in hierarchical form based on road width, pedestrian crossing volumes, and
vehicle volumes.

Four types of pedestrian crossing control devices are considered:

1. Unmarked crosswalks - Pedestrians have the right-of-way at all intersections, thus marked
crosswalks are not required at low volume intersections.

2. Signed and marked crosswalks are installed to draw a driver’s attention to a crossing location
and to indicate to pedestrians that the location is a preferred place to cross the road.

3. Special crosswalks are pushbutton operated and are reserved where higher volumes and
complex locations make it more difficult for drivers to realize that a pedestrian wishes to cross
the road.

4. Pedestrian signals are pushbutton actuated half-signals that stop traffic to allow pedestrians to

cross very busy arterial streets where normal crossing opportunities are infrequent.

Pedestrian volumes must be converted to equivalent adult units (EAUs) where higher values are given
for children, seniors, and disabled persons. Pedestrian counts obtained by pedestrian class for a one-
hour assessment period are adjusted using factors shown in following table to determine the EAU for
a crosswalk location.

Table - Determination of Equivalent Adult Unit (EAU) Crossing Volumes
Pedestrian Class Number in Each Class Factor Equivalent Adult Unit
Children - 12 and under ? X2.0 =7
Seniors - 65 and older ? X1.5 =?
Disabled ? X2.0 =7
Adults ? X1.0 =7
Total EAU

The number of crossing opportunities at a location depends on the number of lanes to be crossed,
vehicle traffic volume on the road during the one-hour assessment period, and the proximity to traffic
signals at other locations along the road. The estimated crossing opportunities for a two-lane road are
shown in graphical form in Figure 9 of the Pedestrian Crossing Control Manual which is included on
Page D-31 of this Report. The traffic ‘Pattern A’ line on the chart is for areas where traffic signals are
far enough away that there is no impact, such as queues of vehicles, on traffic patterns at the crossing
location. Using Figure 9, it can be determined that a volume of 1000 vph would provide about 90
crossing opportunities in the one-hour assessment period.

The appropriate traffic control device for a crosswalk on a two-lane road can be selected form the
Warrant Chart (Figure 13, Pedestrian Crossing Control Manual) on Page D-32 of this Report.
Equivalent Adult Units (EAUs) of pedestrian crossing volume calculated using factors in the above
table and Crossing Opportunities (COs) estimated from Figure 9 of the Pedestrian Crossing Control
Manual are used in the Warrant Chart to select an appropriate crosswalk design.

Terrain Group Inc. August 2010



PART 2 - DEVICES PEDESTRIAN CROSSING CONTROL MANU AL

Page D-31
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Figure 9: Estimated Crossing Opportunities for a 2 Lane Cross-Section
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Appendix E - Intersection Level of Performance Analysis

1: Glendale & Beaver Bank Road

Page E-1
2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

"R B

Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations % ul 4 ul % 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 1883 1601 1789 1883
FIt Permitted 0.950 0.434

Satd. Flow (perm) 1789 1601 1883 1601 817 1883
Satd. Flow (RTOR) 179 250

Volume (vph) 175 165 300 230 485 915
Lane Group Flow (vph) 190 179 326 250 527 995
Turn Type custom Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 81 2 6
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 8.0 22.0
Total Split (s) 240 490 51.0 51.0 25.0 76.0
Total Split (%) 240% 49.0% 51.0% 51.0% 25.0% 76.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes

Recall Mode None Min Min  None Min
Act Effct Green (s) 14.1 334 22.6 226 429 452
Actuated g/C Ratio 0.22 0.50 037 037 069 0.73
v/c Ratio 048 0.20 047 0.34 0.66 0.72
Control Delay 31.7 3.0 19.2 3.6 9.5 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.7 3.0 19.2 3.6 9.5 11.5
LOS C A B A A B
Approach Delay 17.8 12.5 10.8
Approach LOS B B B
Queue Length 50th (m) 18.6 0.0 294 0.0 24.6 69.9
Queue Length 95th (m) 54.7 11.2 59.4 12.3 51.0 145.2
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 45.0

Base Capacity (vph) 547 1030 1071 1018 833 1514
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 035 0.17 0.30 025 0.63 0.66

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 61.9
Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72
Intersection Signal Delay: 12.2

Intersection Capacity Utilization 64.5%

Analysis Period (min) 15

Splits and Phases:  1: Glendale & Beaver Bank Road

Intersection LOS: B
ICU Level of Service C

\" al T o:

Ths [ W5 = [

l ak ( o]
7Bz [ 245

Atlantic Road & Traffic Management
GENIVAR Inc.

Synchro 6 Report
January 2011



Appendix E - Intersection Level of Performance Analysis

2: Glendale & Old Beaverbank

Page E-2
2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

— N ¢ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts iy L
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 665 50 155 325 15 55
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 723 54 168 353 16 60
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 777 1440 750
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 777 1440 750
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 80 86 85
cM capacity (veh/h) 839 117 411
Direction, Lane # EB1 WB1 NB1
Volume Total 777 522 76
Volume Left 0 168 16
Volume Right 54 0 60
cSH 1700 839 267
Volume to Capacity 046 0.20 0.28
Queue Length 95th (m) 0.0 5.7 8.7
Control Delay (s) 0.0 51 23.8
Lane LOS A C
Approach Delay (s) 0.0 51 23.8
Approach LOS C
Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Atlantic Road & Traffic Management
GENIVAR Inc.

Synchro 6 Report
January 2011



Appendix E - Intersection Level of Performance Analysis Page E-3

3: Glendale & Smokey Drive 2016 AM Peak without Hwy 107 (Fig C3-A Vol.)
A N Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 40 680 380 80 175 100

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 43 739 413 87 190 109

Pedestrians

Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (m) 263

pX, platoon unblocked

vC, conflicting volume 500 1283 457

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 500 1283 457
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 96 0 82
cM capacity (veh/h) 1064 175 604
Direction, Lane # EB1 WB1 SB1

Volume Total 783 500 299

Volume Left 43 0 190

Volume Right 0 87 109

cSH 1064 1700 236

Volume to Capacity 0.04 029 1.27
Queue Length 95th (m) 1.0 0.0 115.9

Control Delay (s) 1.1 0.0 191.7

Lane LOS A F

Approach Delay (s) 1.1 0.0 191.7

Approach LOS F

Intersection Summary

Average Delay 36.8

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

Atlantic Road & Traffic Management Synchro 6 Report

GENIVAR Inc. January 2011



Appendix E - Intersection Level of Performance Analysis

4. Glendale & Rankin Drive

Page E-4

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations iy Ts L
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 765 400 30 45 20
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 11 832 435 33 49 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked  0.95 0.95 0.95
vC, conflicting volume 467 1304 451
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 441 1319 424
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 70 96
cM capacity (veh/h) 1066 163 600
Direction, Lane # EB1 WB1 SB1
Volume Total 842 467 7
Volume Left 11 0 49
Volume Right 0 33 22
cSH 1066 1700 210
Volume to Capacity 0.01 0.27 0.34
Queue Length 95th (m) 0.2 0.0 107
Control Delay (s) 0.3 0.0 305
Lane LOS A D
Approach Delay (s) 0.3 0.0 305
Approach LOS D
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 58.6% ICU Level of Service
Analysis Period (min) 15

Atlantic Road & Traffic Management
GENIVAR Inc.

Synchro 6 Report
January 2011



Appendix E - Intersection Level of Performance Analysis

5: Glendale & Riverside

Page E-5
2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts N N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1863 0 1789 1880 0 0 1701 0 0 1742 0
FIt Permitted 0.490 0.190 0.900 0.873

Satd. Flow (perm) 923 1863 0 358 1880 0 0 1551 0 0 1547 0
Satd. Flow (RTOR) 8 1 89 33

Volume (vph) 20 730 60 110 345 5 55 20 130 25 15 30
Lane Group Flow (vph) 22 858 0 120 380 0 0 223 0 0 76 0
Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 209 209 209 209 209 209 209 209

Total Split (s) 659 659 0.0 659 659 0.0 30.9 30.9 0.0 30.9 30.9 0.0
Total Split (%) 68.1% 68.1% 0.0% 68.1% 68.1% 0.0% 31.9% 31.9% 0.0% 31.9% 31.9% 0.0%
Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 1.4 1.4 1.4 14 14 14 14 14
Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 38.0 38.0 38.0 38.0 13.4 13.4
Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.22 0.22

v/c Ratio 0.04 0.73 0.53 0.32 0.54 0.21

Control Delay 5.0 121 17.2 6.2 18.7 15.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.0 121 17.2 6.2 18.7 15.6

LOS A B B A B B
Approach Delay 11.9 8.8 18.7 15.6
Approach LOS B A B B

Queue Length 50th (m) 0.7 456 5.2 13.7 9.9 3.0

Queue Length 95th (m) 3.6 1225 265 377 40.8 16.5

Internal Link Dist (m) 196.6 4242 60.0 75.4

Turn Bay Length (m) 30.0 40.0

Base Capacity (vph) 688 1390 267 1401 641 605
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.62 045 0.27 0.35 0.13

Intersection Summary

Cycle Length: 96.8

Actuated Cycle Length: 60

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 12.1
Intersection Capacity Utilization 72.6%

Analysis Period (min) 15

Splits and Phases:

5: Glendale & Riverside

Intersection LOS: B
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis
6: Glendale & Metropolitan

Page E-6
2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

A N Y

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
FIt Permitted 0.530 0.950

Satd. Flow (perm) 998 1883 1883 1601 1789 1601
Satd. Flow (RTOR) 207 87
Volume (vph) 315 570 230 190 285 200
Lane Group Flow (vph) 342 620 250 207 310 217
Turn Type pm+pt Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phases 5 2 6 6 4 4
Minimum Initial (s) 7.0 20.0 20.0 20.0 5.0 5.0
Minimum Split (s) 11.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 20.0 86.0 66.0 66.0 26.0 26.0
Total Split (%) 17.9% 76.8% 58.9% 58.9% 232% 23.2%
Yellow Time (s) 4.0 4.5 4.5 4.5 41 41
All-Red Time (s) 0.0 1.5 1.5 1.5 1.9 1.9
Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None Min Min Min  None None
Act Effct Green (s) 40.2  40.2 224 224 19.2 19.2
Actuated g/C Ratio 0.60 0.60 0.33 0.33 028 0.28
v/c Ratio 045 055 0.40 0.31 0.61 0.42
Control Delay 9.4 11.0 21.3 4.6 271 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 11.0 21.3 4.6 271 14.8
LOS A B C A C B
Approach Delay 104 13.7 22.0
Approach LOS B B C

Queue Length 50th (m) 208 455 264 0.0 34.9 13.1
Queue Length 95th (m) 35.2 731 45.7 13.0 59.1 30.2
Internal Link Dist (m) 4242 129.6 283.2

Turn Bay Length (m) 80.0 50.0 16.0
Base Capacity (vph) 759 1414 1092 1015 562 563
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 045 044 0.23 0.20 055 0.39

Intersection Summary

Cycle Length: 112

Actuated Cycle Length: 67.5

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 14.3
Intersection Capacity Utilization 59.9%

Analysis Period (min) 15

Splits and Phases:  6: Glendale & Metropolitan

Intersection LOS: B
ICU Level of Service B
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Appendix E - Intersection Level of Performance Analysis

7: Glendale & Raymond

Page E-7

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

— N ¢ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts iy L
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 780 75 20 395 25 20
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 848 82 22 429 27 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.78 0.78 0.78
vC, conflicting volume 929 1361 889
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 909 1463 857
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 74 92
cM capacity (veh/h) 584 106 278
Direction, Lane # EB1 WB1 NB1
Volume Total 929 451 49
Volume Left 0 22 27
Volume Right 82 0 22
cSH 1700 584 147
Volume to Capacity 0.55 0.04 0.33
Queue Length 95th (m) 0.0 0.9 103
Control Delay (s) 0.0 11 414
Lane LOS A E
Approach Delay (s) 0.0 1.1 414
Approach LOS E
Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 55.6% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

8: Glendale & McDougall

Page E-8
2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N N N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 1874 0 0 1821 0 0 1748 0 0 1810 1601
FIt Permitted 0.971 0.925 0.873 0.712
Satd. Flow (perm) 0 1823 0 0 1690 0 0 1551 0 0 1341 1601
Satd. Flow (RTOR) 2 29 53 38
Volume (vph) 35 925 20 25 330 100 55 40 70 85 20 35
Lane Group Flow (vph) 0 1065 0 0 495 0 0 179 0 0 114 38
Turn Type Perm Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8 8
Detector Phases 6 6 2 2 4 4 8 8 8
Minimum Initial (s) 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 321 321 321 321 221 221 221 221 221
Total Split (s) 46.1 46.1 0.0 46.1 46.1 0.0 311 311 0.0 311 311 311
Total Split (%) 59.7% 59.7% 0.0% 59.7% 59.7% 0.0% 40.3% 40.3% 0.0% 40.3% 40.3% 40.3%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min None None None None None
Act Effct Green (s) 451 451 13.2 13.2 13.2
Actuated g/C Ratio 0.68 0.68 0.20 0.20 0.20
v/c Ratio 0.86 0.43 0.51 0.43 0.11
Control Delay 19.3 6.5 20.6 26.7 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.3 6.5 20.6 26.7 8.1
LOS B A C C A
Approach Delay 19.3 6.5 20.6 22.0
Approach LOS B A C C
Queue Length 50th (m) 79.0 19.9 12.8 11.6 0.0
Queue Length 95th (m) #206.5 47.3 28.3 241 6.0
Internal Link Dist (m) 286.1 312.9 72.4 143.9
Turn Bay Length (m) 20.0
Base Capacity (vph) 1239 1158 561 455 568
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.86 0.43 0.32 0.25 0.07

Intersection Summary

Cycle Length: 77.2

Actuated Cycle Length: 66.4

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 16.3
Intersection Capacity Utilization 83.7%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service E

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

8: Glendale & McDougall
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Appendix E - Intersection Level of Performance Analysis

9: Glendale & Pinehill

Page E-9

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

— N ¢ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts iy L
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 1020 60 45 430 25 45
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 1109 65 49 467 27 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.41 041 041
vC, conflicting volume 1174 1707 1141
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1427 2736 1347
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 75 0 35
cM capacity (veh/h) 194 7 75
Direction, Lane # EB1 WB1 NB1
Volume Total 1174 516 76
Volume Left 0 49 27
Volume Right 65 0 49
cSH 1700 194 16
Volume to Capacity 069 0.25 4064
Queue Length 95th (m) 0.0 7.3 Err
Control Delay (s) 0.0 122 Err
Lane LOS B F
Approach Delay (s) 0.0 122 Err
Approach LOS F
Intersection Summary
Average Delay 434.3
Intersection Capacity Utilization 70.9% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

10: Glendale & Chandler

Page E-10

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations iy Ts L
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 965 395 10 20 45
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 22 1049 429 11 22 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 440 1527 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 440 1527 435
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 83 92
cM capacity (veh/h) 1120 127 621
Direction, Lane # EB1 WB1 SB1
Volume Total 1071 440 71
Volume Left 22 0 22
Volume Right 0 11 49
cSH 1120 1700 282
Volume to Capacity 0.02 0.26 0.25
Queue Length 95th (m) 0.5 0.0 7.3
Control Delay (s) 0.6 00 219
Lane LOS A C
Approach Delay (s) 0.6 00 219
Approach LOS C
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 77.4% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

11: Glendale & Magee

Page E-11

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % T s s
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 15 975 15 25 360 35 10 10 40 20 5 35
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 16 1060 16 27 3N 38 11 11 43 22 5 38
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 429 1076 1587 1584 1068 1606 1573 410
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 429 1076 1587 1584 1068 1606 1573 410
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 96 86 89 84 65 95 94
cM capacity (veh/h) 1130 648 76 102 269 62 104 641
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1
Volume Total 16 1076 27 429 65 65
Volume Left 16 0 27 0 11 22
Volume Right 0 16 0 38 43 38
cSH 1130 1700 648 1700 158 142
Volume to Capacity 0.01 063 0.04 025 041 046
Queue Length 95th (m) 0.3 0.0 1.0 0.0 138 159
Control Delay (s) 8.2 0.0 10.8 0.0 428 50.3
Lane LOS A B E F
Approach Delay (s) 0.1 0.6 428 50.3
Approach LOS E F
Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

12: Glendale & Cobequid

Page E-12

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % +1s % +1s % +1s
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3400 0 1789 3392 1789 3289 0 1789 3503 0
FIt Permitted 0.456 0.175 0.452 0.328
Satd. Flow (perm) 859 3400 0 330 3392 851 3289 0 618 3503 0
Satd. Flow (RTOR) 91 102 223 22
Volume (vph) 90 515 260 150 205 110 130 175 205 425 425 70
Lane Group Flow (vph) 98 843 0 163 343 141 413 0 462 538 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.4 12.9 11.4 12.9 11.4 12.9 11.4 12.9
Total Split (s) 14.4 26.9 0.0 14.4 26.9 0.0 14.4 26.9 0.0 24 .4 36.9 0.0
Total Split (%) 15.6% 29.0% 0.0% 15.6% 29.0% 0.0% 156% 29.0% 0.0% 26.3% 39.8% 0.0%
Yellow Time (s) 34 4.5 34 4.5 34 4.5 34 4.5
All-Red Time (s) 1.0 1.4 1.0 1.4 1.0 1.4 1.0 1.4
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min Min Min Min Min
Act Effct Green (s) 30.6 21.9 321 22.7 21.6 12.4 349 216
Actuated g/C Ratio 039 0.28 0.41 0.29 028 0.16 045 0.28
v/c Ratio 0.22 0.83 0.53 0.33 0.41 0.58 0.84 0.55
Control Delay 15.4 33.0 20.8 17.0 18.5 17.8 32.0 257
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.4 33.0 20.8 17.0 18.5 17.8 32.0 257
LOS B Cc Cc B B B Cc C
Approach Delay 31.2 18.2 18.0 28.6
Approach LOS C B B C
Queue Length 50th (m) 85 579 14.6 14.7 12.7 14.2 51.6 35.6
Queue Length 95th (m) 18.7 #95.8 29.0 28.0 23.0 27.4 #90.3 50.8
Internal Link Dist (m) 120.2 572.1 253.3 119.9
Turn Bay Length (m) 50.0 40.0 40.0 35.0
Base Capacity (vph) 469 1052 331 1090 369 1018 568 1305
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 0.21 0.80 049 0.31 0.38 0.41 0.81 0.41

Intersection Summary

Cycle Length: 92.6

Actuated Cycle Length: 78.4
Natural Cycle: 70

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 25.7

Intersection Capacity Utilization 79.2%

Analysis Period (min) 15

Intersection LOS: C

ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  12: Glendale & Cobequid
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Appendix E - Intersection Level of Performance Analysis Page E-13

13: Glendale & Temple Terrace 2016 AM Peak without Hwy 107 (Fig C3-A Vol.)
N

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

Lane Configurations % +1s % +1s % Ts N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3543 0 1789 3553 0 1789 1601 0 1713 0

FIt Permitted 0.396 0.205 0.751 0.919

Satd. Flow (perm) 746 3543 0 386 3553 0 1414 1601 0 1613 0

Satd. Flow (RTOR) 15 10 125 5

Volume (vph) 15 940 65 50 535 25 30 0 5 0 5

Lane Group Flow (vph) 16 1093 0 54 609 0 33 65 0 10 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 30.0 300 30.0 300 0.0

Total Split (%) 66.7% 66.7% 0.0% 66.7% 66.7% 0.0% 33.3% 33.3% 33.3% 33.3% 0.0%

Yellow Time (s) 4.0 4.0 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 2.0 2.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 48.8 48.8 48.8 48.8 10.8 10.8 10.8

Actuated g/C Ratio 073 0.73 073 0.73 0.16 0.16 0.16

v/c Ratio 0.03 042 0.19 0.23 0.15 0.18 0.04

Control Delay 3.7 4.4 6.0 35 15.1 2.3 11.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.7 4.4 6.0 35 15.1 2.3 11.6

LOS A A A A B A B

Approach Delay 4.4 3.7 6.6 11.6

Approach LOS A A A B

Queue Length 50th (m) 0.4 18.1 14 8.4 2.4 0.0 0.4

Queue Length 95th (m) 1.9 32.3 6.0 15.7 7.5 2.5 3.1

Internal Link Dist (m) 572.1 531.6 183.9 139.9

Turn Bay Length (m) 70.0 70.0 30.0

Base Capacity (vph) 608 2889 314 2896 480 626 551

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.38 0.17 0.21 0.07 0.10 0.02

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 66.8

Natural Cycle: 50

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.42

Intersection Signal Delay: 4.3
Intersection Capacity Utilization 46.5%
Analysis Period (min) 15

Intersection LOS: A
ICU Level of Service A

Splits and Phases: 13: Glendale & Temple Terrace
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Appendix E - Intersection Level of Performance Analysis Page E-14

14: Glendale & HWY 102 SB Off 2016 AM Peak without Hwy 107 (Fig C3-A Vol.)
N R Y

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

Lane Configurations +1s % 4 % Ts

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 0 3310 0 1789 3579 0 0 0 0 1789 1601 0

Flt Permitted 0.124 0.950

Satd. Flow (perm) 0 3310 0 234 3579 0 0 0 0 1789 1601 0

Satd. Flow (RTOR) 347 500

Volume (vph) 0 525 525 150 380 0 0 0 0 90 0 170

Lane Group Flow (vph) 0 1142 0 163 413 0 0 0 0 98 185 0

Turn Type pm+pt Perm

Protected Phases 4 3 8 6

Permitted Phases 8 6

Detector Phases 4 3 8 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 9.0 22.0 22.0 22.0

Total Split (s) 0.0 52.0 0.0 20.0 72.0 0.0 0.0 0.0 0.0 28.0 28.0 0.0

Total Split (%) 0.0% 52.0% 0.0% 20.0% 72.0% 0.0% 00% 00% 0.0% 28.0% 28.0% 0.0%

Yellow Time (s) 4.0 3.0 4.0 4.0 4.0

All-Red Time (s) 2.0 1.0 2.0 2.0 2.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode Min None Min None None

Act Effct Green (s) 32.7 415 426 10.8 10.8

Actuated g/C Ratio 0.56 069 0.73 0.18 0.18

v/c Ratio 0.57 045 0.16 0.31 0.27

Control Delay 8.9 9.0 3.5 24.7 0.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 8.9 9.0 35 24.7 0.9

LOS A A A C A

Approach Delay 8.9 5.1 9.2

Approach LOS A A A

Queue Length 50th (m) 28.2 4.6 6.3 8.0 0.0

Queue Length 95th (m) 58.1 16.2 13.0 24.8 0.0

Internal Link Dist (m) 531.6 310.0 470.7 506.7

Turn Bay Length (m) 90.0 300.0

Base Capacity (vph) 2371 512 2944 592 864

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.48 0.32 0.14 0.17 0.21

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 58.2

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  14: Glendale & HWY 102 SB Off
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Appendix E - Intersection Level of Performance Analysis
15: Duke & HWY 102 NB On

Page E-15
2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 +1s % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 0 0 3468 0 1700 1700 1601 0 0 0
FIt Permitted 0.539 0.950 0.950
Satd. Flow (perm) 1015 3579 0 0 3468 0 1700 1700 1601 0 0 0
Satd. Flow (RTOR) 59 277
Volume (vph) 245 370 0 0 255 65 275 0 255 0 0 0
Lane Group Flow (vph) 266 402 0 0 348 0 150 149 277 0 0 0
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 2 2
Detector Phases 4 4 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 65.0 65.0 0.0 0.0 65.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0
Total Split (%) 65.0% 65.0% 0.0% 0.0% 65.0% 0.0% 35.0% 35.0% 35.0% 0.0% 0.0% 0.0%
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
Lead-Lag Optimize?
Recall Mode Min Min Min None None None
Act Effct Green (s) 247 247 24.7 11.9 11.9 11.9
Actuated g/C Ratio 059 0.59 0.59 027 027 0.27
v/c Ratio 0.44 0.19 0.17 0.33 0.32 0.44
Control Delay 9.9 5.8 4.8 14.6 14.5 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 5.8 4.8 14.6 14.5 4.8
LOS A A A B B A
Approach Delay 7.4 4.8 9.9
Approach LOS A A A
Queue Length 50th (m) 9.4 6.2 4.3 6.7 6.7 0.0
Queue Length 95th (m) 31.7 16.0 121 257 256 13.6
Internal Link Dist (m) 310.0 375.7 468.1 548.7
Turn Bay Length (m) 75.0 150.0 40.0
Base Capacity (vph) 810 2858 2781 852 852 940
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.14 0.13 0.18 0.17 0.29

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 41.6

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.44

Intersection Signal Delay: 7.7
Intersection Capacity Utilization 60.2%
Analysis Period (min) 15

Intersection LOS: A
ICU Level of Service B

Splits and Phases:  15: Duke & HWY 102 NB On
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Appendix E - Intersection Level of Performance Analysis

16: Duke & Damascus

Page E-16

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1s % 4 ul 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 0 1700 1700 1601 0 1883 1601
FIt Permitted 0.581 0.410 0.950 0.950
Satd. Flow (perm) 1094 3579 1601 772 3579 0 1700 1700 1601 0 1883 1601
Satd. Flow (RTOR) 408 130 490
Volume (vph) 10 395 375 105 255 0 210 0 120 0 0 10
Lane Group Flow (vph) 11 429 408 114 277 0 114 114 130 0 0 11
Turn Type Perm Perm pm+pt custom Perm Perm Perm
Protected Phases 6 5 2 3 3 4
Permitted Phases 6 6 2 3 3 4 4
Detector Phases 6 6 6 5 2 3 3 3 4 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 8.0 22.0 22.0 22.0 22.0 10.0 10.0 10.0
Total Split (s) 50.0 50.0 50.0 14.0 64.0 0.0 30.0 30.0 30.0 16.0 16.0 16.0
Total Split (%) 455% 455% 455% 12.7% 582% 0.0% 27.3% 27.3% 27.3% 145% 14.5% 14.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode Min Min Min  None Min None None None None None None
Act Effct Green (s) 29.8 29.8 29.8 38.5 38.9 13.9 13.9 13.9 8.8
Actuated g/C Ratio 0.47 0.47 0.47 0.58 0.62 0.21 0.21 0.21 0.12
v/c Ratio 0.02 0.25 0.42 0.19 0.13 0.31 0.31 0.29 0.02
Control Delay 14.8 12.5 3.7 7.4 5.9 19.3 19.3 6.4 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 12.5 3.7 7.4 5.9 19.3 19.3 6.4 0.1
LOS B B A A A B B A A
Approach Delay 8.3 6.3 14.6
Approach LOS A A B
Queue Length 50th (m) 0.6 13.0 0.0 3.1 41 7.5 7.5 0.0 0.0
Queue Length 95th (m) 4.3 35.6 17.8 15.6 16.2 27.2 27.2 12.0 0.0
Internal Link Dist (m) 375.7 127.2 372.1 339.5
Turn Bay Length (m) 50.0 60.0 50.0 30.0 30.0
Base Capacity (vph) 744 2433 1219 606 2809 649 649 692 690
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.18 0.33 0.19 0.10 0.18 0.18 0.19 0.02

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 63

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.42

Intersection Signal Delay: 9.2
Intersection Capacity Utilization 35.7%

Analysis Period (min) 15

Splits and Phases:

16: Duke & Damascus

Intersection LOS: A
ICU Level of Service A
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Appendix E - Intersection Level of Performance Analysis

17: Duke & Mann

Page E-17

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations iy Ts L
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 55 410 275 5 10 50
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 60 446 299 5 11 54
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 304 867 302
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 867 302
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 96 93
cM capacity (veh/h) 1256 308 738
Direction, Lane # EB1 WB1 SB1
Volume Total 505 304 65
Volume Left 60 0 11
Volume Right 0 5 54
cSH 1256 1700 599
Volume to Capacity 0.05 0.18 0.1
Queue Length 95th (m) 1.1 0.0 2.8
Control Delay (s) 14 00 117
Lane LOS A B
Approach Delay (s) 14 00 117
Approach LOS B
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 53.0% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

18: Duke & Rocky Lake

Page E-18

2016 AM Peak without Hwy 107 (Fig C3-A Vol.)

O TN R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul % 4 T
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 175 245 145 50 75 135
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 190 266 158 54 82 147
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh) 2
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 524 155 82
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 524 155 82
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) 3.5 3.3 22
p0 queue free % 59 70 a0
cM capacity (veh/h) 460 891 1516
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 457 158 54 228
Volume Left 190 158 0 0
Volume Right 266 0 0 147
cSH 1104 1516 1700 1700
Volume to Capacity 041 010 0.03 0.13
Queue Length 95th (m) 15.7 2.6 0.0 0.0
Control Delay (s) 13.9 7.7 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.9 5.7 0.0
Approach LOS B
Intersection Summary
Average Delay 8.4
Intersection Capacity Utilization 40.0% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
19: Akerley & Burnside Drive

Page E-19
2016 AM Peak without Hwy 107 (Fig C4-A Vol.)

- N ¢ T N 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul % 4 N ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 3579 1601 1789 3579 3471 1601
FIt Permitted 0.367 0.950
Satd. Flow (perm) 3579 1601 691 3579 3471 1601
Satd. Flow (RTOR) 489 136
Volume (vph) 480 450 425 920 385 125
Lane Group Flow (vph) 522 489 462 1000 418 136
Turn Type Perm pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phases 2 2 1 6 8 8
Minimum Initial (s) 25.0 25.0 7.0 25.0 12.0 12.0
Minimum Split (s) 31.6 31.6 10.5 31.6 19.1 19.1
Total Split (s) 46.6  46.6 155 621 321 321
Total Split (%) 49.5% 49.5% 16.5% 659% 341% 341%
Yellow Time (s) 41 41 35 41 41 41
All-Red Time (s) 25 25 0.0 25 3.0 3.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min  None Min Min Min
Act Effct Green (s) 277 277 428 428 17.3 17.3
Actuated g/C Ratio 0.41 0.41 0.63 0.63 025 0.25
v/c Ratio 0.36 0.52 0.75 044 047  0.27
Control Delay 15.5 3.9 17.0 7.6 235 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.5 3.9 17.0 7.6 235 5.6
LOS B A B A C A
Approach Delay 9.9 10.6 19.1
Approach LOS A B B
Queue Length 50th (m) 229 0.0 241 28.2 23.2 0.0
Queue Length 95th (m) 38.2 16.9 #60.1 48.9 34.8 11.0
Internal Link Dist (m) 387.5 4079 804.6
Turn Bay Length (m) 60.0 100.0 170.0
Base Capacity (vph) 1835 1059 617 2493 1237 658
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.46 0.75  0.40 0.34 0.21

Intersection Summary

Cycle Length: 94.2

Actuated Cycle Length: 68.2

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 11.9
Intersection Capacity Utilization 65.4%

Analysis Period (min) 15

Intersection LOS: B

ICU Level of Service C

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

Splits and Phases:

19: Akerley & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-20
20: Wright & Burnside Drive 2016 AM Peak without Hwy 107 (Fig C4-A Vol.)
N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 4 ul % 4 ul % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3425 0 1789 3579 1601 1789 3579 1601 1789 3579 1601
FIt Permitted 0.370 0.475 0.307 0.418
Satd. Flow (perm) 697 3425 0 895 3579 1601 578 3579 1601 787 3579 1601
Satd. Flow (RTOR) 50 76 353 255
Volume (vph) 35 185 75 130 340 70 90 405 325 85 555 235
Lane Group Flow (vph) 38 283 0 141 370 76 98 440 353 92 603 255
Turn Type pm+pt pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phases 7 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 22.0 9.5 22.0 22.0 9.5 22.0 22.0 9.5 22.0 22.0
Total Split (s) 20.0 26.0 0.0 20.0 26.0 26.0 20.0 44.0 44.0 20.0 44.0 44.0
Total Split (%) 18.2% 23.6% 0.0% 18.2% 23.6% 23.6% 18.2% 40.0% 40.0% 18.2% 40.0% 40.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 2.0 1.5 2.0 2.0 1.5 2.0 2.0 1.5 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min Min  None Min Min
Act Effct Green (s) 18.5 13.2 23.7 20.1 20.1 26.8 20.3 20.3 26.1 20.0 20.0
Actuated g/C Ratio 0.26 0.21 0.36 0.32 0.32 0.41 0.32 0.32 0.40 0.31 0.31
v/c Ratio 0.12 0.38 0.30 0.33 0.14 0.24 0.38 0.47 0.20 0.54 0.38
Control Delay 17.5 23.7 17.2 214 7.6 11.9 20.3 4.9 11.7 225 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.5 23.7 17.2 214 7.6 11.9 20.3 4.9 11.7 225 4.9
LOS B C B C A B C A B C A
Approach Delay 22.9 18.6 13.3 16.7
Approach LOS C B B B
Queue Length 50th (m) 238 13.5 11.1 15.6 0.0 6.2 229 0.0 5.8 334 0.0
Queue Length 95th (m) 9.9 30.4 279 412 10.2 16.2 42.4 17.4 15.5 60.1 15.6
Internal Link Dist (m) 243.0 323.1 923.3 804.6
Turn Bay Length (m) 90.0 80.0 50.0 80.0 50.0 90.0 50.0
Base Capacity (vph) 467 1157 540 1330 643 533 1781 974 571 1774 922
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.24 0.26 0.28 0.12 0.18 0.25 0.36 0.16 0.34 0.28

Intersection Summary

Cycle Length: 110
Actuated Cycle Length: 63.6
Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54
Intersection Signal Delay: 16.7

Intersection Capacity Utilization 48.4%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service A

Splits and Phases:  20: Wright & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-21
20: Wright & Burnside Drive 2016 AM Peak without Hwy 107 (Fig C4-A Vol.)
Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 4 ul % 4 ul % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3425 0 1789 3579 1601 1789 3579 1601 1789 3579 1601
FIt Permitted 0.370 0.475 0.307 0.418
Satd. Flow (perm) 697 3425 0 895 3579 1601 578 3579 1601 787 3579 1601
Satd. Flow (RTOR) 50 76 353 255
Volume (vph) 35 185 75 170 340 70 90 405 325 85 555 235
Lane Group Flow (vph) 38 283 0 185 370 76 98 440 353 92 603 255
Turn Type pm-+pt pm-+pt Perm pm+pt custom pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 27 6 6
Detector Phases 7 4 3 8 8 5 2 27 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 22.0 9.5 22.0 22.0 9.5 22.0 9.5 22.0 22.0
Total Split (s) 20.0 26.0 0.0 20.0 26.0 26.0 20.0 44.0 64.0 20.0 44.0 44.0
Total Split (%) 18.2% 23.6% 0.0% 18.2% 23.6% 23.6% 18.2% 40.0% 58.2% 18.2% 40.0% 40.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 15 2.0 15 2.0 2.0 15 2.0 15 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min None Min Min
Act Effct Green (s) 22.6 16.6 26.7 15.9 15.9 27.4 20.0 32.9 26.6 19.6 19.6
Actuated g/C Ratio 0.34 0.25 0.38 0.24 0.24 0.39 0.30 0.49 0.38 0.29 0.29
v/c Ratio 0.10 0.32 0.38 0.44 0.17 0.25 0.41 0.37 0.21 0.58 0.39
Control Delay 16.0 23.8 17.9 25.9 7.8 12.6 21.6 2.8 12.2 24.2 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.0 23.8 17.9 25.9 7.8 12.6 21.6 2.8 12.2 24.2 5.2
LOS B C B C A B C A B C A
Approach Delay 22.8 21.3 131 18.0
Approach LOS C C B B
Queue Length 50th (m) 2.9 13.9 15.1 21.2 0.0 6.5 23.6 0.0 6.1 34.6 0.0
Queue Length 95th (m) 10.0 30.8 36.0 41.3 10.1 16.6 43.1 13.2 15.8 61.2 15.7
Internal Link Dist (m) 243.0 323.1 923.3 804.6
Turn Bay Length (m) 90.0 80.0 50.0 80.0 50.0 90.0 50.0
Base Capacity (vph) 500 1138 535 1120 554 502 1676 1152 539 1667 882
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.25 0.35 0.33 0.14 0.20 0.26 0.31 0.17 0.36 0.29

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 67.4

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 17.7 Intersection LOS: B
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  20: Wright & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis
22: HWY 111 WB Ramps & Burnside Drive

Page E-22
2016 AM Peak without Hwy 107 (Fig C4-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 44 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 0 0 0 1816 1601 0 3575 0 0 3579 1601
Flt Permitted 0.964 0.927

Satd. Flow (perm) 0 0 0 0 1816 1601 0 3317 0 0 3579 1601
Satd. Flow (RTOR) 291 326
Volume (vph) 0 0 0 175 60 1005 30 1200 0 0 550 300
Lane Group Flow (vph) 0 0 0 0 255 1092 0 1337 0 0 598 326
Turn Type Perm Free pm+pt Free
Protected Phases 8 5 2 6
Permitted Phases 8 Free 2 Free
Detector Phases 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 8.0 22.0 22.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 14.0 95.0 0.0 0.0 81.0 0.0
Total Split (%) 0.0% 0.0% 0.0% 20.8% 20.8% 0.0% 11.7% 792% 0.0% 0.0% 67.5% 0.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0
Lead/Lag Lead Lag
Lead-Lag Optimize?

Recall Mode None None None Max Max

Act Effct Green (s) 20.3 120.0 91.7 91.7 120.0
Actuated g/C Ratio 0.17 1.00 0.76 0.76 1.00
v/c Ratio 0.83 0.68 0.53 0.22 0.20
Control Delay 70.5 2.4 6.6 4.3 0.3
Queue Delay 7.4 0.0 13.1 0.0 0.0
Total Delay 77.9 24 19.6 43 0.3
LOS E A B A A
Approach Delay 16.7 19.6 29
Approach LOS B B A

Queue Length 50th (m) 58.2 0.0 57.2 18.3 0.0
Queue Length 95th (m) #98.0 0.0 70.0 237 0.0
Internal Link Dist (m) 190.3 1911 59.7 718.3

Turn Bay Length (m)

Base Capacity (vph) 316 1601 2534 2735 1601
Starvation Cap Reductn 0 0 1196 0 0
Spillback Cap Reductn 35 0 0 387 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.91 0.68 1.00 0.25 0.20

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 14.3

Intersection Capacity Utilization 72.1%

Analysis Period (min) 15

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

Splits and Phases: 22: HWY 111 WB Ramps & Burnside Drive

Intersection LOS: B
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis Page E-23

23: HWY 111 EB Ramps & Burnside Drive 2016 AM Peak without Hwy 107 (Fig C4-A Vol.)
N R Y

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

Lane Configurations % N +1s % 4

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1700 1683 0 0 0 0 0 3428 0 1700 1779 0

FIt Permitted 0.950 0.958 0.950 0.994

Satd. Flow (perm) 1700 1683 0 0 0 0 0 3428 0 1700 1779 0

Satd. Flow (RTOR) 7 41

Volume (vph) 935 0 55 0 0 0 0 295 115 400 325 0

Lane Group Flow (vph) 567 509 0 0 0 0 0 446 0 384 404 0

Turn Type custom custom

Protected Phases 4 4 2 1 1

Permitted Phases 4 1

Detector Phases 4 4 2 1 1

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0

Total Split (s) 55.0 55.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 40.0 400 0.0

Total Split (%) 458% 458% 00% 00% 00% 00% 0.0% 208% 0.0% 33.3% 33.3% 0.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None None None None None

Act Effct Green (s) 37.9 37.9 17.7 275 275

Actuated g/C Ratio 0.39 0.39 0.18 029 0.29

v/c Ratio 085 0.77 0.67 0.79  0.80

Control Delay 40.9 34.6 421 472 468

Queue Delay 25 1.4 0.0 17.9 23.0

Total Delay 43.4 36.0 421 65.1 69.9

LOS D D D E E

Approach Delay 39.9 421 67.6

Approach LOS D D E

Queue Length 50th (m) 111.6 94 .4 42.9 78.4 82.6

Queue Length 95th (m) 168.3 143.2 65.5 1245 129.7

Internal Link Dist (m) 211.6 206.6 113.8 59.7

Turn Bay Length (m)

Base Capacity (vph) 812 807 798 606 634

Starvation Cap Reductn 0 0 0 212 230

Spillback Cap Reductn 139 138 3 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.84 0.76 0.56 0.97 1.00

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 96.4

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 49.8 Intersection LOS: D
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 23: HWY 111 EB Ramps & Burnside Drive

o t e L o | J

a0z [ 25z | Fh 3

Atlantic Road & Traffic Management Synchro 6 Report
GENIVAR Inc. January 2011



Appendix E - Intersection Level of Performance Analysis Page E-24

1: Glendale & Beaver Bank Road 2016 PM Peak without Hwy 107 (Fig C3-B Vol.)
A
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations % ul 4 ul % 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 1883 1601 1789 1883
FIt Permitted 0.950 0.067
Satd. Flow (perm) 1789 1601 1883 1601 126 1883
Satd. Flow (RTOR) 83 71
Volume (vph) 225 520 995 155 285 500
Lane Group Flow (vph) 245 565 1082 168 310 543
Turn Type custom Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 81 2 6
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 22.0 22.0 22.0 11.0 22.0
Total Split (s) 240 400 60.0 60.0 16.0 76.0
Total Split (%) 24.0% 40.0% 60.0% 60.0% 16.0% 76.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min  None Min
Act Effct Green (s) 20.0 36.0 56.0 56.0 72.0 72.0
Actuated g/C Ratio 0.20 0.36 0.56 0.56 0.72 0.72
v/c Ratio 0.68 0.90 1.03 0.18 1.07 040
Control Delay 48.1 451 58.1 6.6 101.0 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 45.1 58.1 6.6 101.0 6.6
LOS D D E A F A
Approach Delay 46.0 51.2 40.9
Approach LOS D D D
Queue Length 50th (m) 44 .4 89.7 ~225.0 83 ~51.1 355
Queue Length 95th (m) #70.5 #153.9 #299.6 17.9 #103.2 51.4
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 45.0
Base Capacity (vph) 358 629 1054 928 290 1356
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.90 1.03 0.18 1.07 0.40

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 46.7 Intersection LOS: D
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15
~ 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.

Splits and Phases:  1: Glendale & Beaver Bank Road
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Appendix E - Intersection Level of Performance Analysis
2: Glendale & Old Beaverbank

Page E-25

2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T )
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 400 40 130 665 80 145
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 435 43 141 723 87 158
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 478 1462 457
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 478 1462 457
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 87 29 74
cM capacity (veh/h) 1084 123 604
Direction, Lane # EB1 WB1 NB1
Volume Total 478 864 245
Volume Left 0 141 87
Volume Right 43 0 158
cSH 1700 1084 253
Volume to Capacity 0.28 0.13 0.97
Queue Length 95th (m) 0.0 34 68.8
Control Delay (s) 0.0 3.1 90.6
Lane LOS A F
Approach Delay (s) 0.0 3.1 90.6
Approach LOS F
Intersection Summary
Average Delay 15.7
Intersection Capacity Utilization 89.0% ICU Level of Service
Analysis Period (min) 15

Atlantic Road & Traffic Management
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Appendix E - Intersection Level of Performance Analysis
3: Glendale & Smokey Drive

Page E-26
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations ) T
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 190 355 705 180 60 90
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 207 386 766 196 65 98
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 263
pX, platoon unblocked
vC, conflicting volume 962 1663 864
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 962 1663 864
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 71 14 72
cM capacity (veh/h) 715 76 354
Direction, Lane # EB1 WB1 SB 1
Volume Total 592 962 163
Volume Left 207 0 65
Volume Right 0 196 98
cSH 715 1700 144
Volume to Capacity 0.29 0.57 1.14
Queue Length 95th (m) 9.1 0.0 69.4
Control Delay (s) 71 0.0 178.0
Lane LOS A F
Approach Delay (s) 71 0.0 178.0
Approach LOS F
Intersection Summary
Average Delay 19.4
Intersection Capacity Utilization 96.1% ICU Level of Service F
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
4: Glendale & Rankin Drive

Page E-27
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations ) T
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 455 905 60 35 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 495 9084 65 38 33
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked 0.53 0.53 0.53
vC, conflicting volume 1049 1554 1016
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1092 2038 1031
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 94 0 78
cM capacity (veh/h) 341 31 151
Direction, Lane # EB1 WB1 SB 1
Volume Total 516 1049 71
Volume Left 22 0 38
Volume Right 0 65 33
cSH 341 1700 49
Volume to Capacity 0.06 0.62 1.44
Queue Length 95th (m) 1.5 0.0 50.6
Control Delay (s) 2.1 0.0 4149
Lane LOS A F
Approach Delay (s) 2.1 0.0 4149
Approach LOS F
Intersection Summary
Average Delay 18.6
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15

Atlantic Road & Traffic Management
GENIVAR Inc.

Synchro 6 Report
January 2011



Appendix E - Intersection Level of Performance Analysis

5: Glendale & Riverside

Page E-28

2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts N N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1853 0 1789 1866 0 0 1737 0 0 1783 0
FIt Permitted 0.149 0.407 0.818 0.886

Satd. Flow (perm) 281 1853 0 767 1866 0 0 1453 0 0 1599 0
Satd. Flow (RTOR) 12 6 38 23

Volume (vph) 30 410 50 160 805 50 135 35 125 20 35 25
Lane Group Flow (vph) 33 500 0 174 929 0 0 321 0 0 87 0
Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 209 209 209 209 209 209 209 209

Total Split (s) 659 659 0.0 659 659 0.0 30.9 30.9 0.0 30.9 30.9 0.0
Total Split (%) 68.1% 68.1% 0.0% 68.1% 68.1% 0.0% 31.9% 31.9% 0.0% 31.9% 31.9% 0.0%
Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 1.4 1.4 1.4 14 14 14 14 14
Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 43.8 438 43.8 4338 20.0 20.0
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.28 0.28

v/c Ratio 0.20 0.45 0.38 0.82 0.75 0.19

Control Delay 10.5 9.4 10.8 19.2 35.7 19.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 10.5 9.4 10.8 19.2 35.7 19.7

LOS B A B B D B
Approach Delay 9.4 17.9 35.7 19.7
Approach LOS A B D B

Queue Length 50th (m) 1.9 344 11.7 95.0 35.8 6.7

Queue Length 95th (m) 71 60.0 26.2 166.8 #86.8 20.7

Internal Link Dist (m) 196.6 4242 60.0 75.4

Turn Bay Length (m) 30.0 40.0

Base Capacity (vph) 194 1282 529 1289 536 578
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.39 0.33 0.72 0.60 0.15

Intersection Summary

Cycle Length: 96.8

Actuated Cycle Length: 72.6

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 18.6
Intersection Capacity Utilization 84.9%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 5: Glendale & Riverside

Intersection LOS: B
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis
6: Glendale & Metropolitan

Page E-29
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

A N Y
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
FIt Permitted 0.080 0.950
Satd. Flow (perm) 151 1883 1883 1601 1789 1601
Satd. Flow (RTOR) 194 140
Volume (vph) 235 320 705 320 225 235
Lane Group Flow (vph) 255 348 766 348 245 255
Turn Type pm+pt Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phases 5 2 6 6 4 4
Minimum Initial (s) 7.0 20.0 20.0 20.0 7.0 7.0
Minimum Split (s) 11.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 29.0 79.0 50.0 50.0 31.0 31.0
Total Split (%) 26.4% 71.8% 455% 455% 28.2% 28.2%
Yellow Time (s) 4.0 41 41 41 41 41
All-Red Time (s) 0.0 1.9 1.9 1.9 1.9 1.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min  None None
Act Effct Green (s) 64.6 64.6 434 434 19.4 19.4
Actuated g/C Ratio 0.70 0.70 047 047 021 0.21
v/c Ratio 0.62 0.26 0.87 0.41 0.65 0.57
Control Delay 26.3 6.2 36.4 9.9 440 215
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 6.2 36.4 99 440 215
LOS C A D A D C
Approach Delay 14.7 28.1 32.5
Approach LOS B C C
Queue Length 50th (m) 26.8 201 1215 16.1 422 18.4
Queue Length 95th (m) 56.5 38.6 #237.0 448 715 452
Internal Link Dist (m) 4242 129.6 283.2
Turn Bay Length (m) 80.0 50.0 16.0
Base Capacity (vph) 514 1378 923 884 493 543
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.50 025 0.83 0.39 0.50 0.47

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 92.3

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 25.5
Intersection Capacity Utilization 72.6%

Analysis Period (min) 15

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

Splits and Phases:  6: Glendale & Metropolitan

Intersection LOS: C
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis

7: Glendale & Raymond

Page E-30

2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T )
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 485 60 15 1005 20 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 527 65 16 1092 22 16
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.94 0.32 0.94
vC, conflicting volume 592 1685 560
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 566 2876 532
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 98 0 97
cM capacity (veh/h) 945 6 515
Direction, Lane # EB1 WB1 NB1
Volume Total 592 1109 38
Volume Left 0 16 22
Volume Right 65 0 16
cSH 1700 945 10
Volume to Capacity 0.35 0.02 3.88
Queue Length 95th (m) 0.0 0.4 Err
Control Delay (s) 0.0 0.6 Err
Lane LOS A F
Approach Delay (s) 0.0 0.6 Err
Approach LOS F
Intersection Summary
Average Delay 219.1
Intersection Capacity Utilization 74.9% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

8: Glendale & McDougall

Page E-31
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N N N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 1861 0 0 1859 0 0 1737 0 0 1810 1601
FIt Permitted 0.766 0.929 0.827 0.700
Satd. Flow (perm) 0 1433 0 0 1732 0 0 1470 0 0 1318 1601
Satd. Flow (RTOR) 6 10 29 43
Volume (vph) 60 515 30 70 1095 95 45 10 40 65 15 40
Lane Group Flow (vph) 0 658 0 0 1369 0 0 103 0 0 87 43
Turn Type Perm Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8 8
Detector Phases 6 6 2 2 4 4 8 8 8
Minimum Initial (s) 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 321 321 321 321 221 221 221 221 221
Total Split (s) 86.1 86.1 0.0 86.1 86.1 0.0 26.1 26.1 0.0 26.1 26.1 26.1
Total Split (%) 76.7% 76.7% 0.0% 76.7% 76.7% 0.0% 23.3% 23.3% 0.0% 23.3% 23.3% 23.3%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min None None None None None
Act Effct Green (s) 86.2 86.2 14.5 14.5 14.5
Actuated g/C Ratio 0.79 0.79 0.13 0.13 0.13
v/c Ratio 0.58 1.00 0.47 0.49 0.17
Control Delay 7.3 36.6 36.4 51.3 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 36.6 36.4 51.3 13.2
LOS A D D D B
Approach Delay 7.3 36.6 36.4 38.7
Approach LOS A D D D
Queue Length 50th (m) 41.2 ~226.2 13.9 16.5 0.0
Queue Length 95th (m) 86.3 #405.3 29.7 31.9 9.6
Internal Link Dist (m) 286.1 312.9 72.4 143.9
Turn Bay Length (m) 20.0
Base Capacity (vph) 1137 1375 304 252 340
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 1.00 0.34 0.35 0.13

Intersection Summary

Cycle Length: 112.2

Actuated Cycle Length: 108.7

Natural Cycle: 120

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 28.2
Intersection Capacity Utilization 97.4%

Analysis Period (min) 15

~ 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.

Splits and Phases:

8: Glendale & McDougall

Intersection LOS: C
ICU Level of Service F
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Appendix E - Intersection Level of Performance Analysis

9: Glendale & Pinehill

Page E-32

2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T )
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 565 55 65 1235 25 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 614 60 71 1342 27 54
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.92 0.92 0.92
vC, conflicting volume 674 2128 644
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 647 2221 615
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 92 33 88
cM capacity (veh/h) 867 41 454
Direction, Lane # EB1 WB1 NB1
Volume Total 674 1413 82
Volume Left 0 71 27
Volume Right 60 0 54
cSH 1700 867 103
Volume to Capacity 0.40 0.08 0.79
Queue Length 95th (m) 0.0 2.0 33.0
Control Delay (s) 0.0 4.0 1137
Lane LOS A F
Approach Delay (s) 0.0 4.0 1137
Approach LOS F
Intersection Summary
Average Delay 6.9
Intersection Capacity Utilization 116.1% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
10: Glendale & Chandler

Page E-33
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations ) T
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 35 505 1110 20 10 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 38 549 1207 22 11 27
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1228 1842 1217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1228 1842 1217
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 93 86 88
cM capacity (veh/h) 567 77 220
Direction, Lane # EB1 WB1 SB 1
Volume Total 587 1228 38
Volume Left 38 0 11
Volume Right 0 22 27
cSH 567 1700 144
Volume to Capacity 0.07 0.72 0.26
Queue Length 95th (m) 1.6 0.0 7.6
Control Delay (s) 1.9 0.0 38.8
Lane LOS A E
Approach Delay (s) 1.9 0.0 38.8
Approach LOS E
Intersection Summary
Average Delay 14
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

11: Glendale & Magee

Page E-34

2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

N R Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 40 455 20 75 1100 65 10 5 20 5 0 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 495 22 82 1196 71 11 5 22 5 0 22
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1266 516 1973 2022 505 2000 1997 1231
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1266 516 1973 2022 505 2000 1997 1231
tC, single (s) 41 41 71 6.5 6.2 71 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
pO queue free % 92 92 71 89 96 84 100 90
cM capacity (veh/h) 549 1049 37 49 567 35 51 216
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBf1

Volume Total 43 516 82 1266 38 27

Volume Left 43 0 82 0 11 5

Volume Right 0 22 0 71 22 22

cSH 549 1700 1049 1700 86 106

Volume to Capacity 0.08 0.30 0.08 0.74 0.44 0.26

Queue Length 95th (m) 2.0 0.0 1.9 0.0 13.8 7.2

Control Delay (s) 121 0.0 8.7 0.0 76.4 50.3

Lane LOS B A F F

Approach Delay (s) 0.9 0.5 76.4 50.3

Approach LOS F F

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 72.3% ICU Level of Service C

Analysis Period (min)

15
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Appendix E - Intersection Level of Performance Analysis

12: Glendale & Cobequid

Page E-35

2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % +1s % +1s % +1s
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3418 0 1789 3403 0 1789 3453 0 1789 3378 0
FIt Permitted 0.143 0.404 0.329 0.442
Satd. Flow (perm) 269 3418 0 761 3403 0 620 3453 0 832 3378 0
Satd. Flow (RTOR) 68 84 44 114
Volume (vph) 120 270 115 215 640 310 380 395 120 185 230 135
Lane Group Flow (vph) 130 418 0 234 1033 0 413 559 0 201 397 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.4 12.9 11.4 12.9 11.4 12.9 11.4 12.9
Total Split (s) 14.4 31.9 0.0 14.4 31.9 0.0 24 .4 36.9 0.0 14.4 26.9 0.0
Total Split (%) 14.8% 32.7% 0.0% 148% 32.7% 0.0% 250% 378% 0.0% 148% 276% 0.0%
Yellow Time (s) 34 4.5 34 4.5 34 4.5 34 4.5
All-Red Time (s) 1.0 1.4 1.0 1.4 1.0 1.4 1.0 1.4
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min Min Min Min Min
Act Effct Green (s) 371 27.7 38.0 28.1 373 234 245 14.6
Actuated g/C Ratio 0.43 0.32 0.44 0.32 0.43 0.27 028 0.17
v/c Ratio 0.46 0.37 0.52 0.89 0.80 0.58 059 0.60
Control Delay 20.1 211 19.8 38.4 314 27.8 24.6 27.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.1 211 19.8 38.4 314 27.8 24.6 27.8
LOS C Cc B D Cc Cc Cc Cc
Approach Delay 20.9 35.0 29.3 26.7
Approach LOS C C C C
Queue Length 50th (m) 12.2 241 235 835 50.2 39.7 21.2 23.6
Queue Length 95th (m) 24.6 39.3 42.4 #133.2 #79.4 55.2 35.2 37.6
Internal Link Dist (m) 120.2 572.1 253.3 119.9
Turn Bay Length (m) 50.0 40.0 40.0 35.0
Base Capacity (vph) 297 1145 458 1156 531 1210 353 902
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 0.44 0.37 0.51 0.89 0.78 0.46 0.57 0.44

Intersection Summary

Cycle Length: 97.6

Actuated Cycle Length: 86.9
Natural Cycle: 70

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 29.6

Intersection Capacity Utilization 79.3%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

12: Glendale & Cobequid

Intersection LOS: C
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis Page E-36

13: Glendale & Temple Terrace 2016 PM Peak without Hwy 107 (Fig C3-B Vol.)
N

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

Lane Configurations % +1s % +1s % Ts N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3561 0 1789 3579 0 1789 1601 0 0 1692 0

FIt Permitted 0.150 0.342 0.729 0.910

Satd. Flow (perm) 283 3561 0 644 3579 0 1373 1601 0 0 1568 0

Satd. Flow (RTOR) 6 252 27

Volume (vph) 5 645 20 30 1190 0 65 0 70 15 0 25

Lane Group Flow (vph) 5 723 0 33 1293 0 71 76 0 0 43 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 30.0 300 0.0 30.0 300 0.0

Total Split (%) 66.7% 66.7% 0.0% 66.7% 66.7% 0.0% 33.3% 33.3% 0.0% 33.3% 33.3% 0.0%

Yellow Time (s) 4.0 4.0 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 2.0 2.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 46.6 46.6 46.6 46.6 12.1 12.1 12.1

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.18 0.18 0.18

v/c Ratio 0.02 0.29 0.07 0.51 0.29 0.15 0.14

Control Delay 4.4 4.2 45 5.7 19.8 0.7 11.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.4 4.2 45 5.7 19.8 0.7 11.3

LOS A A A A B A B

Approach Delay 4.2 5.6 9.9 11.3

Approach LOS A A A B

Queue Length 50th (m) 0.1 115 0.9 26.2 4.6 0.0 1.0

Queue Length 95th (m) 1.1 22.9 3.8 49.6 15.8 0.0 8.0

Internal Link Dist (m) 572.1 531.6 183.9 139.9

Turn Bay Length (m) 70.0 70.0 30.0

Base Capacity (vph) 226 2847 515 2860 474 718 559

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.25 0.06 0.45 0.15 0.11 0.08

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 65.7

Natural Cycle: 50

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.51

Intersection Signal Delay: 5.5
Intersection Capacity Utilization 48.6%
Analysis Period (min) 15

Intersection LOS: A
ICU Level of Service A

Splits and Phases: 13: Glendale & Temple Terrace
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Appendix E - Intersection Level of Performance Analysis Page E-37

14: Glendale & HWY 102 SB Off 2016 PM Peak without Hwy 107 (Fig C3-B Vol.)
N R Y

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

Lane Configurations +1s % 4 % Ts

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 0 3367 0 1789 3579 0 0 0 0 1789 1601 0

Flt Permitted 0.236 0.950

Satd. Flow (perm) 0 3367 0 444 3579 0 0 0 0 1789 1601 0

Satd. Flow (RTOR) 206 139

Volume (vph) 0 455 295 350 980 0 0 0 0 75 0 320

Lane Group Flow (vph) 0 816 0 380 1065 0 0 0 0 82 348 0

Turn Type pm+pt Perm

Protected Phases 4 3 8 6

Permitted Phases 8 6

Detector Phases 4 3 8 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 9.0 22.0 22.0 22.0

Total Split (s) 0.0 52.0 0.0 20.0 72.0 0.0 0.0 0.0 0.0 28.0 28.0 0.0

Total Split (%) 0.0% 52.0% 0.0% 20.0% 72.0% 0.0% 00% 00% 0.0% 28.0% 28.0% 0.0%

Yellow Time (s) 4.0 3.0 4.0 4.0 4.0

All-Red Time (s) 2.0 1.0 2.0 2.0 2.0

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode Min None Min None None

Act Effct Green (s) 19.6 36.0 36.0 15.3 15.3

Actuated g/C Ratio 0.33 0.60 0.60 0.26 0.26

v/c Ratio 0.66 0.71 0.50 0.18 0.68

Control Delay 16.1 16.4 8.1 20.8 20.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 16.1 16.4 8.1 20.8 20.7

LOS B B A C C

Approach Delay 16.1 10.3 20.7

Approach LOS B B C

Queue Length 50th (m) 28.1 17.8 294 6.7 18.8

Queue Length 95th (m) 57.0 #51.0 57.3 201 55.5

Internal Link Dist (m) 531.6 310.0 470.7 506.7

Turn Bay Length (m) 90.0 300.0

Base Capacity (vph) 1954 598 2662 646 667

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.42 0.64 0.40 0.13 0.52

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 60
Natural Cycle: 60
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  14: Glendale & HWY 102 SB Off
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Appendix E - Intersection Level of Performance Analysis
15: Duke & HWY 102 NB On

Page E-38
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 +1s % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 0 0 3514 0 1700 1700 1601 0 0 0
FIt Permitted 0.266 0.950 0.950
Satd. Flow (perm) 501 3579 0 0 3514 0 1700 1700 1601 0 0 0
Satd. Flow (RTOR) 28 226
Volume (vph) 180 350 0 0 725 100 605 0 210 0 0 0
Lane Group Flow (vph) 196 380 0 0 897 0 329 329 228 0 0 0
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 2 2
Detector Phases 4 4 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 65.0 65.0 0.0 0.0 65.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0
Total Split (%) 65.0% 65.0% 0.0% 0.0% 65.0% 0.0% 35.0% 35.0% 35.0% 0.0% 0.0% 0.0%
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
Lead-Lag Optimize?
Recall Mode Min Min Min None None None
Act Effct Green (s) 30.6 30.6 30.6 20.4 20.4 20.4
Actuated g/C Ratio 0.50 0.50 0.50 0.33 0.33 0.33
v/c Ratio 0.78 0.21 0.50 058 058 0.33
Control Delay 354 8.2 10.1 254 254 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 354 8.2 10.1 254 254 5.2
LOS D A B C C A
Approach Delay 17.5 101 20.2
Approach LOS B B C
Queue Length 50th (m) 14.5 10.0 27.4 271 271 0.1
Queue Length 95th (m) 52.6 22.0 55.0 87.4 87.4 16.2
Internal Link Dist (m) 310.0 375.7 468.1 548.7
Turn Bay Length (m) 75.0 150.0 40.0
Base Capacity (vph) 346 2469 2433 786 786 862
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.15 0.37 0.42 0.42 0.26

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 61

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.7
Intersection Capacity Utilization 71.2%

Analysis Period (min) 15

Splits and Phases:

15: Duke & HWY 102 NB On

Intersection LOS: B

ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis

16: Duke & Damascus

Page E-39

2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1s % 4 ul 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 0 1700 1700 1601 0 1883 1601
FIt Permitted 0.515 0.533 0.950 0.950
Satd. Flow (perm) 970 3579 1601 1004 3579 0 1700 1700 1601 0 1883 1601
Satd. Flow (RTOR) 391 64 311
Volume (vph) 5 235 360 105 370 0 465 0 70 0 0 15
Lane Group Flow (vph) 5 255 391 114 402 0 253 252 76 0 0 16
Turn Type Perm Perm pm+pt custom Perm Perm Perm
Protected Phases 6 5 2 3 3 4
Permitted Phases 6 6 2 3 3 4 4
Detector Phases 6 6 6 5 2 3 3 3 4 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 8.0 22.0 22.0 22.0 22.0 10.0 10.0 10.0
Total Split (s) 50.0 50.0 50.0 14.0 64.0 0.0 30.0 30.0 30.0 16.0 16.0 16.0
Total Split (%) 455% 455% 455% 12.7% 582% 0.0% 27.3% 27.3% 27.3% 145% 14.5% 14.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min  None None None
Act Effct Green (s) 13.2 13.2 13.2 19.3 19.5 15.3 15.3 15.3 8.2
Actuated g/C Ratio 0.29 0.29 0.29 0.39 0.43 0.33 0.33 0.33 0.15
v/c Ratio 0.02 0.25 0.53 0.22 0.26 0.45 0.44 0.13 0.03
Control Delay 19.0 17.0 5.8 11.0 9.6 17.7 17.7 6.8 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 17.0 5.8 11.0 9.6 17.7 17.7 6.8 0.1
LOS B B A B A B B A A
Approach Delay 10.3 9.9 16.3
Approach LOS B A B
Queue Length 50th (m) 0.3 8.4 0.0 4.0 7.9 16.7 16.6 0.7 0.0
Queue Length 95th (m) 3.1 259 19.8 19.7 292 52.8 526 9.7 0.0
Internal Link Dist (m) 375.7 127.2 372.1 339.5
Turn Bay Length (m) 50.0 60.0 50.0 30.0 30.0
Base Capacity (vph) 584 2157 1120 547 2548 824 824 809 592
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.12 0.35 0.21 0.16 0.31 0.31 0.09 0.03

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 45.7

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 12.1
Intersection Capacity Utilization 36.4%

Analysis Period (min) 15

Splits and Phases:

16: Duke & Damascus

Intersection LOS: B
ICU Level of Service A
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Appendix E - Intersection Level of Performance Analysis

17: Duke & Mann

Page E-40
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 15 340 395 10 10 40
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 370 429 11 11 43
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 440 837 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 440 837 435
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 99 97 93
cM capacity (veh/h) 1120 332 621
Direction, Lane # EB1 WB1 SB 1
Volume Total 386 440 54
Volume Left 16 0 11
Volume Right 0 11 43
cSH 1120 1700 529
Volume to Capacity 0.01 0.26 0.10
Queue Length 95th (m) 0.3 0.0 2.6
Control Delay (s) 0.5 0.0 12.6
Lane LOS A B
Approach Delay (s) 0.5 0.0 12.6
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min)

15
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Appendix E - Intersection Level of Performance Analysis
18: Duke & Rocky Lake

Page E-41
2016 PM Peak without Hwy 107 (Fig C3-B Vol.)

A T N B T

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [l % 4 T

Sign Control Stop Free  Free

Grade 0% 0% 0%

Volume (veh/h) 160 190 230 125 95 175
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 174 207 250 136 103 190
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 2
Median type None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 834 198 103
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 834 198 103

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 38 75 83

cM capacity (veh/h) 281 843 1489
Direction, Lane # EB 1 NB 1 NB2 SB1
Volume Total 380 250 136 293
Volume Left 174 250 0 0
Volume Right 207 0 0 190
cSH 557 1489 1700 1700
Volume to Capacity 0.68 0.17 0.08 0.17
Queue Length 95th (m) 39.7 4.6 0.0 0.0
Control Delay (s) 24.2 7.9 0.0 0.0
Lane LOS C A

Approach Delay (s) 24.2 5.1 0.0
Approach LOS C

Intersection Summary

Average Delay 10.6
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
19: Akerley & Burnside Drive

Page E-42
2016 PM Peak without Hwy 107 (Fig C4-B Vol.)

- N ¢ T N 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul % 4 N ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 3579 1601 1789 3579 3471 1601
Flt Permitted 0.144 0.950
Satd. Flow (perm) 3579 1601 271 3579 3471 1601
Satd. Flow (RTOR) 364 291
Volume (vph) 950 335 185 440 535 365
Lane Group Flow (vph) 1033 364 201 478 582 397
Turn Type Perm pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phases 2 2 1 6 8 8
Minimum Initial (s) 25.0 25.0 7.0 25.0 12.0 12.0
Minimum Split (s) 31.6 31.6 10.5 31.6 19.1 19.1
Total Split (s) 46.6  46.6 155 621 321 321
Total Split (%) 49.5% 49.5% 16.5% 659% 341% 341%
Yellow Time (s) 41 41 35 41 41 41
All-Red Time (s) 25 25 0.0 25 3.0 3.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min  None Min Min Min
Act Effct Green (s) 341 341 471 471 219 219
Actuated g/C Ratio 0.44 0.44 0.61 0.61 028 0.28
v/c Ratio 0.65 0.40 059 0.22 059 0.60
Control Delay 19.9 3.2 16.1 7.4 27.4 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.9 3.2 16.1 7.4 27.4 11.6
LOS B A B A C B
Approach Delay 15.5 10.0 21.0
Approach LOS B B C
Queue Length 50th (m) 60.4 0.0 11.8 15.1 36.1 11.4
Queue Length 95th (m) 94.3 14.6 28.7 255 61.9 422
Internal Link Dist (m) 387.5 4079 804.6
Turn Bay Length (m) 60.0 100.0 170.0
Base Capacity (vph) 1791 983 382 2363 1182 737
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.37 0.53 0.20 049 054

Intersection Summary

Cycle Length: 94.2

Actuated Cycle Length: 77.3

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 16.0
Intersection Capacity Utilization 61.8%

Analysis Period (min) 15

Splits and Phases:

19: Akerley & Burnside Drive

Intersection LOS: B

ICU Level of Service B
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Appendix E - Intersection Level of Performance Analysis

20: Wright & Burnside Drive

Page E-43
2016 PM Peak without Hwy 107 (Fig C4-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 4 ul % 4 ul % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3403 0 1789 3579 1601 1789 3579 1601 1789 3579 1601
FIt Permitted 0.538 0.207 0.376 0.281
Satd. Flow (perm) 1013 3403 0 390 3579 1601 708 3579 1601 529 3579 1601
Satd. Flow (RTOR) 62 120 147 43
Volume (vph) 265 340 165 350 215 110 260 525 135 70 410 40
Lane Group Flow (vph) 288 549 0 380 234 120 283 571 147 76 446 43
Turn Type pm+pt pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phases 7 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 95 220 95 220 22.0 95 220 22.0 95 220 22.0
Total Split (s) 30.0 30.0 0.0 30.0 30.0 30.0 20.0 400 400 20.0 400 400
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 25.0% 16.7% 33.3% 33.3% 16.7% 33.3% 33.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 2.0 1.5 2.0 2.0 1.5 2.0 2.0 1.5 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Max Max None Max Max
Act Effct Green (s) 41.6 225 488 265 265 55,5 445 445 457 36.2 36.2
Actuated g/C Ratio 0.37 0.20 0.43 0.23 0.23 049 039 039 040 0.32 0.32
v/c Ratio 0.57 0.76 0.84 0.28 0.26 057 041 0.20 0.24 0.39 0.08
Control Delay 26.3 454 42.7 37.3 8.2 23.8 28.3 5.3 19.6 324 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 454 42.7 37.3 8.2 238 283 5.3 19.6 324 9.3
LOS C D D D A C C A B C A
Approach Delay 38.9 35.3 23.7 28.9
Approach LOS D D C C
Queue Length 50th (m) 42.0 55.9 59.1 22.6 0.0 395 524 0.0 9.3 4238 0.0
Queue Length 95th (m) 62.5 75.6 #107.8 36.0 15.0 61.5 72.7 13.7 18.6 59.0 8.3
Internal Link Dist (m) 243.0 323.1 923.3 804.6
Turn Bay Length (m) 90.0 80.0 50.0 80.0 50.0 90.0 50.0
Base Capacity (vph) 569 809 479 870 480 498 1408 719 392 1145 541
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.68 0.79  0.27 025 0.57 0.41 0.20 0.19 039 0.08

Intersection Summary

Cycle Length: 120
Actuated Cycle Length: 113.2
Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.84
Intersection Signal Delay: 31.4

Intersection Capacity Utilization 73.1%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

20: Wright & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-44
21: Ronald Smith & Burnside Drive 2016 PM Peak without Hwy 107 (Fig C4-B Vol.)
Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 4 i" N 4t L T i" N M i"
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1601 1628 3318 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.950 0.950 0.968 0.196 0.456
Satd. Flow (perm) 1789 1883 1601 1628 3318 1601 716 3579 1601 859 3579 1601
Satd. Flow (RTOR) 522 359 310 71
Volume (vph) 105 180 890 560 150 330 355 485 320 200 660 65
Lane Group Flow (vph) 114 196 967 305 467 359 386 527 348 217 717 71
Turn Type custom Free custom Perm pm+pt custom pm+pt Perm
Protected Phases 3 3 7 7 5 2 1 6
Permitted Phases 3 Free 7 7 2 27 6 6
Detector Phases 3 3 7 7 7 5 2 27 1 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 139 139 13.7 137 137 130 134 135 134 134
Total Split (s) 32.9 32.9 0.0 35.7 35.7 35.7 25.0 45.4 81.1 15.4 35.8 35.8
Total Split (%) 254% 254% 0.0% 27.6% 27.6% 27.6% 19.3% 35.1% 62.7% 11.9% 27.7% 27.7%
Yellow Time (s) 4.1 4.1 4.1 4.1 4.1 4.0 4.5 4.5 4.5 4.5
All-Red Time (s) 2.8 2.8 2.6 2.6 2.6 2.0 1.9 1.9 1.9 1.9
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max None Max Max
Act Effct Green (s) 20.2 20.2 1174 28.8 28.8 28.8 41.7 41.7 74.6 355 355 355
Actuated g/C Ratio 0.17 0.17 1.00 0.25 0.25 0.25 0.36 0.36 0.64 0.30 0.30 0.30
v/c Ratio 0.37 0.60 0.60 0.76 0.57 0.54 0.60 0.41 0.31 0.63 0.66 0.13
Control Delay 47.0 53.6 1.7 55.4 425 7.2 33.2 31.3 25 50.7 415 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.0 53.6 1.7 55.4 425 7.2 33.2 31.3 25 50.7 415 9.0
LOS D D A E D A C C A D D A
Approach Delay 13.7 34.8 24.0 41.2
Approach LOS B C C D
Queue Length 50th (m) 24.2 435 0.0 72.3 52.3 0.0 34.7 50.4 3.1 41.6 79.4 0.0
Queue Length 95th (m) 41.4 67.2 0.0 #120.8 75.3 24.2 51.4 71.8 15.8 #76.6 112.7 11.7
Internal Link Dist (m) 123.2 343.7 718.3 923.3
Turn Bay Length (m) 40.0 100.0 60.0 113.0 150.0 150.0
Base Capacity (vph) 412 434 1601 431 878 688 723 1271 1141 354 1081 533
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.45 0.60 0.71 0.53 0.52 0.53 0.41 0.30 0.61 0.66 0.13

Intersection Summary

Cycle Length: 129.4

Actuated Cycle Length: 117.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 27.5
Intersection Capacity Utilization 66.7%

Analysis Period (min) 15

Intersection LOS: C

ICU Level of Service C

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

Splits and Phases:

21: Ronald Smith & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis
22: HWY 111 WB Ramps & Burnside Drive

Page E-45
2016 PM Peak without Hwy 107 (Fig C4-B Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 44 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 0 0 0 1789 1601 0 3568 0 0 3579 1601
Flt Permitted 0.950 0.784

Satd. Flow (perm) 0 0 0 0 1789 1601 0 2806 0 0 3579 1601
Satd. Flow (RTOR) 469 431
Volume (vph) 0 0 0 140 0 515 40 645 0 0 1245 855
Lane Group Flow (vph) 0 0 0 0 152 560 0 744 0 0 1353 929
Turn Type Perm Free pm+pt Free
Protected Phases 8 5 2 6
Permitted Phases 8 Free 2 Free
Detector Phases 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 8.0 22.0 22.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 14.0 95.0 0.0 0.0 81.0 0.0
Total Split (%) 0.0% 0.0% 0.0% 20.8% 20.8% 0.0% 11.7% 792% 0.0% 0.0% 67.5% 0.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0
Lead/Lag Lead Lag
Lead-Lag Optimize?

Recall Mode None None None Min Min

Act Effct Green (s) 12.7 61.4 40.5 40.5 61.4
Actuated g/C Ratio 0.21 1.00 0.66 0.66 1.00
v/c Ratio 0.41 0.35 0.40 0.57 0.58
Control Delay 20.0 0.6 6.0 7.3 15
Queue Delay 0.2 0.0 0.1 0.2 0.0
Total Delay 20.2 0.6 6.1 7.5 1.5
LOS C A A A A
Approach Delay 4.8 6.1 5.1
Approach LOS A A A

Queue Length 50th (m) 11.9 0.0 15.3 33.0 0.0
Queue Length 95th (m) 28.7 0.0 311 62.4 0.0
Internal Link Dist (m) 190.3 1911 59.7 718.3

Turn Bay Length (m)

Base Capacity (vph) 549 1601 2296 2836 1601
Starvation Cap Reductn 0 0 576 0 0
Spillback Cap Reductn 87 0 0 576 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.33 0.35 0.43 0.60 0.58

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 61.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58

Intersection Signal Delay: 5.2
Intersection Capacity Utilization 62.3%
Analysis Period (min) 15

Splits and Phases:

Intersection LOS: A

ICU Level of Service B

22: HWY 111 WB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

23: HWY 111 EB Ramps & Burnside Drive

Page E-46
2016 PM Peak without Hwy 107 (Fig C4-B Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % N +1s % 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1700 1688 0 0 0 0 0 3317 0 1700 1757 0
FIt Permitted 0.950 0.956 0.950 0.982
Satd. Flow (perm) 1700 1688 0 0 0 0 0 3317 0 1700 1757 0
Satd. Flow (RTOR) 4 178
Volume (vph) 470 0 20 0 0 0 0 215 205 940 445 0
Lane Group Flow (vph) 280 253 0 0 0 0 0 457 0 734 772 0
Turn Type custom custom
Protected Phases 4 4 2 1 1
Permitted Phases 4 1
Detector Phases 4 4 2 1 1
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0
Total Split (s) 30.0 30.0 0.0 0.0 0.0 0.0 0.0 26.0 0.0 64.0 64.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0% 21.7% 0.0% 53.3% 53.3% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode None None Min Min Min
Act Effct Green (s) 21.7 21.7 16.0 49.8 498
Actuated g/C Ratio 0.22 0.22 0.16 0.50 0.50
v/c Ratio 0.76 0.69 0.67 0.87 0.89
Control Delay 547 496 31.0 36.1 37.2
Queue Delay 2.6 1.6 0.0 116.9 124.2
Total Delay 57.3 51.2 311 153.0 161.4
LOS E D C F F
Approach Delay 54 .4 31.1 157.3
Approach LOS D C F
Queue Length 50th (m) 62.1 54.3 31.7 1417 151.2
Queue Length 95th (m) #105.1 87.1 49.0 #234.7 #248.0
Internal Link Dist (m) 211.6 206.6 113.8 59.7
Turn Bay Length (m)
Base Capacity (vph) 438 438 854 935 967
Starvation Cap Reductn 0 0 0 350 360
Spillback Cap Reductn 75 74 11 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.77 0.70 0.54 1.25 1.27

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 100.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 112.2
Intersection Capacity Utilization 73.9%

Analysis Period (min) 15

Intersection LOS: F
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

23: HWY 111 EB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis
2016 AM Peak without Hwy 107, Modified Intersection (Fig C3-A Vol.)

1: Glendale & Beaver Bank Road

Page E-47

A
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations % ul 4 ul N 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 3579 1601 3471 1883
FIt Permitted 0.950 0.950
Satd. Flow (perm) 1789 1601 3579 1601 3471 1883
Satd. Flow (RTOR) 179 250
Volume (vph) 175 165 300 230 485 915
Lane Group Flow (vph) 190 179 326 250 527 995
Turn Type custom Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 81 2
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 9.0 22.0
Total Split (s) 30.0 55.0 450 45.0 25.0 70.0
Total Split (%) 30.0% 55.0% 45.0% 45.0% 25.0% 70.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min  None Min
Act Effct Green (s) 14.4 34.0 21.2 21.2 16.4 4438
Actuated g/C Ratio 0.22 0.51 0.34 0.34 0.26 0.72
v/c Ratio 047 0.20 027 035 057 0.73
Control Delay 30.1 27 16.6 4.0 26.8 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.1 27 16.6 4.0 26.8 12.5
LOS C A B A C B
Approach Delay 16.8 111 17.4
Approach LOS B B B
Queue Length 50th (m) 18.3 0.0 14.2 0.0 259 69.9
Queue Length 95th (m) 50.7 10.0 29.0 13.4 64.5 167.8
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 60.0
Base Capacity (vph) 646 1077 1881 960 1205 1481
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 029 0.17 0.17 0.26 0.44 0.67

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 62
Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73
Intersection Signal Delay: 15.9

Intersection Capacity Utilization 64.5%

Analysis Period (min) 15

Splits and Phases:  1: Glendale & Beaver Bank Road

Intersection LOS: B
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis Page E-48

1: Glendale & Beaver Bank Road 2016 PM Peak without Hwy 107, Modified Intersection (Fig C3-B Vol.)
"R B
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations % ul 4 ul N 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 3579 1601 3471 1883
FIt Permitted 0.950 0.950
Satd. Flow (perm) 1789 1601 3579 1601 3471 1883
Satd. Flow (RTOR) 46 110
Volume (vph) 225 520 995 155 285 500
Lane Group Flow (vph) 245 565 1082 168 310 543
Turn Type custom Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 81 2
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 22.0 22.0 22.0 12.0 22.0
Total Split (s) 30.0 50.0 50.0 50.0 20.0 70.0
Total Split (%) 30.0% 50.0% 50.0% 50.0% 20.0% 70.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min  None Min
Act Effct Green (s) 227 406 33.9 33.9 13.7 51.8
Actuated g/C Ratio 027 049 041 0.41 0.17 0.62
v/c Ratio 0.50 0.70 0.74 0.23 0.54 0.46
Control Delay 32.0 22.2 24.6 75 382 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.0 22.2 24.6 7.5 38.2 9.8
LOS C Cc C A D A
Approach Delay 25.2 22.3 20.1
Approach LOS C C C
Queue Length 50th (m) 353 649 826 6.1 254 451
Queue Length 95th (m) 64.5 1231 1045 175 423 653
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 60.0
Base Capacity (vph) 553 865 1756 842 676 1288
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.65 0.62 0.20 0.46 0.42

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 83

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Glendale & Beaver Bank Road
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Appendix E - Intersection Level of Performance Analysis
2: Glendale & Old Beaverbank

Page E-49

2016 AM Peak without Hwy 107, Maodified Intersection (Fig C3-A Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 665 50 155 325 15 55
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 723 54 168 353 16 60
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 77 1440 389
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 77 1440 389
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 80 83 90
cM capacity (veh/h) 835 99 610
Direction, Lane # EB1 EB2 WB1 WB2 NB1l
Volume Total 482 295 168 353 76
Volume Left 0 0 168 0 16
Volume Right 0 54 0 0 60
cSH 1700 1700 835 1700 289
Volume to Capacity 0.28 0.17 0.20 0.21 0.26
Queue Length 95th (m) 0.0 0.0 5.7 0.0 7.8
Control Delay (s) 0.0 0.0 104 0.0 21.9
Lane LOS B C
Approach Delay (s) 0.0 3.4 21.9
Approach LOS C
Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 42.8% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2: Glendale & Old Beaverbank

Page E-50

2016 PM Peak without Hwy 107, Maodified Intersection (Fig C3-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 400 40 130 665 80 145
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 435 43 141 723 87 158
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 478 1462 239
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 478 1462 239
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 87 16 79
cM capacity (veh/h) 1080 104 762
Direction, Lane # EB1 EB2 WB1 WB2 NB1l
Volume Total 290 188 141 723 245
Volume Left 0 0 141 0 87
Volume Right 0 43 0 0 158
cSH 1700 1700 1080 1700 234
Volume to Capacity 0.17 0.11 0.13 0.43 1.04
Queue Length 95th (m) 0.0 0.0 3.4 0.0 77.8
Control Delay (s) 0.0 0.0 8.8 0.0 1158
Lane LOS A F
Approach Delay (s) 0.0 1.4 115.8
Approach LOS F
Intersection Summary
Average Delay 18.6
Intersection Capacity Utilization 55.0% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
3: Glendale & Smokey Drive

Page E-51

2016 AM Peak without Hwy 107, Maodified Intersection (Fig C3-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 40 680 380 80 175 100
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 739 413 87 190 109
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 263
pX, platoon unblocked
vC, conflicting volume 500 1283 457
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 500 1283 457
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 96 0 82
cM capacity (veh/h) 1064 175 604
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 43 739 500 299
Volume Left 43 0 0 190
Volume Right 0 0 87 109
cSH 1064 1700 1700 236
Volume to Capacity 0.04 0.43 0.29 1.27
Queue Length 95th (m) 1.0 0.0 0.0 115.9
Control Delay (s) 8.5 0.0 0.0 191.7
Lane LOS A F
Approach Delay (s) 0.5 0.0 191.7
Approach LOS F
Intersection Summary
Average Delay 36.5
Intersection Capacity Utilization 58.3% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
3: Glendale & Smokey Drive

Page E-52

2016 PM Peak without Hwy 107, Maodified Intersection (Fig C3-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 190 355 705 180 60 90
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 207 386 766 196 65 98
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 263
pX, platoon unblocked
vC, conflicting volume 962 1663 864
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 962 1663 864
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 71 14 72
cM capacity (veh/h) 715 76 354
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 207 386 962 163
Volume Left 207 0 0 65
Volume Right 0 0 196 98
cSH 715 1700 1700 144
Volume to Capacity 0.29 0.23 0.57 1.14
Queue Length 95th (m) 9.1 0.0 0.0 69.4
Control Delay (s) 12.1 0.0 0.0 178.0
Lane LOS B F
Approach Delay (s) 4.2 0.0 178.0
Approach LOS F
Intersection Summary
Average Delay 18.3
Intersection Capacity Utilization 77.4% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2016 AM Peak without Hwy 107, Maodified Intersection (Fig C3-A Vol.)

4: Glendale & Rankin Drive

Page E-53

A AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 765 400 30 45 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 832 435 33 49 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked 0.95 0.95 0.95
vC, conflicting volume 467 1304 451
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 441 1319 424
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 99 70 96
cM capacity (veh/h) 1066 163 600
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 11 832 467 71
Volume Left 11 0 0 49
Volume Right 0 0 33 22
cSH 1066 1700 1700 210
Volume to Capacity 0.01 0.49 0.27 0.34
Queue Length 95th (m) 0.2 0.0 0.0 10.7
Control Delay (s) 8.4 0.0 0.0 30.5
Lane LOS A D
Approach Delay (s) 0.1 0.0 30.5
Approach LOS D
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 50.6% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2016 PM Peak without Hwy 107, Maodified Intersection (Fig C3-B Vol.)

4: Glendale & Rankin Drive

Page E-54

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 455 905 60 35 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 495 984 65 38 33
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked 0.53 0.53 0.53
vC, conflicting volume 1049 1554 1016
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1092 2038 1031
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 94 0 78
cM capacity (veh/h) 341 31 151
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 22 495 1049 71
Volume Left 22 0 0 38
Volume Right 0 0 65 33
cSH 341 1700 1700 49
Volume to Capacity 0.06 0.29 0.62 1.44
Queue Length 95th (m) 15 0.0 0.0 50.6
Control Delay (s) 16.3 0.0 0.0 4149
Lane LOS C F
Approach Delay (s) 0.7 0.0 4149
Approach LOS F
Intersection Summary
Average Delay 18.1
Intersection Capacity Utilization 61.7% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2016 AM Peak without Hwy 107, Maodified Intersection (Fig C3-A Vol.)

7: Glendale & Raymond

Page E-55

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 780 75 20 395 25 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 848 82 22 429 27 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.78 0.78 0.78
vC, conflicting volume 929 1361 889
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 909 1463 857
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 96 74 92
cM capacity (veh/h) 584 106 278
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 929 22 429 49
Volume Left 0 22 0 27
Volume Right 82 0 0 22
cSH 1700 584 1700 147
Volume to Capacity 0.55 0.04 0.25 0.33
Queue Length 95th (m) 0.0 0.9 0.0 10.3
Control Delay (s) 0.0 114 0.0 41.4
Lane LOS B E
Approach Delay (s) 0.0 0.5 41.4
Approach LOS E
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 55.6% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2016 PM Peak without Hwy 107, Maodified Intersection (Fig C3-B Vol.)

7: Glendale & Raymond

Page E-56

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 485 60 15 1005 20 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 527 65 16 1092 22 16
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.94 0.31 0.94
vC, conflicting volume 592 1685 560
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 566 2906 532
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 98 0 97
cM capacity (veh/h) 945 5 515
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 592 16 1092 38
Volume Left 0 16 0 22
Volume Right 65 0 0 16
cSH 1700 945 1700 9
Volume to Capacity 0.35 0.02 0.64 4.13
Queue Length 95th (m) 0.0 0.4 0.0 Err
Control Delay (s) 0.0 8.9 0.0 Err
Lane LOS A F
Approach Delay (s) 0.0 0.1 Err
Approach LOS F
Intersection Summary
Average Delay 218.8
Intersection Capacity Utilization 62.9% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

8: Glendale & McDougall

Page E-57
2016 AM Peak without Hwy 107, Maodified Intersection (Fig C3-A Vol.)

Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1878 0 1789 1883 1601 0 1748 0 0 1810 1601
FIt Permitted 0.427 0.154 0.862 0.615

Satd. Flow (perm) 804 1878 0 290 1883 1601 0 1531 0 0 1158 1601
Satd. Flow (RTOR) 3 109 39 38
Volume (vph) 35 925 20 25 330 100 55 40 70 85 20 35
Lane Group Flow (vph) 38 1027 0 27 359 109 0 179 0 0 114 38
Turn Type pm-+pt Perm Perm Perm Perm Perm
Protected Phases 1 6 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phases 1 6 2 2 2 4 4 8 8 8
Minimum Initial (s) 4.0 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 8.0 32.1 32.1 32.1 32.1 221 221 221 221 221
Total Split (s) 14.0 64.0 0.0 50.0 50.0 50.0 26.0 26.0 0.0 26.0 26.0 26.0
Total Split (%) 156% 71.1% 0.0% 55.6% 55.6% 55.6% 28.9% 28.9% 0.0% 28.9% 28.9% 28.9%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min Min Min  None None None None None
Act Effct Green (s) 49.7 51.2 47.8 47.8 47.8 14.6 14.6 14.6
Actuated g/C Ratio 0.65 0.73 0.68 0.68 0.68 0.20 0.20 0.20
v/c Ratio 0.06 0.75 0.14 0.28 0.10 0.53 0.49 0.11
Control Delay 55 12.9 11.0 8.3 2.4 26.3 33.7 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55 12.9 11.0 8.3 2.4 26.3 33.7 10.3
LOS A B B A A C C B
Approach Delay 12.7 7.2 26.3 27.9
Approach LOS B A C C

Queue Length 50th (m) 1.3 73.9 1.0 14.5 0.0 14.3 11.8 0.0
Queue Length 95th (m) 49 178.0 7.2 50.4 6.8 39.1 32.2 7.3
Internal Link Dist (m) 286.1 312.9 72.4 143.9

Turn Bay Length (m) 35.0 35.0 35.0 20.0
Base Capacity (vph) 625 1453 204 1323 1157 459 326 477
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 0.06 0.71 0.13 0.27 0.09 0.39 0.35 0.08

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 70.2

Natural Cycle: 70

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.75

Intersection Signal Delay: 13.7
Intersection Capacity Utilization 72.7%
Analysis Period (min) 15

Splits and Phases:  8: Glendale & McDougall

Intersection LOS: B
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis

8: Glendale & McDougall

Page E-58
2016 PM Peak without Hwy 107, Maodified Intersection (Fig C3-B Vol.)

Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1868 0 1789 1883 1601 0 1737 0 0 1810 1601
FIt Permitted 0.057 0.441 0.828 0.704

Satd. Flow (perm) 107 1868 0 831 1883 1601 0 1472 0 0 1326 1601
Satd. Flow (RTOR) 7 40 29 43
Volume (vph) 60 515 30 70 1095 95 45 10 40 65 15 40
Lane Group Flow (vph) 65 593 0 76 1190 103 0 103 0 0 87 43
Turn Type pm-+pt Perm Perm Perm Perm Perm
Protected Phases 1 6 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phases 1 6 2 2 2 4 4 8 8 8
Minimum Initial (s) 4.0 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 8.0 32.1 32.1 32.1 32.1 221 221 221 221 221
Total Split (s) 14.0 84.0 0.0 70.0 70.0 70.0 26.0 26.0 0.0 26.0 26.0 26.0
Total Split (%) 12.7% 76.4% 0.0% 63.6% 63.6% 63.6% 23.6% 23.6% 0.0% 23.6% 23.6% 23.6%
Yellow Time (s) 3.0 45 45 45 45 45 45 45 45 45
All-Red Time (s) 1.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min Min Min  None None None None None
Act Effct Green (s) 80.4 80.3 71.4 71.4 71.4 14.1 14.1 14.1
Actuated g/C Ratio 0.77 0.78 0.70 0.70 0.70 0.14 0.14 0.14
v/c Ratio 0.34 0.40 0.13 0.91 0.09 0.45 0.48 0.17
Control Delay 104 4.8 7.5 26.7 45 34.1 475 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 104 4.8 75 26.7 45 34.1 475 12.8
LOS B A A C A C D B
Approach Delay 5.4 24.0 34.1 36.1
Approach LOS A C C D

Queue Length 50th (m) 2.3 28.6 46 1785 3.6 12.9 15.4 0.0
Queue Length 95th (m) 9.7 56.2 12.6 #337.9 111 28.8 30.4 9.1
Internal Link Dist (m) 286.1 312.9 72.4 143.9

Turn Bay Length (m) 35.0 35.0 35.0 20.0
Base Capacity (vph) 237 1476 580 1314 1129 318 265 355
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 0.27 0.40 0.13 0.91 0.09 0.32 0.33 0.12

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 102.4

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 19.7
Intersection Capacity Utilization 79.3%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

8: Glendale & McDougall
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Appendix E - Intersection Level of Performance Analysis
2016 AM Peak without Hwy 107, Maodified Intersection (Fig C3-A Vol.)

9: Glendale & Pinehill

Page E-59

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 1020 60 45 430 25 45
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1109 65 49 467 27 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.40 0.40 0.40
vC, conflicting volume 1174 1707 1141
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1431 2752 1350
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 74 0 34
cM capacity (veh/h) 191 7 74
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 1174 49 467 76
Volume Left 0 49 0 27
Volume Right 65 0 0 49
cSH 1700 191 1700 16
Volume to Capacity 0.69 0.26 0.27 481
Queue Length 95th (m) 0.0 7.4 0.0 Err
Control Delay (s) 0.0 30.1 0.0 Err
Lane LOS D F
Approach Delay (s) 0.0 2.9 Err
Approach LOS F
Intersection Summary
Average Delay 431.6
Intersection Capacity Utilization 68.1% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2016 PM Peak without Hwy 107, Maodified Intersection (Fig C3-B Vol.)

9: Glendale & Pinehill

Page E-60

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 565 55 65 1235 25 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 614 60 71 1342 27 54
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.92 0.92 0.92
vC, conflicting volume 674 2128 644
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 647 2220 615
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 92 33 88
cM capacity (veh/h) 868 41 454
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 674 71 1342 82
Volume Left 0 71 0 27
Volume Right 60 0 0 54
cSH 1700 868 1700 103
Volume to Capacity 0.40 0.08 0.79 0.79
Queue Length 95th (m) 0.0 2.0 0.0 32.9
Control Delay (s) 0.0 9.5 0.0 1131
Lane LOS A F
Approach Delay (s) 0.0 0.5 113.1
Approach LOS F
Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 76.1% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2016 AM Peak without Hwy 107, Maodified Intersection (Fig C3-A Vol.)

10: Glendale & Chandler

Page E-61

A AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 965 395 10 20 45
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 1049 429 11 22 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 440 1527 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 440 1527 435
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 98 83 92
cM capacity (veh/h) 1120 127 621
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 22 1049 440 71
Volume Left 22 0 0 22
Volume Right 0 0 11 49
cSH 1120 1700 1700 282
Volume to Capacity 0.02 0.62 0.26 0.25
Queue Length 95th (m) 0.5 0.0 0.0 7.3
Control Delay (s) 8.3 0.0 0.0 21.9
Lane LOS A C
Approach Delay (s) 0.2 0.0 21.9
Approach LOS C
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 61.3% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
2016 PM Peak without Hwy 107, Maodified Intersection (Fig C3-B Vol.)

10: Glendale & Chandler

Page E-62

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 35 505 1110 20 10 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 38 549 1207 22 11 27
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1228 1842 1217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1228 1842 1217
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 93 86 88
cM capacity (veh/h) 567 77 220
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 38 549 1228 38
Volume Left 38 0 0 11
Volume Right 0 0 22 27
cSH 567 1700 1700 144
Volume to Capacity 0.07 0.32 0.72 0.26
Queue Length 95th (m) 1.6 0.0 0.0 7.6
Control Delay (s) 11.8 0.0 0.0 38.8
Lane LOS B E
Approach Delay (s) 0.8 0.0 38.8
Approach LOS E
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 69.6% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

1: Glendale & Beaver Bank Road

Page E-63
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

" S
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 ul N 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 3579 1601 3471 1883
FIt Permitted 0.950 0.950
Satd. Flow (perm) 1789 1601 3579 1601 3471 1883
Satd. Flow (RTOR) 212 283
Volume (vph) 185 195 300 260 575 825
Lane Group Flow (vph) 201 212 326 283 625 897
Turn Type custom Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 81 2
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 9.0 22.0
Total Split (s) 30.0 55.0 45.0 45.0 25.0 70.0
Total Split (%) 30.0% 55.0% 45.0% 45.0% 25.0% 70.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min  None Min
Act Effct Green (s) 14.4 35.7 17.3 17.3 18.0 42.0
Actuated g/C Ratio 023 056 0.29 0.29 030 0.71
v/c Ratio 048 021 0.31 0.42 0.59 0.67
Control Delay 28.0 2.3 18.7 4.7 24.6 111
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.0 2.3 18.7 4.7 24.6 111
LOS C A B A C B
Approach Delay 14.8 12.2 16.7
Approach LOS B B B
Queue Length 50th (m) 18.2 0.0 15.3 0.0 27.4 56.9
Queue Length 95th (m) 53.0 10.5 29.6 145 #83.6 138.1
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 60.0
Base Capacity (vph) 662 1131 1844 962 1267 1480
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.19 0.18 0.29 0.49 0.61

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 59.3
Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.67
Intersection Signal Delay: 15.3

Intersection Capacity Utilization 60.3%

Analysis Period (min) 15

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

Splits and Phases:  1: Glendale & Beaver Bank Road

Intersection LOS: B
ICU Level of Service B
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Appendix E - Intersection Level of Performance Analysis
2: Glendale & Old Beaverbank

Page E-64
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 785 50 155 365 15 55
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 853 54 168 397 16 60
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 908 1614 454
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 908 1614 454
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 77 78 89
cM capacity (veh/h) 746 73 553
Direction, Lane # EB1 EB2 WB1 WB2 NB1l
Volume Total 569 339 168 397 76
Volume Left 0 0 168 0 16
Volume Right 0 54 0 0 60
cSH 1700 1700 746 1700 230
Volume to Capacity 0.33 0.20 0.23 0.23 0.33
Queue Length 95th (m) 0.0 0.0 6.6 0.0 10.5
Control Delay (s) 0.0 0.0 11.2 0.0 28.2
Lane LOS B D
Approach Delay (s) 0.0 3.3 28.2
Approach LOS D
Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
3: Glendale & Smokey Drive

Page E-65
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 40 800 420 80 175 100
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 870 457 87 190 109
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 263
pX, platoon unblocked
vC, conflicting volume 543 1457 500
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 543 1457 500
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 96 0 81
cM capacity (veh/h) 1025 137 571
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 43 870 543 299
Volume Left 43 0 0 190
Volume Right 0 0 87 109
cSH 1025 1700 1700 189
Volume to Capacity 0.04 0.51 0.32 1.58
Queue Length 95th (m) 1.0 0.0 0.0 148.1
Control Delay (s) 8.7 0.0 0.0 329.7
Lane LOS A F
Approach Delay (s) 0.4 0.0 329.7
Approach LOS F
Intersection Summary
Average Delay 56.4
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
4: Glendale & Rankin Drive

Page E-66
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 885 440 30 45 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 962 478 33 49 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked 0.94 0.94 0.94
vC, conflicting volume 511 1478 495
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 478 1511 460
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 99 60 96
cM capacity (veh/h) 1016 123 563
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 11 962 511 71
Volume Left 11 0 0 49
Volume Right 0 0 33 22
cSH 1016 1700 1700 161
Volume to Capacity 0.01 0.57 0.30 0.44
Queue Length 95th (m) 0.2 0.0 0.0 15.1
Control Delay (s) 8.6 0.0 0.0 43.6
Lane LOS A E
Approach Delay (s) 0.1 0.0 43.6
Approach LOS E
Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-67

5: Glendale & Riverside 2016 AM Peak with Hwy 107 (Fig C5-A Vol.)
N

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

Lane Configurations % Ts % Ts N N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 1865 0 1789 1880 0 0 1701 0 0 1742 0

FIt Permitted 0.460 0.115 0.900 0.873

Satd. Flow (perm) 866 1865 0 217 1880 0 0 1551 0 0 1547 0

Satd. Flow (RTOR) 7 1 89 33

Volume (vph) 20 850 60 110 385 5 55 20 130 25 15 30

Lane Group Flow (vph) 22 989 0 120 423 0 0 223 0 0 76 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9

Total Split (s) 65.9 65.9 0.0 65.9 65.9 0.0 309 30.9 0.0 309 30.9 0.0

Total Split (%) 68.1% 68.1% 0.0% 68.1% 68.1% 0.0% 31.9% 31.9% 0.0% 31.9% 31.9% 0.0%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 54.1 54.1 541 541 14.6 14.6

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.19 0.19

v/c Ratio 0.04 0.75 0.78 0.32 0.61 0.24

Control Delay 4.7 12.7 48.7 5.7 25.7 20.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.7 12.7 48.7 5.7 25.7 20.1

LOS A B D A C C

Approach Delay 125 15.2 25.7 20.1

Approach LOS B B C C

Queue Length 50th (m) 0.8 74.1 9.5 194 19.8 6.0

Queue Length 95th (m) 3.6 168.1 #51.3 43.0 41.6 16.9

Internal Link Dist (m) 196.6 424.2 60.0 75.4

Turn Bay Length (m) 30.0 40.0

Base Capacity (vph) 634 1367 159 1376 536 497

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.72 0.75 0.31 0.42 0.15

Intersection Summary

Cycle Length: 96.8

Actuated Cycle Length: 77

Natural Cycle: 70

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.2
Intersection Capacity Utilization 78.9%
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 5: Glendale & Riverside

Intersection LOS: B
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis
6: Glendale & Metropolitan

Page E-68
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

A N Y

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
FIt Permitted 0.495 0.950

Satd. Flow (perm) 932 1883 1883 1601 1789 1601
Satd. Flow (RTOR) 207 87
Volume (vph) 315 690 270 190 285 200
Lane Group Flow (vph) 342 750 293 207 310 217
Turn Type pm-+pt Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phases 5 2 6 6 4 4
Minimum Initial (s) 7.0 20.0 20.0 20.0 5.0 5.0
Minimum Split (s) 11.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 20.0 86.0 66.0 66.0 26.0 26.0
Total Split (%) 17.9% 76.8% 58.9% 58.9% 23.2% 23.2%
Yellow Time (s) 4.0 4.5 45 45 4.1 4.1
All-Red Time (s) 0.0 15 15 15 1.9 1.9
Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None Min Min Min  None None
Act Effct Green (s) 40.8 40.8 23.3 23.3 19.2 19.2
Actuated g/C Ratio 060 060 034 034 028 0.28
v/c Ratio 0.47 066 045 030 0.62 0.42
Control Delay 9.5 13.0 21.4 4.2 28.0 154
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.5 13.0 21.4 4.2 28.0 154
LOS A B C A C B
Approach Delay 11.9 14.3 22.8
Approach LOS B B C

Queue Length 50th (m) 20.8 61.2 30.8 0.0 339 12.8
Queue Length 95th (m) 34.6 97.4 52.6 12.5 64.7 33.2
Internal Link Dist (m) 4242 129.6 283.2

Turn Bay Length (m) 80.0 50.0 16.0
Base Capacity (vph) 733 1414 1096 1018 558 559
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.53 0.27 0.20 0.56 0.39

Intersection Summary

Cycle Length: 112

Actuated Cycle Length: 68.1

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Rati

0: 0.66

Intersection Signal Delay: 15.2
Intersection Capacity Utilization 59.9%
Analysis Period (min) 15

Splits and Phases:

6: Glendale & Metropolitan

Intersection LOS: B
ICU Level of Service B
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Appendix E - Intersection Level of Performance Analysis
7: Glendale & Raymond

Page E-69
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 900 75 20 435 25 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 978 82 22 473 27 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.70 0.70 0.70
vC, conflicting volume 1060 1535 1019
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1086 1770 1027
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 95 55 89
cM capacity (veh/h) 446 61 198
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 1060 22 473 49
Volume Left 0 22 0 27
Volume Right 82 0 0 22
cSH 1700 446 1700 88
Volume to Capacity 0.62 0.05 0.28 0.56
Queue Length 95th (m) 0.0 1.2 0.0 19.0
Control Delay (s) 0.0 135 0.0 89.0
Lane LOS B F
Approach Delay (s) 0.0 0.6 89.0
Approach LOS F
Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

8: Glendale & McDougall

Page E-70

2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1878 0 1789 1883 1601 0 1748 0 0 1810 1601
FIt Permitted 0.393 0.087 0.862 0.615

Satd. Flow (perm) 740 1878 0 164 1883 1601 0 1531 0 0 1158 1601
Satd. Flow (RTOR) 2 109 39 38
Volume (vph) 35 1045 20 25 370 100 55 40 70 85 20 35
Lane Group Flow (vph) 38 1158 0 27 402 109 0 179 0 0 114 38
Turn Type pm-+pt Perm Perm Perm Perm Perm
Protected Phases 1 6 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phases 1 6 2 2 2 4 4 8 8 8
Minimum Initial (s) 4.0 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 8.0 32.1 32.1 32.1 32.1 221 221 221 221 221
Total Split (s) 14.0 64.0 0.0 50.0 50.0 50.0 26.0 26.0 0.0 26.0 26.0 26.0
Total Split (%) 156% 71.1% 0.0% 55.6% 55.6% 55.6% 28.9% 28.9% 0.0% 28.9% 28.9% 28.9%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min Min Min  None None None None None
Act Effct Green (s) 55.5 55.8 50.1 50.1 50.1 15.0 15.0 15.0
Actuated g/C Ratio 0.67 0.71 0.63 0.63 0.63 0.19 0.19 0.19
v/c Ratio 0.07 0.87 0.26 0.34 0.10 0.56 0.52 0.11
Control Delay 4.8 19.4 18.4 9.6 2.3 29.5 38.0 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.8 19.4 18.4 9.6 2.3 29.5 38.0 10.2
LOS A B B A A C D B
Approach Delay 19.0 8.6 295 31.0
Approach LOS B A C C

Queue Length 50th (m) 15 1115 1.9 29.7 0.0 20.2 16.6 0.0
Queue Length 95th (m) 4.9 #267.7 9.7 57.5 6.8 39.1 32.2 7.3
Internal Link Dist (m) 286.1 312.9 72.4 143.9

Turn Bay Length (m) 35.0 35.0 35.0 20.0
Base Capacity (vph) 595 1358 104 1196 1057 424 299 441
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 0.06 0.85 0.26 0.34 0.10 0.42 0.38 0.09

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 78.9
Natural Cycle: 80

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 18.1

Intersection Capacity Utilization 79.0%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

8: Glendale & McDougall

Intersection LOS: B
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis

9: Glendale & Pinehill

Page E-71
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 1140 60 45 470 25 45
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1239 65 49 511 27 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.38 0.38 0.38
vC, conflicting volume 1304 1880 1272
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1801 3317 1715
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 62 0 0
cM capacity (veh/h) 130 2 42
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 1304 49 511 76
Volume Left 0 49 0 27
Volume Right 65 0 0 49
cSH 1700 130 1700 6
Volume to Capacity 0.77 0.38 0.30 13.47
Queue Length 95th (m) 0.0 11.9 0.0 Err
Control Delay (s) 0.0 48.5 0.0 Err
Lane LOS E F
Approach Delay (s) 0.0 4.2 Err
Approach LOS F
Intersection Summary
Average Delay 393.3
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

10: Glendale & Chandler

Page E-72
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

A AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 1105 435 10 20 45
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 1201 473 11 22 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 484 1723 478
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 484 1723 478
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 98 77 92
cM capacity (veh/h) 1079 96 587
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 22 1201 484 71
Volume Left 22 0 0 22
Volume Right 0 0 11 49
cSH 1079 1700 1700 228
Volume to Capacity 0.02 0.71 0.28 0.31
Queue Length 95th (m) 0.5 0.0 0.0 9.6
Control Delay (s) 8.4 0.0 0.0 27.7
Lane LOS A D
Approach Delay (s) 0.1 0.0 27.7
Approach LOS D
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min)

15
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Appendix E - Intersection Level of Performance Analysis Page E-73

11: Glendale & Magee 2016 AM Peak with Hwy 107 (Fig C5-A Vol.)
—
A AL N A T T4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts N N
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 15 1095 15 25 400 35 10 10 40 20 5 35
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 16 1190 16 27 435 38 11 11 43 22 5 38

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 473 1207 1761 1758 1198 1780 1747 454
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 473 1207 1761 1758 1198 1780 1747 454
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 99 95 81 86 81 51 93 94
cM capacity (veh/h) 1089 578 56 80 226 44 81 606
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 16 1207 27 473 65 65

Volume Left 16 0 27 0 11 22

Volume Right 0 16 0 38 43 38

cSH 1089 1700 578 1700 125 105

Volume to Capacity 0.01 0.71 0.05 0.28 0.52 0.62

Queue Length 95th (m) 0.3 0.0 11 0.0 18.8 23.3

Control Delay (s) 8.4 0.0 115 0.0 62.0 84.4

Lane LOS A B F F

Approach Delay (s) 0.1 0.6 62.0 84.4

Approach LOS F F

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
12: Glendale & Cobequid

Page E-74

2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 4 ul % +1s % iy
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3503 0 1789 3579 1601 1789 3214 0 1628 3279 0
FIt Permitted 0.522 0.105 0.950 0.950 0.974
Satd. Flow (perm) 983 3503 0 198 3579 1601 1789 3214 0 1628 3279 0
Satd. Flow (RTOR) 17 179 166 11
Volume (vph) 90 770 125 160 275 165 100 120 255 645 205 70
Lane Group Flow (vph) 98 973 0 174 299 179 109 407 0 351 649 0
Turn Type pm-+pt pm-+pt Perm custom custom
Protected Phases 7 4 3 8 2 2 1 1
Permitted Phases 4 8 8 2 1
Detector Phases 7 4 3 8 8 2 2 1 1
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.4 12.9 11.4 12.9 12.9 13.0 13.0 13.0 13.0
Total Split (s) 14.0 46.0 0.0 14.0 46.0 46.0 25.0 25.0 0.0 35.0 35.0 0.0
Total Split (%) 11.7% 38.3% 0.0% 11.7% 38.3% 38.3% 20.8% 20.8% 0.0% 29.2% 29.2% 0.0%
Yellow Time (s) 34 45 34 45 45 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.4 1.0 1.4 1.4 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode None Min None Min Min Min Min Min Min
Act Effct Green (s) 43.8 35.0 46.5 39.1 39.1 15.3 15.3 271 271
Actuated g/C Ratio 0.41 0.34 0.45 0.38 0.38 0.15 0.15 0.26 0.26
v/c Ratio 0.21 0.82 0.73 0.22 0.25 0.41 0.66 0.83 0.75
Control Delay 18.3 38.1 40.9 25.2 49 48.3 31.2 55.2 42.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.3 38.1 40.9 25.2 4.9 48.3 31.2 55.2 42.1
LOS B D D C A D C E D
Approach Delay 36.3 23.8 34.8 46.7
Approach LOS D C C D
Queue Length 50th (m) 11.6 98.5 21.6 24.0 0.0 22.0 26.2 77.6 68.9
Queue Length 95th (m) 22,7 131.2 #58.7 37.0 14.7 40.0 43.7 #138.7 98.9
Internal Link Dist (m) 120.2 572.1 253.3 119.9
Turn Bay Length (m) 50.0 40.0 60.0 40.0 35.0
Base Capacity (vph) 489 1355 246 1431 747 351 764 477 968
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.72 0.71 0.21 0.24 0.31 0.53 0.74 0.67

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 103.8

Natural Cycle: 75

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.83

Intersection Signal Delay: 36.8
Intersection Capacity Utilization 76.9%
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 12: Glendale & Cobequid

Intersection LOS: D
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis
13: Glendale & Temple Terrace

Page E-75

2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % +1» % Ts N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3557 0 1789 3561 0 1789 1601 0 0 1713 0
FIt Permitted 0.331 0.073 0.751 0.919

Satd. Flow (perm) 623 3557 0 137 3561 0 1414 1601 0 0 1613 0
Satd. Flow (RTOR) 9 8 34 5

Volume (vph) 15 1465 65 50 665 25 30 0 60 5 0 5
Lane Group Flow (vph) 16 1663 0 54 750 0 33 65 0 0 10 0
Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 30.0 300 0.0 30.0 300 0.0
Total Split (%) 66.7% 66.7% 0.0% 66.7% 66.7% 0.0% 33.3% 33.3% 0.0% 33.3% 33.3% 0.0%
Yellow Time (s) 4.0 4.0 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 2.0 2.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 69.8 69.8 69.8 69.8 10.2 10.2 10.2
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.12 0.12 0.12

v/c Ratio 0.03 0.58 0.49 0.26 0.20 0.30 0.05

Control Delay 2.7 45 24.2 2.6 28.7 18.8 21.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.7 4.5 24.2 2.6 28.7 18.8 21.1

LOS A A C A C B C
Approach Delay 45 4.1 22.1 211
Approach LOS A A C C

Queue Length 50th (m) 0.4 37.6 2.0 11.3 3.5 3.2 0.5

Queue Length 95th (m) 1.8 64.9 #22.2 20.3 11.5 13.9 4.5

Internal Link Dist (m) 572.1 531.6 183.9 139.9

Turn Bay Length (m) 70.0 70.0 30.0

Base Capacity (vph) 510 2914 112 2917 368 442 423
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.57 0.48 0.26 0.09 0.15 0.02

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 86

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 5.1
Intersection Capacity Utilization 54.3%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

13: Glendale & Temple Terrace

Intersection LOS: A
ICU Level of Service A
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Appendix E - Intersection Level of Performance Analysis
14: Glendale & HWY 102 SB Off

Page E-76
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul N 4 % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
FIt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
Satd. Flow (RTOR) 546 179
Volume (vph) 0 1050 525 250 515 0 0 0 0 95 0 165
Lane Group Flow (vph) 0 1141 571 272 560 0 0 0 0 52 51 179
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 10.0 22.0 22.0 22.0 22.0
Total Split (s) 0.0 60.0 60.0 30.0 90.0 0.0 0.0 0.0 0.0 300 30.0 300
Total Split (%) 0.0% 50.0% 50.0% 25.0% 75.0% 0.0% 0.0% 0.0% 0.0% 25.0% 25.0% 25.0%
Yellow Time (s) 4.0 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 2.0
Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode Min Min  None Min None None None
Act Effct Green (s) 37.2 37.2 13.0 55.8 10.1 10.1 10.1
Actuated g/C Ratio 053 053 0.19 0.80 014 014 014
v/c Ratio 0.60 051 0.42 0.20 0.22 0.21 0.47
Control Delay 13.9 3.2 29.9 2.7 345 344 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.9 3.2 29.9 2.7 345 344 10.6
LOS B A C A C C B
Approach Delay 10.3 11.6 19.3
Approach LOS B B B

Queue Length 50th (m) 52.3 15 15.7 8.5 6.2 6.1 0.0
Queue Length 95th (m) 91.8 16.8 36.0 16.4 20.8 20.7 18.0
Internal Link Dist (m) 531.6 310.0 470.7 506.7

Turn Bay Length (m) 70.0 70.0 90.0 90.0
Base Capacity (vph) 2284 1219 1127 3067 513 513 608
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 050 0.47 024 0.18 010 010 0.29

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 69.8

Natural Cycle: 60

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.60

Intersection Signal Delay: 11.6
Intersection Capacity Utilization 53.0%
Analysis Period (min) 15

Splits and Phases:

14: Glendale & HWY 102 SB Off

Intersection LOS: B
ICU Level of Service A
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Appendix E - Intersection Level of Performance Analysis Page E-77

15: Duke & HWY 102 NB On 2016 AM Peak with Hwy 107 (Fig C5-A Vol.)
N

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

Lane Configurations % 4 +1s % 4 ul

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3579 0 0 3511 0 1700 1700 1601 0 0 0

FIt Permitted 0.391 0.950 0.950

Satd. Flow (perm) 736 3579 0 0 3511 0 1700 1700 1601 0 0 0

Satd. Flow (RTOR) 29 432

Volume (vph) 165 980 0 0 490 70 275 0 1080 0 0 0

Lane Group Flow (vph) 179 1065 0 0 609 0 150 149 1174 0 0 0

Turn Type Perm Perm Free

Protected Phases 4 8 2

Permitted Phases 4 2 Free

Detector Phases 4 4 8 2 2

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0

Total Split (s) 65.0 65.0 0.0 0.0 65.0 0.0 350 350 0.0 0.0 0.0 0.0

Total Split (%) 65.0% 65.0% 0.0% 0.0% 65.0% 0.0% 350% 350% 0.0% 0.0% 0.0% 0.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min None None

Act Effct Green (s) 34.4 34.4 34.4 12.8 12.8 53.3

Actuated g/C Ratio 0.65 0.65 0.65 023 0.23 1.00

v/c Ratio 0.38 0.46 0.27 038 038 0.73

Control Delay 8.8 6.5 5.0 175 175 3.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.8 6.5 5.0 175 175 3.0

LOS A A A B B A

Approach Delay 6.8 5.0 6.0

Approach LOS A A A

Queue Length 50th (m) 6.4 21.6 9.8 8.5 8.5 0.0

Queue Length 95th (m) 21.6 44.2 215 28.2 28.1 0.0

Internal Link Dist (m) 310.0 375.7 468.1 548.7

Turn Bay Length (m) 75.0 150.0 90.0

Base Capacity (vph) 589 2864 2815 745 745 1601

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.30 0.37 0.22 020 020 0.73

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 53.3

Natural Cycle: 45

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 6.1
Intersection Capacity Utilization 66.6%
Analysis Period (min) 15

Splits and Phases:  15: Duke & HWY 102 NB On

Intersection LOS: A
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis Page E-78
16: Duke & Damascus 2016 AM Peak with Hwy 107 (Fig C5-A Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1» % 4 ul 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 0 1700 1700 1601 0 1883 1601
FIt Permitted 0.452 0.080 0.950 0.950
Satd. Flow (perm) 851 3579 1601 151 3579 0 1700 1700 1601 0 1883 1601
Satd. Flow (RTOR) 194 130 306
Volume (vph) 10 1835 375 105 495 0 210 0 120 0 0 10
Lane Group Flow (vph) 11 1995 408 114 538 0 114 114 130 0 0 11
Turn Type Perm Perm pm+pt custom Perm Perm Perm
Protected Phases 6 5 2 3 3 4
Permitted Phases 6 6 2 3 3 4 4
Detector Phases 6 6 6 5 2 3 3 3 4 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 8.0 22.0 22.0 22.0 22.0 10.0 10.0 10.0
Total Split (s) 50.0 50.0 50.0 14.0 64.0 0.0 300 30.0 300 16.0 16.0 16.0
Total Split (%) 455% 455% 455% 12.7% 58.2% 0.0% 27.3% 27.3% 27.3% 145% 145% 14.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode Min Min Min  None Min None None None None None None
Act Effct Green (s) 50.3 50.3 50.3 61.1 61.1 13.0 13.0 13.0 7.5
Actuated g/C Ratio 060 060 060 0.71 0.73 0.15 015 0.15 0.08
v/c Ratio 0.02 093 0.39 0.41 0.21 0.44 044 0.36 0.03
Control Delay 11.7 28.3 7.5 12.3 49 374 374 9.3 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.7 28.3 7.5 12.3 4.9 374 374 9.3 0.1
LOS B C A B A D D A A
Approach Delay 24.7 6.2 27.2
Approach LOS Cc A C
Queue Length 50th (m) 0.7 144.0 15.0 3.8 10.3 16.8 16.8 0.0 0.0
Queue Length 95th (m) 4.2 #287.7 49.5 211 31.4 36.6 36.6 14.6 0.0
Internal Link Dist (m) 375.7 127.2 372.1 339.5
Turn Bay Length (m) 50.0 60.0 50.0 30.0 30.0
Base Capacity (vph) 508 2140 1035 295 2605 457 457 525 465
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.93 0.39 0.39 0.21 025 025 0.25 0.02
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 84.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  16: Duke & Damascus
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Appendix E - Intersection Level of Performance Analysis

17: Duke & Mann

Page E-79
2016 AM Peak with Hwy 107 (Fig C5-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 +1s L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 55 1850 515 5 10 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 60 2011 560 5 11 54
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 308
pX, platoon unblocked
vC, conflicting volume 565 1688 283
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 565 1688 283
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 94 86 92
cM capacity (veh/h) 1003 80 714
Direction, Lane # EB1 EB2 EB3 WB1 WB2 SB1
Volume Total 60 1005 1005 373 192 65
Volume Left 60 0 0 0 0 11
Volume Right 0 0 0 0 5 54
cSH 1003 1700 1700 1700 1700 307
Volume to Capacity 0.06 0.59 0.59 0.22 0.11 0.21
Queue Length 95th (m) 1.4 0.0 0.0 0.0 0.0 6.0
Control Delay (s) 8.8 0.0 0.0 0.0 0.0 19.9
Lane LOS A C
Approach Delay (s) 0.3 0.0 19.9
Approach LOS C
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-80

18: Duke & Rocky Lake 2016 AM Peak with Hwy 107 (Fig C5-A Vol.)
N R Y

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

Lane Configurations % 4 ul % +1» % Ts % Ts

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3579 1601 1789 3568 0 1789 1742 0 1789 1703 0

FIt Permitted 0.432 0.154 0.483 0.687

Satd. Flow (perm) 814 3579 1601 290 3568 0 910 1742 0 1294 1703 0

Satd. Flow (RTOR) 58 1 7 87

Volume (vph) 175 1440 245 10 240 5 145 50 50 20 75 135

Lane Group Flow (vph) 190 1565 266 11 266 0 158 108 0 22 229 0

Turn Type pm-+pt Perm Perm pm-+pt Perm

Protected Phases 5 2 6 3 8 4

Permitted Phases 2 2 6 8 4

Detector Phases 5 2 2 6 6 3 8 4 4

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 8.0 22.0 22.0 22.0 22.0 8.0 22.0 22.0 22.0

Total Split (s) 26.0 56.0 56.0 30.0 30.0 0.0 14.0 64.0 0.0 50.0 50.0 0.0

Total Split (%) 21.7% 46.7% 46.7% 25.0% 25.0% 0.0% 11.7% 53.3% 0.0% 41.7% 41.7% 0.0%

Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0

All-Red Time (s) 1.0 2.0 2.0 2.0 2.0 1.0 2.0 2.0 2.0

Lead/Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Min Min Min Min None None None None

Act Effct Green (s) 50.9 50.9 50.9 36.9 36.9 28.0 28.0 14.7 14.7

Actuated g/C Ratio 0.59 0.59 0.59 0.42 0.42 0.32 0.32 0.17 0.17

v/c Ratio 0.32 0.75 028 0.09 0.18 0.41 0.19 0.10 0.63

Control Delay 111 17.2 8.7 21.9 17.8 25.1 20.5 31.2 28.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 111 17.2 8.7 21.9 17.8 25.1 20.5 31.2 28.9

LOS B B A C B C C C C

Approach Delay 155 17.9 23.2 29.1

Approach LOS B B C C

Queue Length 50th (m) 13.9 95.8 15.7 11 14.2 19.8 12.2 3.2 22.3

Queue Length 95th (m) 28.8 149.6 34.4 5.6 27.3 34.1 235 9.4 44.7

Internal Link Dist (m) 284.0 177.9 410.9 153.3

Turn Bay Length (m) 75.0 18.0 75.0 60.0 60.0

Base Capacity (vph) 635 2117 971 123 1515 392 885 505 718

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 030 074 0.27 0.09 0.18 040 0.12 0.04 0.32

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 87

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 17.7 Intersection LOS: B

Intersection Capacity Utilization 76.7% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:  18: Duke & Rocky Lake
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Appendix E - Intersection Level of Performance Analysis

19: Akerley & Burnside Drive

Page E-81
2016 AM Peak with Hwy 107 (Fig C6-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M i“r N M L T i“r N M i“r
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.129 0.370 0.950 0.642

Satd. Flow (perm) 243 3579 1601 697 3579 1601 3471 3579 1601 1209 3579 1601
Satd. Flow (RTOR) 125 22 130 302
Volume (vph) 70 385 115 340 775 25 315 160 120 135 955 420
Lane Group Flow (vph) 76 418 125 370 842 27 342 174 130 147 1038 457
Turn Type pm-+pt Perm pm+pt Perm Prot Perm Perm Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phases 7 4 4 3 8 8 5 2 2 6 6 6
Minimum Initial (s) 4.0 25.0 25.0 7.0 25.0 25.0 12.0 25.0 25.0 25.0 25.0 25.0
Minimum Split (s) 8.0 31.6 31.6 11.0 31.6 31.6 19.1 316 316 316 316 31.6
Total Split (s) 20.0 35.0 35.0 20.0 35.0 35.0 25.0 65.0 65.0 40.0 40.0 40.0
Total Split (%) 16.7% 29.2% 29.2% 16.7% 29.2% 29.2% 20.8% 54.2% 54.2% 33.3% 33.3% 33.3%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lag
Lead-Lag Optimize?

Recall Mode None Min Min  None Min Min Min Min Min Min Min Min
Act Effct Green (s) 355 27.0 27.0 47.0 36.6 36.6 18.0 58.0 58.0 36.0 36.0 36.0
Actuated g/C Ratio 0.31 0.24 0.24 0.42 0.32 0.32 0.16 0.51 0.51 0.32 0.32 0.32
v/c Ratio 0.40 0.49 0.26 0.83 0.73 0.05 0.62 0.09 0.15 0.38 0.91 0.64
Control Delay 28.3 39.7 7.8 43.4 39.6 14.4 49.6 14.2 2.8 34.1 50.0 155
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.3 39.7 7.8 434 39.6 14.4 49.6 14.2 2.8 34.1 50.0 155
LOS C D A D D B D B A C D B
Approach Delay 31.9 40.2 30.6 38.9
Approach LOS Cc D C D

Queue Length 50th (m) 10.1 42.2 0.0 59.4 89.0 0.8 36.7 10.0 0.0 25.2 1158 27.3
Queue Length 95th (m) 20.2 59.2 14.6 #107.9 #122.8 7.8 51.3 15.6 8.8 44.8 #160.5 64.6
Internal Link Dist (m) 387.5 407.9 804.6 419.0

Turn Bay Length (m) 100.0 60.0 100.0 60.0 100.0 170.0 75.0 75.0
Base Capacity (vph) 287 949 516 445 1160 534 628 1882 904 385 1141 716
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.44 0.24 0.83 0.73 0.05 0.54 0.09 0.14 0.38 0.91 0.64

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 113
Natural Cycle: 95

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 37.0

Intersection Capacity Utilization 94.7%

Analysis Period (min) 15

Intersection LOS: D
ICU Level of Service F

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

Splits and Phases:

19: Akerley & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-82
20: Wright & Burnside Drive 2016 AM Peak with Hwy 107 (Fig C6-A Vol.)
N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 44 ul % 4 ul % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3425 0 1789 3579 1601 1789 3579 1601 1789 3579 1601
FIt Permitted 0.370 0.475 0.126 0.375
Satd. Flow (perm) 697 3425 0 895 3579 1601 237 3579 1601 706 3579 1601
Satd. Flow (RTOR) 50 92 353 286
Volume (vph) 50 185 75 130 340 85 90 460 325 190 880 340
Lane Group Flow (vph) 54 283 0 141 370 92 98 500 353 207 957 370
Turn Type pm-+pt pm-+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phases 7 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 22.0 9.5 22.0 22.0 9.5 22.0 22.0 9.5 22.0 22.0
Total Split (s) 20.0 26.0 0.0 20.0 26.0 26.0 20.0 440 440 20.0 440 440
Total Split (%) 18.2% 23.6% 0.0% 18.2% 23.6% 23.6% 18.2% 40.0% 40.0% 18.2% 40.0% 40.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 15 2.0 15 2.0 2.0 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min Min  None Min Min
Act Effct Green (s) 20.0 14.2 25.1 19.0 19.0 348 28.2 28.2 37.9 29.7 29.7
Actuated g/C Ratio 025 0.19 0.32 025 025 045 0.37 0.37 0.49 0.39 0.39
v/c Ratio 0.18 041 033 041 0.19 0.31 0.37 0.43 0.41 0.68 0.46
Control Delay 22.3 29.3 23.1 30.1 8.6 13.0 20.9 4.4 12.9 24.1 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 29.3 23.1 30.1 8.6 13.0 20.9 4.4 12.9 24.1 7.4
LOS Cc C Cc C A B C A B C A
Approach Delay 28.1 25.2 14.0 185
Approach LOS C C B B
Queue Length 50th (m) 5.6 17.4 15.3 275 0.0 6.7 29.7 0.0 15.0 64.1 8.3
Queue Length 95th (m) 15.1 345 33.0 480 12.3 165 52.6 17.9 32.0 105.3 32.6
Internal Link Dist (m) 243.0 323.1 923.3 804.6
Turn Bay Length (m) 90.0 80.0 50.0 80.0 50.0 90.0 50.0
Base Capacity (vph) 432 1031 488 1121 564 430 1709 949 571 1737 924
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.27 0.29 0.33 0.16 0.23 0.29 0.37 0.36 0.55 0.40

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 75.6

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 19.4 Intersection LOS: B
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  20: Wright & Burnside Drive

\" al T as ( a3 54

20z [ 4z | 20z | Bz |
.‘_

‘\ a5 l ak ) a7 Juls]

20z [ 44z | 20z | 2Bz |

Atlantic Road & Traffic Management
GENIVAR Inc.

Synchro 6 Report
January 2011



Appendix E - Intersection Level of Performance Analysis
21: Ronald Smith & Burnside Drive

Page E-83
2016 AM Peak with Hwy 107 (Fig C6-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 4 i“r N 4t o 1 T, & i“r N M i“r
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1601 1628 3366 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.950 0.950 0.982 0.667 0.667
Satd. Flow (perm) 1789 1883 1601 1628 3366 1601 2437 3579 1601 1256 3579 1601
Satd. Flow (RTOR) 375 125 290 223
Volume (vph) 75 140 345 170 125 115 825 685 725 355 525 205
Lane Group Flow (vph) 82 152 375 103 218 125 897 745 788 386 571 223
Turn Type custom Free custom Perm pm+pt custom pm+pt Perm
Protected Phases 3 3 7 7 5 2 1 6
Permitted Phases 3 Free 7 7 2 27 6 6
Detector Phases 3 3 7 7 7 5 2 27 1 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 35.0 406 7.0 7.0 7.0
Minimum Split (s) 13.9 13.9 13.7 13.7 13.7 41.0 47.0 13.5 13.4 13.4
Total Split (s) 31.9 31.9 0.0 18.7 18.7 18.7 410 470 65.7 30.4 36.4 36.4
Total Split (%) 24.9% 249% 0.0% 14.6% 14.6% 14.6% 32.0% 36.7% 51.3% 23.8% 28.4% 28.4%
Yellow Time (s) 4.1 4.1 4.1 4.1 4.1 4.0 45 4.0 45 45
All-Red Time (s) 2.8 2.8 2.6 2.6 2.6 2.0 1.9 2.0 1.9 1.9
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Max Max None None None
Act Effct Green (s) 17.4 17.4 1159 14.8 14.8 14.8 43.2 43.2 61.9 30.6 30.6 30.6
Actuated g/C Ratio 0.15 0.15 1.00 013 013 013 0.37 0.37 053 026 0.26 0.26
v/c Ratio 0.31 054 023 050 051 0.40 0.72 056 080 0.87 0.60 0.38
Control Delay 47.1 53.1 0.3 58.0 531 125 3538 317 21.5 62.8 40.9 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.1 53.1 0.3 58.0 53.1 125 358 317 215 62.8 409 6.5
LOS D D A E D B D C C E D A
Approach Delay 19.8 42.8 29.9 41.6
Approach LOS B D C D
Queue Length 50th (m) 17.1 32.8 0.0 247 26.2 0.0 90.4 71.7 96.6 824 59.8 0.0
Queue Length 95th (m) 31.6 53.4 0.0 464 413 176 121.8 97.8 173.2 #1427 831 18.6
Internal Link Dist (m) 123.2 343.7 718.3 923.3
Turn Bay Length (m) 40.0 100.0 60.0 113.0 150.0 150.0
Base Capacity (vph) 396 416 1601 207 428 313 1239 1333 990 466 987 603
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.37 0.23 050 051 040 0.72 056 080 0.83 058 0.37
Intersection Summary
Cycle Length: 128
Actuated Cycle Length: 115.9
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 32.8 Intersection LOS: C
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 21: Ronald Smith & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

22: HWY 111 WB Ramps & Burnside Drive

Page E-84
2016 AM Peak with Hwy 107 (Fig C6-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 44 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 0 0 0 1816 1601 0 3575 0 0 3579 1601
FIt Permitted 0.964 0.920

Satd. Flow (perm) 0 0 0 0 1816 1601 0 3292 0 0 3579 1601
Satd. Flow (RTOR) 289 325
Volume (vph) 0 0 0 175 60 1025 30 1210 0 0 685 355
Lane Group Flow (vph) 0 0 0 0 255 1114 0 1348 0 0 745 386
Turn Type Perm Free pm+pt Free
Protected Phases 8 5 2 6
Permitted Phases 8 Free 2 Free
Detector Phases 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 8.0 22.0 22.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 14.0 95.0 0.0 0.0 81.0 0.0
Total Split (%) 0.0% 0.0% 0.0% 208% 20.8% 0.0% 11.7% 79.2% 0.0% 0.0% 67.5% 0.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0
Lead/Lag Lead Lag
Lead-Lag Optimize?

Recall Mode None None None Max Max

Act Effct Green (s) 20.3 120.0 91.7 91.7 120.0
Actuated g/C Ratio 0.17 1.00 0.76 0.76 1.00
v/c Ratio 0.83 0.70 0.54 0.27 0.24
Control Delay 70.5 25 6.7 4.6 0.4
Queue Delay 15.1 0.0 14.1 0.0 0.0
Total Delay 85.6 25 20.8 4.6 0.4
LOS F A C A A
Approach Delay 18.0 20.8 3.2
Approach LOS B Cc A

Queue Length 50th (m) 58.2 0.0 58.4 24.0 0.0
Queue Length 95th (m) #98.0 0.0 71.6 30.3 0.0
Internal Link Dist (m) 190.3 191.1 59.7 718.3

Turn Bay Length (m)

Base Capacity (vph) 316 1601 2515 2735 1601
Starvation Cap Reductn 0 0 1172 0 0
Spillback Cap Reductn 50 0 0 509 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.96 0.70 1.00 0.33 0.24

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 14.6
Intersection Capacity Utilization 74.5%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

22: HWY 111 WB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-85

23: HWY 111 EB Ramps & Burnside Drive 2016 AM Peak with Hwy 107 (Fig C6-A Vol.)
N R Y

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

Lane Configurations % N +1s % 4

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1700 1685 0 0 0 0 0 3428 0 1700 1766 0

FIt Permitted 0.950 0.958 0.950 0.987

Satd. Flow (perm) 1700 1685 0 0 0 0 0 3428 0 1700 1766 0

Satd. Flow (RTOR) 7 41

Volume (vph) 945 0 55 0 0 0 0 295 115 535 325 0

Lane Group Flow (vph) 572 515 0 0 0 0 0 446 0 455 480 0

Turn Type custom custom

Protected Phases 4 4 2 1 1

Permitted Phases 4 1

Detector Phases 4 4 2 1 1

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0

Total Split (s) 53.0 53.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 420 420 0.0

Total Split (%) 442% 442% 0.0% 0.0% 0.0% 0.0% 0.0% 20.8% 0.0% 350% 350% 0.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None None None None None

Act Effct Green (s) 40.3 40.3 18.3 32.6 32.6

Actuated g/C Ratio 0.39 0.39 0.18 0.31 0.31

v/c Ratio 0.87 0.78 0.70 0.86 0.87

Control Delay 45.4 38.1 45.5 52.2 53.1

Queue Delay 5.6 2.4 0.0 102.3 116.4

Total Delay 51.0 405 455 1546 169.5

LOS D D D F F

Approach Delay 46.0 45.5 162.2

Approach LOS D D F

Queue Length 50th (m) 1246 1055 47.7 1049 1113

Queue Length 95th (m) #186.1 149.8 65.5 #161.3 #169.8

Internal Link Dist (m) 211.6 206.6 113.8 59.7

Turn Bay Length (m)

Base Capacity (vph) 753 750 735 605 628

Starvation Cap Reductn 0 0 0 231 244

Spillback Cap Reductn 129 128 3 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.92 0.83 0.61 1.22 1.25

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 104
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 90.0 Intersection LOS: F
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 23: HWY 111 EB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

1: Glendale & Beaver Bank Road

Page E-86
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

" S
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 ul N 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 3579 1601 3471 1883
FIt Permitted 0.950 0.950
Satd. Flow (perm) 1789 1601 3579 1601 3471 1883
Satd. Flow (RTOR) 46 118
Volume (vph) 225 620 995 165 355 450
Lane Group Flow (vph) 245 674 1082 179 386 489
Turn Type custom Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 81 2
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 22.0 22.0 22.0 12.0 22.0
Total Split (s) 30.0 50.0 50.0 50.0 20.0 70.0
Total Split (%) 30.0% 50.0% 50.0% 50.0% 20.0% 70.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min  None Min
Act Effct Green (s) 25.2 44.4 355 355 15.2 54.8
Actuated g/C Ratio 0.29 050 040 040 0.17 0.62
v/c Ratio 048 081 075 025 064 042
Control Delay 318 28.3 26.1 74 411 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 28.3 26.1 74 411 9.6
LOS Cc C C A D A
Approach Delay 29.3 23.4 23.5
Approach LOS Cc C Cc
Queue Length 50th (m) 35.3 87.9 82.6 6.4 325 391
Queue Length 95th (m) 64.5 #180.5 104.5 18.3 52.1 56.9
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 60.0
Base Capacity (vph) 528 848 1680 814 633 1256
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.79 0.64 0.22 0.61 0.39

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 88.1
Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81
Intersection Signal Delay: 25.2

Intersection Capacity Utilization 72.6%

Analysis Period (min) 15

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

Splits and Phases:  1: Glendale & Beaver Bank Road

Intersection LOS: C
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis
2: Glendale & Old Beaverbank

Page E-87
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 460 40 130 795 80 145
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 500 43 141 864 87 158
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 543 1668 272
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 543 1668 272
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 86 0 78
cM capacity (veh/h) 1022 75 726
Direction, Lane # EB1 EB2 WB1 WB2 NB1l
Volume Total 333 210 141 864 245
Volume Left 0 0 141 0 87
Volume Right 0 43 0 0 158
cSH 1700 1700 1022 1700 178
Volume to Capacity 0.20 0.12 0.14 0.51 1.38
Queue Length 95th (m) 0.0 0.0 3.6 0.0 1111
Control Delay (s) 0.0 0.0 9.1 0.0 250.0
Lane LOS A F
Approach Delay (s) 0.0 1.3 250.0
Approach LOS F
Intersection Summary
Average Delay 34.8
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
3: Glendale & Smokey Drive

Page E-88
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 190 415 835 180 60 90
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 207 451 908 196 65 98
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 263
pX, platoon unblocked
vC, conflicting volume 1103 1870 1005
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1103 1870 1005
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 67 0 67
cM capacity (veh/h) 633 54 293
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 207 451 1103 163
Volume Left 207 0 0 65
Volume Right 0 0 196 98
cSH 633 1700 1700 105
Volume to Capacity 0.33 0.27 0.65 1.55
Queue Length 95th (m) 10.8 0.0 0.0 93.1
Control Delay (s) 134 0.0 0.0 3623
Lane LOS B F
Approach Delay (s) 4.2 0.0 3623
Approach LOS F
Intersection Summary
Average Delay 32.1
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

4: Glendale & Rankin Drive

Page E-89
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 515 1035 60 35 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 560 1125 65 38 33
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked 0.41 0.41 0.41
vC, conflicting volume 1190 1761 1158
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1466 2864 1386
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 88 0 54
cM capacity (veh/h) 188 7 72
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 22 560 1190 71
Volume Left 22 0 0 38
Volume Right 0 0 65 33
cSH 188 1700 1700 11
Volume to Capacity 0.12 0.33 0.70 6.17
Queue Length 95th (m) 2.9 0.0 0.0 Err
Control Delay (s) 26.6 0.0 0.0 Err
Lane LOS D F
Approach Delay (s) 1.0 0.0 Err
Approach LOS F
Intersection Summary
Average Delay 383.8
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

5: Glendale & Riverside

Page E-90

2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts N N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1857 0 1789 1868 0 0 1737 0 0 1783 0
FIt Permitted 0.067 0.365 0.818 0.886

Satd. Flow (perm) 126 1857 0 687 1868 0 0 1453 0 0 1599 0
Satd. Flow (RTOR) 11 5 38 23

Volume (vph) 30 470 50 160 935 50 135 35 125 20 35 25
Lane Group Flow (vph) 33 565 0 174 1070 0 0 321 0 0 87 0
Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9

Total Split (s) 65.9 65.9 0.0 65.9 65.9 0.0 309 30.9 0.0 309 30.9 0.0
Total Split (%) 68.1% 68.1% 0.0% 68.1% 68.1% 0.0% 31.9% 31.9% 0.0% 31.9% 31.9% 0.0%
Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 52.4 52.4 52.4 52.4 21.6 21.6
Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.26 0.26

v/c Ratio 0.41 0.48 0.40 0.90 0.79 0.20

Control Delay 27.3 9.8 115 25.8 415 21.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.3 9.8 115 25.8 415 21.6

LOS C A B C D C
Approach Delay 10.7 23.8 41.5 21.6
Approach LOS B C D C

Queue Length 50th (m) 2.7 47.9 141 150.7 48.4 9.0

Queue Length 95th (m) #15.1 71.0 28.0 #258.8 #86.8 20.7

Internal Link Dist (m) 196.6 424.2 60.0 75.4

Turn Bay Length (m) 30.0 40.0

Base Capacity (vph) 86 1260 465 1266 483 519
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.45 0.37 0.85 0.66 0.17

Intersection Summary

Cycle Length: 96.8

Actuated Cycle Length: 82.6

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 22.8
Intersection Capacity Utilization 91.7%
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 5: Glendale & Riverside

Intersection LOS: C
ICU Level of Service F
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Appendix E - Intersection Level of Performance Analysis
6: Glendale & Metropolitan

Page E-91
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

A N Y
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
FIt Permitted 0.080 0.950
Satd. Flow (perm) 151 1883 1883 1601 1789 1601
Satd. Flow (RTOR) 163 140
Volume (vph) 235 380 835 320 225 235
Lane Group Flow (vph) 255 413 908 348 245 255
Turn Type pm-+pt Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phases 5 2 6 6 4 4
Minimum Initial (s) 7.0 20.0 20.0 20.0 7.0 7.0
Minimum Split (s) 11.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 29.0 79.0 50.0 50.0 31.0 31.0
Total Split (%) 26.4% 71.8% 455% 455% 28.2% 28.2%
Yellow Time (s) 4.0 4.1 4.1 4.1 4.1 4.1
All-Red Time (s) 0.0 1.9 1.9 1.9 1.9 1.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min  None None
Act Effct Green (s) 68.2 68.2 46.6  46.6 19.8 19.8
Actuated g/C Ratio 0.71 0.71 048 048 021 0.21
v/c Ratio 0.63 031 0.99 0.40 0.67 0.58
Control Delay 26.1 6.5 56.6 11.3 45.2 215
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.1 6.5 56.6 11.3 45.2 215
LOS C A E B D C
Approach Delay 14.0 44.0 33.1
Approach LOS B D C
Queue Length 50th (m) 26.8 249 ~169.3 19.7 42.2 18.4
Queue Length 95th (m) 56.5 46.9 #304.2 50.8 715 45.2
Internal Link Dist (m) 4242 129.6 283.2
Turn Bay Length (m) 80.0 50.0 16.0
Base Capacity (vph) 497 1373 913 860 470 524
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.30 0.99 0.40 0.52 0.49

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 96.1

Natural Cycle: 90

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 33.5
Intersection Capacity Utilization 79.4%

Analysis Period (min)

15

~ 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.

Splits and Phases:

6: Glendale & Metropolitan

Intersection LOS: C
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis
7: Glendale & Raymond

Page E-92
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 545 60 15 1135 20 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 592 65 16 1234 22 16
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.92 0.31 0.92
vC, conflicting volume 658 1891 625
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 628 3519 592
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 98 0 96
cM capacity (veh/h) 877 2 465
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 658 16 1234 38
Volume Left 0 16 0 22
Volume Right 65 0 0 16
cSH 1700 877 1700 4
Volume to Capacity 0.39 0.02 0.73 10.62
Queue Length 95th (m) 0.0 0.4 0.0 Err
Control Delay (s) 0.0 9.2 0.0 Err
Lane LOS A F
Approach Delay (s) 0.0 0.1 Err
Approach LOS F
Intersection Summary
Average Delay 195.6
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-93
8: Glendale & McDougall 2016 PM Peak with Hwy 107 (Fig C5-B Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1868 0 1789 1883 1601 0 1737 0 0 1810 1601
FIt Permitted 0.050 0.415 0.824 0.683
Satd. Flow (perm) 94 1868 0 782 1883 1601 0 1465 0 0 1286 1601
Satd. Flow (RTOR) 6 35 26 43
Volume (vph) 60 575 30 70 1225 95 45 10 40 65 15 40
Lane Group Flow (vph) 65 658 0 76 1332 103 0 103 0 0 87 43
Turn Type pm-+pt Perm Perm Perm Perm Perm
Protected Phases 1 6 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phases 1 6 2 2 2 4 4 8 8 8
Minimum Initial (s) 4.0 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 80 321 32.1 32.1 32.1 221 221 22.1 22.1 22.1
Total Split (s) 14.0 94.0 0.0 80.0 80.0 800 26.0 26.0 0.0 26.0 26.0 26.0
Total Split (%) 11.7% 78.3% 0.0% 66.7% 66.7% 66.7% 21.7% 21.7% 0.0% 21.7% 21.7% 21.7%
Yellow Time (s) 3.0 45 45 45 45 45 45 45 45 45
All-Red Time (s) 1.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min Min  None None None None None
Act Effct Green (s) 89.9 89.8 80.9 80.9 80.9 15.0 15.0 15.0
Actuated g/C Ratio 0.78 0.80 0.72 0.72 0.72 0.13 0.13 0.13
v/c Ratio 0.38 0.44 0.14  0.99 0.09 0.47 0.51 0.17
Control Delay 134 5.1 74 397 4.6 39.8 54.4 13.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 134 5.1 74 397 4.6 39.8 54.4 13.8
LOS B A A D A D D B
Approach Delay 5.9 35.7 39.8 41.0
Approach LOS A D D D
Queue Length 50th (m) 24 355 48 ~273.4 4.0 15.2 17.4 0.0
Queue Length 95th (m) 12.0 68.5 13.1 #430.8 11.8 32.4 33.9 9.9
Internal Link Dist (m) 286.1 312.9 72.4 143.9
Turn Bay Length (m) 35.0 35.0 35.0 20.0
Base Capacity (vph) 216 1496 561 1351 1158 291 237 330
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 030 044 0.14 0.99 0.09 0.35 0.37 0.13

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 112.8

Natural Cycle: 110

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.99

Intersection Signal Delay: 27.4
Intersection Capacity Utilization 86.1%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service E

~ 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.

Splits and Phases:  8: Glendale & McDougall
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Appendix E - Intersection Level of Performance Analysis

9: Glendale & Pinehill

Page E-94

2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 625 55 65 1365 25 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 679 60 71 1484 27 54
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.89 0.89 0.89
vC, conflicting volume 739 2334 709
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 708 2494 674
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 91 0 87
cM capacity (veh/h) 796 26 406
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 739 71 1484 82
Volume Left 0 71 0 27
Volume Right 60 0 0 54
cSH 1700 796 1700 69
Volume to Capacity 0.43 0.09 0.87 1.18
Queue Length 95th (m) 0.0 2.2 0.0 48.2
Control Delay (s) 0.0 10.0 0.0 2675
Lane LOS A F
Approach Delay (s) 0.0 0.5 267.5
Approach LOS F
Intersection Summary
Average Delay 9.5
Intersection Capacity Utilization 83.0% ICU Level of Service
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
10: Glendale & Chandler

Page E-95
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 35 565 1240 20 10 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 38 614 1348 22 11 27
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1370 2049 1359
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1370 2049 1359
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 92 81 85
cM capacity (veh/h) 501 57 182
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 38 614 1370 38
Volume Left 38 0 0 11
Volume Right 0 0 22 27
cSH 501 1700 1700 112
Volume to Capacity 0.08 0.36 0.81 0.34
Queue Length 95th (m) 1.9 0.0 0.0 10.3
Control Delay (s) 12.8 0.0 0.0 53.2
Lane LOS B F
Approach Delay (s) 0.7 0.0 53.2
Approach LOS F
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-96

11: Glendale & Magee 2016 PM Peak with Hwy 107 (Fig C5-B Vol.)
.‘_
A AL N A T T4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts N N
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 40 515 20 75 1230 65 10 5 20 5 0 20
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0092
Hourly flow rate (vph) 43 560 22 82 1337 71 11 5 22 5 0 22

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1408 582 2179 2228 571 2207 2204 1372
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1408 582 2179 2228 571 2207 2204 1372
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 91 92 57 85 96 77 100 88
cM capacity (veh/h) 485 993 25 36 521 24 37 179
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 43 582 82 1408 38 27

Volume Left 43 0 82 0 11 5

Volume Right 0 22 0 71 22 22

cSH 485 1700 993 1700 61 77

Volume to Capacity 0.09 0.34 0.08 0.83 0.62 0.35

Queue Length 95th (m) 2.2 0.0 2.0 0.0 19.7 10.2

Control Delay (s) 13.2 0.0 9.0 0.0 131.9 75.1

Lane LOS B A F F

Approach Delay (s) 0.9 0.5 131.9 75.1

Approach LOS F F

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-97
12: Glendale & Cobequid 2016 PM Peak with Hwy 107 (Fig C5-B Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 4 ul % +1s % iy
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3532 0 1789 3579 1601 1789 3428 0 1628 3171 0
FIt Permitted 0.095 0.376 0.950 0.950 0.979
Satd. Flow (perm) 179 3532 0 708 3579 1601 1789 3428 0 1628 3171 0
Satd. Flow (RTOR) 9 297 42 74
Volume (vph) 120 405 40 240 970 370 180 335 130 335 80 135
Lane Group Flow (vph) 130 483 0 261 1054 402 196 505 0 194 404 0
Turn Type pm+pt pm+pt Perm Split Split
Protected Phases 7 4 3 8 2 2 1 1
Permitted Phases 4 8 8
Detector Phases 7 4 3 8 8 2 2 1 1
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.4 12.9 11.4 12.9 12.9 13.0 13.0 13.0 13.0
Total Split (s) 18.0 46.0 0.0 18.0 46.0 46.0 28.0 28.0 0.0 28.0 28.0 0.0
Total Split (%) 15.0% 38.3% 0.0% 15.0% 38.3% 38.3% 23.3% 233% 0.0% 23.3% 23.3% 0.0%
Yellow Time (s) 34 45 34 45 45 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.4 1.0 1.4 1.4 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Min Min Min Min Min Min Min Min Min
Act Effct Green (s) 46.8 35.6 49.2 36.8 36.8 20.3 20.3 18.7 18.7
Actuated g/C Ratio 045 034 0.47 035 035 020 0.20 0.18 0.18
v/c Ratio 0.51 0.40 056 083 053 056 0.72 0.66 0.64
Control Delay 25.6 27.5 214 385 10.7 47.2 43.7 53.5 38.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.6 275 21.4 38.5 10.7 47.2 43.7 53.5 38.3
LOS C C C D B D D D D
Approach Delay 27.1 29.4 447 43.2
Approach LOS C C D D
Queue Length 50th (m) 14.9 41.6 325 110.2 15.8 394 50.8 44.7 37.8
Queue Length 95th (m) 32.3 58.4 52.5 146.7 46.0 65.8 72.5 72.7 56.0
Internal Link Dist (m) 120.2 572.1 253.3 119.9
Turn Bay Length (m) 50.0 40.0 60.0 40.0 35.0
Base Capacity (vph) 301 1373 486 1401 807 409 817 367 772
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.35 054 075 050 048 0.62 0.53 0.52
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 103.7
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 34.2 Intersection LOS: C
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases: 12: Glendale & Cobequid
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Appendix E - Intersection Level of Performance Analysis Page E-98

13: Glendale & Temple Terrace 2016 PM Peak with Hwy 107 (Fig C5-B Vol.)
N

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

Lane Configurations % +1s % +1» % Ts N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3568 0 1789 3579 0 1789 1601 0 0 1692 0

FIt Permitted 0.071 0.223 0.729 0.910

Satd. Flow (perm) 134 3568 0 420 3579 0 1373 1601 0 0 1568 0

Satd. Flow (RTOR) 4 126 24

Volume (vph) 5 935 20 30 1605 0 65 0 70 15 0 25

Lane Group Flow (vph) 5 1038 0 33 1745 0 71 76 0 0 43 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 30.0 300 0.0 30.0 300 0.0

Total Split (%) 66.7% 66.7% 0.0% 66.7% 66.7% 0.0% 33.3% 33.3% 0.0% 33.3% 33.3% 0.0%

Yellow Time (s) 4.0 4.0 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 2.0 2.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 59.9 59.9 59.9 59.9 12.1 12.1 12.1

Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.15 0.15 0.15

v/c Ratio 0.05 0.38 0.10 0.64 034 0.22 0.17

Control Delay 4.6 4.1 4.4 6.4 29.0 31 16.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.6 4.1 4.4 6.4 29.0 3.1 16.6

LOS A A A A C A B

Approach Delay 4.1 6.4 15.6 16.6

Approach LOS A A B B

Queue Length 50th (m) 0.1 20.1 0.9 47.2 6.8 0.0 1.8

Queue Length 95th (m) 1.3 37.6 4.1 86.8 20.3 3.8 10.3

Internal Link Dist (m) 572.1 531.6 183.9 139.9

Turn Bay Length (m) 70.0 70.0 30.0

Base Capacity (vph) 106 2825 332 2833 398 553 472

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.37 0.10 0.62 0.18 0.14 0.09

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 78.2

Natural Cycle: 60

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.64

Intersection Signal Delay: 6.2
Intersection Capacity Utilization 60.1%
Analysis Period (min) 15

Intersection LOS: A
ICU Level of Service B

Splits and Phases: 13: Glendale & Temple Terrace
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Appendix E - Intersection Level of Performance Analysis Page E-99
14: Glendale & HWY 102 SB Off 2016 PM Peak with Hwy 107 (Fig C5-B Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul N 4 % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
FIt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
Satd. Flow (RTOR) 321 63
Volume (vph) 0 745 295 985 1405 0 0 0 0 80 0 305
Lane Group Flow (vph) 0 810 321 1071 1527 0 0 0 0 44 43 332
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 10.0 10.0 22.0 22.0 22.0
Total Split (s) 0.0 50.0 50.0 40.0 90.0 0.0 0.0 0.0 0.0 30.0 30.0 30.0
Total Split (%) 0.0% 41.7% 41.7% 33.3% 750% 0.0% 0.0% 0.0% 0.0% 25.0% 25.0% 25.0%
Yellow Time (s) 4.0 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 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min  None None None None None
Act Effct Green (s) 325 325 36.5 73.1 22.8 22.8 22.8
Actuated g/C Ratio 0.31 0.31 0.35 0.70 0.22 0.22 0.22
v/c Ratio 0.72 0.45 0.88 0.61 0.12 0.12 0.83
Control Delay 35.8 49 43.3 9.5 35.5 35.4 50.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.8 4.9 43.3 9.5 35.5 35.4 50.5
LOS D A D A D D D
Approach Delay 27.0 235 47.4
Approach LOS C C D
Queue Length 50th (m) 79.1 0.0 1103 83.0 7.5 7.3 53.0
Queue Length 95th (m) 99.2 17.8 #175.2 100.0 19.1 18.7 #107.3
Internal Link Dist (m) 531.6 310.0 470.7 506.7
Turn Bay Length (m) 70.0 70.0 90.0 90.0
Base Capacity (vph) 1409 825 1218 2634 415 415 439
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.39 0.88 0.58 0.11 0.10 0.76

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 104

Natural Cycle: 75

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 26.8
Intersection Capacity Utilization 89.5%
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:

14: Glendale & HWY 102 SB Off

Intersection LOS: C
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis
15: Duke & HWY 102 NB On

Page E-100
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 +1s % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 0 0 3546 0 1700 1700 1601 0 0 0
FIt Permitted 0.053 0.950 0.950
Satd. Flow (perm) 100 3579 0 0 3546 0 1700 1700 1601 0 0 0
Satd. Flow (RTOR) 10 380
Volume (vph) 175 650 0 0 1785 115 605 0 350 0 0 0
Lane Group Flow (vph) 190 707 0 0 2065 0 329 329 380 0 0 0
Turn Type pm-+pt Perm Free
Protected Phases 7 4 8 2
Permitted Phases 4 2 Free
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 22.0 22.0 22.0 22.0
Total Split (s) 14.0 90.0 0.0 0.0 76.0 0.0 30.0 300 0.0 0.0 0.0 0.0
Total Split (%) 11.7% 75.0% 0.0% 0.0% 63.3% 0.0% 25.0% 25.0% 0.0% 0.0% 0.0% 0.0%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 86.0 86.0 72.0 25.5 255 1195
Actuated g/C Ratio 0.72 0.72 0.60 0.21 0.21 1.00
v/c Ratio 0.89 0.27 0.96 0.91 0.91 0.24
Control Delay 68.5 6.2 35.7 75.5 75.5 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.5 6.2 35.7 75.5 75.5 0.3
LOS E A D E E A
Approach Delay 194 35.7 48.0
Approach LOS B D D
Queue Length 50th (m) 28.7 27.4 229.7 79.7 79.7 0.0
Queue Length 95th (m) #71.2 34.7 #299.3 #133.4 #133.4 0.0
Internal Link Dist (m) 310.0 375.7 468.1 548.7
Turn Bay Length (m) 75.0 150.0 90.0
Base Capacity (vph) 213 2577 2142 368 368 1601
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.27 0.96 0.89 0.89 0.24

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 119.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 35.3

Intersection Capacity Utilization 104.0%

Analysis Period (min) 15

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

Intersection LOS: D
ICU Level of Service G

Splits and Phases:  15: Duke & HWY 102 NB On
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Appendix E - Intersection Level of Performance Analysis

16: Duke & Damascus

Page E-101
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1» % 4 ul 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 0 1700 1700 1601 0 1883 1601
FIt Permitted 0.087 0.242 0.950 0.950

Satd. Flow (perm) 164 3579 1601 456 3579 0 1700 1700 1601 0 1883 1601
Satd. Flow (RTOR) 391 64 34
Volume (vph) 5 675 360 105 1445 0 465 0 70 0 0 15
Lane Group Flow (vph) 5 734 391 114 1571 0 253 252 76 0 0 16
Turn Type Perm Perm pm+pt custom Perm Perm Perm
Protected Phases 6 5 2 3 3 4
Permitted Phases 6 6 2 3 3 4 4
Detector Phases 6 6 6 5 2 3 3 3 4 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 8.0 22.0 22.0 22.0 22.0 10.0 10.0 10.0
Total Split (s) 50.0 50.0 50.0 14.0 64.0 0.0 300 30.0 300 16.0 16.0 16.0
Total Split (%) 455% 455% 455% 12.7% 58.2% 0.0% 27.3% 27.3% 27.3% 145% 145% 14.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None Min Min Min Min  None None None
Act Effct Green (s) 31.7 31.7 31.7 40.5 41.1 17.9 17.9 17.9 8.4
Actuated g/C Ratio 044 044 044 055 057 025 025 0.25 0.11
v/c Ratio 0.07 0.46 042 0.29 0.77 0.60 0.59 0.17 0.08
Control Delay 19.8 17.3 3.6 10.7 15.9 350 349 11.6 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.8 17.3 3.6 10.7 15.9 350 349 11.6 6.9
LOS B B A B B D C B A
Approach Delay 12.6 155 31.9

Approach LOS B B C

Queue Length 50th (m) 03 301 0.0 4.7 56.8 26.0 25.7 1.0 0.0
Queue Length 95th (m) 3.1 717 16.3 185 154.0 76.7 76.4 13.0 2.9
Internal Link Dist (m) 375.7 127.2 372.1 339.5

Turn Bay Length (m) 50.0 60.0 50.0 30.0 30.0
Base Capacity (vph) 91 1986 1062 436 2416 597 597 604 281
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.37 0.37 0.26 0.65 0.42 0.42 0.13 0.06

Intersection Summary

Cycle Length: 110
Actuated Cycle Length: 71.7
Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77
Intersection Signal Delay: 17.3

Intersection Capacity Utilization 66.2%

Analysis Period (min) 15

Splits and Phases:

16: Duke & Damascus

Intersection LOS: B
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis

17: Duke & Mann

Page E-102
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 +1s L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 15 780 1470 10 10 40
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 848 1598 11 11 43
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 308
pX, platoon unblocked 0.72 0.72 0.72
vC, conflicting volume 1609 2060 804
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1453 2084 330
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 95 65 91
cM capacity (veh/h) 330 31 a77
Direction, Lane # EB1 EB2 EB3 WB1 WB2 SB1
Volume Total 16 424 424 1065 543 54
Volume Left 16 0 0 0 0 11
Volume Right 0 0 0 0 11 43
cSH 330 1700 1700 1700 1700 123
Volume to Capacity 0.05 0.25 0.25 0.63 0.32 0.44
Queue Length 95th (m) 1.2 0.0 0.0 0.0 0.0 14.7
Control Delay (s) 16.5 0.0 0.0 0.0 0.0 55.4
Lane LOS C F
Approach Delay (s) 0.3 0.0 55.4
Approach LOS F
Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

18: Duke & Rocky Lake

Page E-103
2016 PM Peak with Hwy 107 (Fig C5-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1» % Ts % Ts
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3561 0 1789 1863 0 1789 1701 0
FIt Permitted 0.074 0.479 0.282 0.663
Satd. Flow (perm) 139 3579 1601 902 3561 0 531 1863 0 1249 1701 0
Satd. Flow (RTOR) 184 4 4 74
Volume (vph) 160 440 190 50 1075 40 230 125 10 10 95 175
Lane Group Flow (vph) 174 478 207 54 1211 0 250 147 0 11 293 0
Turn Type pm-+pt Perm Perm pm-+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 2 6 8 4
Detector Phases 5 2 2 6 6 3 8 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 22.0 22.0 22.0 10.0 22.0 22.0 22.0
Total Split (s) 16.0 70.0 70.0 54.0 54.0 0.0 16.0 50.0 0.0 340 340 0.0
Total Split (%) 13.3% 58.3% 58.3% 45.0% 45.0% 0.0% 13.3% 41.7% 0.0% 28.3% 283% 0.0%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None Max Max None None None None None None
Act Effct Green (s) 66.2 66.2 66.2 51.6 51.6 37.7 37.7 21.7 21.7
Actuated g/C Ratio 0.59 0.59 0.59 0.46 0.46 034 034 0.19 0.19
v/c Ratio 073 023 020 013 0.74 0.80 0.23 0.05 0.75
Control Delay 40.9 11.9 3.0 21.1 29.2 48.5 26.5 35.6 44.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.9 11.9 3.0 21.1 29.2 48.5 26.5 35.6 44.0
LOS D B A C C D C D D
Approach Delay 15.6 28.8 40.3 43.7
Approach LOS B C D D
Queue Length 50th (m) 20.8 24.6 2.0 6.8 114.0 41.8 22.2 2.0 458
Queue Length 95th (m) #54.6 39.1 13.0 16.6 158.4 #70.0 37.0 6.8 74.9
Internal Link Dist (m) 284.0 259.3 410.9 153.3
Turn Bay Length (m) 75.0 18.0 75.0 60.0 60.0
Base Capacity (vph) 256 2116 1022 416 1646 314 717 312 481
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.23 020 0.3 0.74 0.80 0.21 0.04 061

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 111.9
Natural Cycle: 80

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 28.0

Intersection Capacity Utilization 81.7%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service D

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

Splits and Phases:

18: Duke & Rocky Lake
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Appendix E - Intersection Level of Performance Analysis
19: Akerley & Burnside Drive

Page E-104

2016 PM Peak with Hwy 107 (Fig C6-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M i“r N M L T i“r N M i“r
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.360 0.129 0.950 0.352

Satd. Flow (perm) 678 3579 1601 243 3579 1601 3471 3579 1601 663 3579 1601
Satd. Flow (RTOR) 157 125 380 141
Volume (vph) 320 895 205 185 395 115 120 730 350 40 290 130
Lane Group Flow (vph) 348 973 223 201 429 125 130 793 380 43 315 141
Turn Type pm-+pt Perm pm+pt Perm Prot Perm Perm Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phases 7 4 4 3 8 8 5 2 2 6 6 6
Minimum Initial (s) 7.0 25.0 25.0 7.0 25.0 25.0 12.0 25.0 25.0 25.0 25.0 25.0
Minimum Split (s) 11.0 31.6 31.6 11.0 31.6 31.6 19.1 31.6 31.6 316 316 316
Total Split (s) 20.0 35.0 35.0 20.0 35.0 35.0 25.0 65.0 65.0 40.0 40.0 40.0
Total Split (%) 16.7% 29.2% 29.2% 16.7% 29.2% 29.2% 20.8% 54.2% 54.2% 33.3% 33.3% 33.3%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lag
Lead-Lag Optimize?

Recall Mode None Min Min  None Min Min Min Min Min Min Min Min
Act Effct Green (s) 46.6 31.6 31.6 41.0 28.5 28.5 14.0 45.0 45.0 27.0 27.0 27.0
Actuated g/C Ratio 0.46 0.31 0.31 0.41 0.28 0.28 0.14 0.45 0.45 0.27 0.27 0.27
v/c Ratio 0.72 0.87 0.37 0.70 0.42 0.23 0.27 0.50 0.41 0.24 0.33 0.27
Control Delay 27.4 43.1 111 334 311 6.1 41.2 21.6 3.4 34.3 31.3 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.4 43.1 111 334 311 6.1 41.2 21.6 3.4 34.3 31.3 6.6
LOS C D B C C A D C A C C A
Approach Delay 34.9 27.6 18.3 24.6
Approach LOS Cc C B C

Queue Length 50th (m) 42.9 94.6 9.3 23.1 36.3 0.0 11.8 56.2 0.0 6.6 26.0 0.0
Queue Length 95th (m) 64.5 #136.6 28.6 44.3 50.1 12.7 21.0 77.1 16.1 16.6 394 14.1
Internal Link Dist (m) 387.5 407.9 804.6 527.4

Turn Bay Length (m) 100.0 60.0 100.0 60.0 100.0 170.0 75.0 75.0
Base Capacity (vph) 486 1119 609 340 1072 567 675 1865 1016 217 1170 618
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.87 0.37 0.59 0.40 0.22 0.19 0.43 0.37 0.20 0.27 0.23

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 101.1

Natural Cycle: 95

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 27.0

Intersection Capacity Utilization 93.6%
Analysis Period (min) 15

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

Splits and Phases:

19: Akerley & Burnside Drive

Intersection LOS: C
ICU Level of Service F
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Appendix E - Intersection Level of Performance Analysis

20: Wright & Burnside Drive

Page E-105
2016 PM Peak with Hwy 107 (Fig C6-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 44 ul % 4 ul % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3403 0 1789 3579 1601 1789 3579 1601 1789 3579 1601
FIt Permitted 0.538 0.207 0.297 0.158
Satd. Flow (perm) 1013 3403 0 390 3579 1601 559 3579 1601 298 3579 1601
Satd. Flow (RTOR) 62 185 118 76
Volume (vph) 325 340 165 350 215 170 260 705 135 100 505 70
Lane Group Flow (vph) 353 549 0 380 234 185 283 766 147 109 549 76
Turn Type pm-+pt pm-+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phases 7 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 22.0 9.5 22.0 22.0 9.5 22.0 22.0 9.5 22.0 22.0
Total Split (s) 30.0 30.0 0.0 300 30.0 300 20.0 40.0 40.0 20.0 40.0 40.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 25.0% 16.7% 33.3% 33.3% 16.7% 33.3% 33.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 15 2.0 15 2.0 2.0 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max Max None Max Max
Act Effct Green (s) 44.1 225 47.3 24.1 24.1 55.1 434 434 46.9 36.2 36.2
Actuated g/C Ratio 0.39 0.20 0.42 0.21 0.21 0.49 0.38 0.38 0.41 0.32 0.32
v/c Ratio 0.65 0.76 0.84 031 0.38 065 0.56 0.21 0.42 0.48 0.13
Control Delay 28.4 456 44.1 39.4 8.0 26.6 32.1 9.0 23.0 34.0 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 284 456 44.1 394 8.0 26.6 32.1 9.0 23.0 34.0 7.5
LOS C D D D A C C A C C A
Approach Delay 38.9 34.4 28.0 29.6
Approach LOS D C C Cc
Queue Length 50th (m) 53.9 56.3 59.1 235 0.0 40.0 77.2 45 13.8 55.0 0.0
Queue Length 95th (m) 78.1 75.6 #108.2 36.1 18.2 61.5 103.9 19.4 25.0 73.3 11.0
Internal Link Dist (m) 243.0 323.1 923.3 804.6
Turn Bay Length (m) 90.0 80.0 50.0 80.0 50.0 90.0 50.0
Base Capacity (vph) 580 808 476 819 509 443 1371 686 326 1144 564
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.68 0.80 0.29 0.36 0.64 0.56 0.21 0.33 0.48 0.13

Intersection Summary

Cycle Length: 120
Actuated Cycle Length: 113.3
Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.84
Intersection Signal Delay: 32.4

Intersection Capacity Utilization 75.8%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

20: Wright & Burnside Drive

Intersection LOS: C
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis Page E-106
21: Ronald Smith & Burnside Drive 2016 PM Peak with Hwy 107 (Fig C6-B Vol.)
Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 4 i" N 4t L T i" N M i"
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1601 1628 3318 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.950 0.950 0.968 0.196 0.408
Satd. Flow (perm) 1789 1883 1601 1628 3318 1601 716 3579 1601 768 3579 1601
Satd. Flow (RTOR) 521 360 296 87
Volume (vph) 135 180 890 560 150 375 355 590 320 225 715 80
Lane Group Flow (vph) 147 196 967 305 467 408 386 641 348 245 777 87
Turn Type custom Free custom Perm pm+pt custom pm+pt Perm
Protected Phases 3 3 7 7 5 2 1 6
Permitted Phases 3 Free 7 7 2 27 6 6
Detector Phases 3 3 7 7 7 5 2 27 1 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 139 139 13.7 137 137 130 134 135 134 134
Total Split (s) 32.9 32.9 0.0 35.7 35.7 35.7 25.0 45.4 81.1 15.4 35.8 35.8
Total Split (%) 254% 254% 0.0% 27.6% 27.6% 27.6% 19.3% 35.1% 62.7% 11.9% 27.7% 27.7%
Yellow Time (s) 4.1 4.1 4.1 4.1 4.1 4.0 4.5 4.5 4.5 4.5
All-Red Time (s) 2.8 2.8 2.6 2.6 2.6 2.0 1.9 1.9 1.9 1.9
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max None Max Max
Act Effct Green (s) 20.3 20.3 118.0 29.0 29.0 29.0 41.7 41.7 74.7 35.8 35.8 35.8
Actuated g/C Ratio 0.17 0.17 1.00 0.25 0.25 0.25 0.35 0.35 0.63 0.30 0.30 0.30
v/c Ratio 0.48 0.61 0.60 0.76 0.57 0.61 0.60 0.51 0.31 0.75 0.72 0.16
Control Delay 49.9 53.9 1.7 55.6 42.7 10.9 335 33.2 2.8 58.3 43.1 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.9 53.9 1.7 55.6 42.7 10.9 335 33.2 2.8 58.3 43.1 8.3
LOS D D A E D B C C A E D A
Approach Delay 14.9 35.0 25.6 43.7
Approach LOS B D C D
Queue Length 50th (m) 32.0 43.6 0.0 72.7 52.6 8.7 34.8 64.0 4.3 47.9 88.0 0.0
Queue Length 95th (m) 521  67.2 0.0 #1208 753 405 51.4 89.0 17.4 #100.5 #130.8 12.7
Internal Link Dist (m) 123.2 343.7 718.3 923.3
Turn Bay Length (m) 40.0 100.0 60.0 113.0 150.0 150.0
Base Capacity (vph) 410 432 1601 429 874 687 719 1264 1132 334 1086 547
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.45 0.60 0.71 0.53 0.59 0.54 0.51 0.31 0.73 0.72 0.16

Intersection Summary

Cycle Length: 129.4

Actuated Cycle Length: 118

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 29.1
Intersection Capacity Utilization 68.2%

Analysis Period (min) 15

Intersection LOS: C

ICU Level of Service C

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

Splits and Phases:

21: Ronald Smith & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

22: HWY 111 WB Ramps & Burnside Drive

Page E-107
2016 PM Peak with Hwy 107 (Fig C6-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 44 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 0 0 0 1789 1601 0 3568 0 0 3579 1601
FIt Permitted 0.950 0.777

Satd. Flow (perm) 0 0 0 0 1789 1601 0 2781 0 0 3579 1601
Satd. Flow (RTOR) 454 425
Volume (vph) 0 0 0 140 0 590 40 675 0 0 1285 870
Lane Group Flow (vph) 0 0 0 0 152 641 0 777 0 0 1397 946
Turn Type Perm Free pm+pt Free
Protected Phases 8 5 2 6
Permitted Phases 8 Free 2 Free
Detector Phases 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 8.0 22.0 22.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 14.0 95.0 0.0 0.0 81.0 0.0
Total Split (%) 0.0% 0.0% 0.0% 208% 20.8% 0.0% 11.7% 79.2% 0.0% 0.0% 67.5% 0.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0
Lead/Lag Lead Lag
Lead-Lag Optimize?

Recall Mode None None None Min Min

Act Effct Green (s) 128 624 414 414 624
Actuated g/C Ratio 0.21 1.00 0.66 0.66 1.00
v/c Ratio 0.42 0.40 0.42 0.59 0.59
Control Delay 20.8 0.7 6.1 7.4 1.6
Queue Delay 0.2 0.0 0.1 0.2 0.0
Total Delay 21.0 0.7 6.2 7.6 1.6
LOS C A A A A
Approach Delay 4.6 6.2 5.2
Approach LOS A A A

Queue Length 50th (m) 12.2 0.0 16.4 35.0 0.0
Queue Length 95th (m) 30.1 0.0 33.1 66.0 0.0
Internal Link Dist (m) 190.3 191.1 59.7 718.3

Turn Bay Length (m)

Base Capacity (vph) 541 1601 2273 2832 1601
Starvation Cap Reductn 0 0 584 0 0
Spillback Cap Reductn 80 0 0 559 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.33 0.40 0.46 0.61 0.59

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 62.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59
Intersection Signal Delay: 5.3

Intersection Capacity Utilization 63.0%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: A
ICU Level of Service B

22: HWY 111 WB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-108

23: HWY 111 EB Ramps & Burnside Drive 2016 PM Peak with Hwy 107 (Fig C6-B Vol.)
N R Y

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

Lane Configurations % N +1s % 4

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1700 1690 0 0 0 0 0 3317 0 1700 1755 0

FIt Permitted 0.950 0.956 0.950 0.981

Satd. Flow (perm) 1700 1690 0 0 0 0 0 3317 0 1700 1755 0

Satd. Flow (RTOR) 3 176

Volume (vph) 500 0 20 0 0 0 0 215 205 980 445 0

Lane Group Flow (vph) 297 268 0 0 0 0 0 457 0 755 794 0

Turn Type custom custom

Protected Phases 4 4 2 1 1

Permitted Phases 4 1

Detector Phases 4 4 2 1 1

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0

Total Split (s) 28.0 28.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 67.0 67.0 0.0

Total Split (%) 233% 233% 0.0% 0.0% 00% 0.0% 0.0% 208% 0.0% 55.8% 55.8% 0.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None None Min Min Min

Act Effct Green (s) 221 22.1 16.1 52.6 52.6

Actuated g/C Ratio 0.21 0.21 0.16 0.51 0.51

v/c Ratio 0.82 0.74 0.69 0.87 0.89

Control Delay 61.3 54.5 32.4 35.6 37.0

Queue Delay 8.8 4.3 0.0 126.8 135.3

Total Delay 70.1 58.8 324 162.4 172.2

LOS E E C F F

Approach Delay 64.7 32.4 167.4

Approach LOS E Cc F

Queue Length 50th (m) 69.0 60.4 32.2 143.8 1534

Queue Length 95th (m)  #122.2 #104.7 49.8 #224.0 #248.7

Internal Link Dist (m) 211.6 206.6 113.8 59.7

Turn Bay Length (m)

Base Capacity (vph) 400 399 805 951 981

Starvation Cap Reductn 0 0 0 360 369

Spillback Cap Reductn 73 73 13 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.91 0.82 0.58 1.28 1.30

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 103.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 120.9 Intersection LOS: F
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 23: HWY 111 EB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

1: Glendale & Beaver Bank Road

Page E-109
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

"2 B
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 ul N 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 3579 1601 3471 1883
FIt Permitted 0.950 0.950
Satd. Flow (perm) 1789 1601 3579 1601 3471 1883
Satd. Flow (RTOR) 245 321
Volume (vph) 205 225 340 295 655 935
Lane Group Flow (vph) 223 245 370 321 712 1016
Turn Type custom Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 81 2
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 9.0 22.0
Total Split (s) 30.0 55.0 45.0 45.0 25.0 70.0
Total Split (%) 30.0% 55.0% 45.0% 45.0% 25.0% 70.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min  None Min
Act Effct Green (s) 16.2 41.4 214 21.4 20.8 46.6
Actuated g/C Ratio 023 058 030 030 0.29 0.65
v/c Ratio 055 024 034 046 070 0383
Control Delay 32.8 2.4 19.9 45 316 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.8 2.4 19.9 45 316 17.3
LOS C A B A C B
Approach Delay 16.9 12.7 23.2
Approach LOS B B C
Queue Length 50th (m) 24.2 0.0 194 0.0 38.2 81.2
Queue Length 95th (m) 58.8 11.1 345 15.4 #107.3 194.9
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 60.0
Base Capacity (vph) 594 1106 1657 914 1069 1378
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.22 0.22 0.35 0.67 0.74

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 71.5
Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83
Intersection Signal Delay: 19.7

Intersection Capacity Utilization 67.2%

Analysis Period (min) 15

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

Splits and Phases:  1: Glendale & Beaver Bank Road

Intersection LOS: B
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis
2: Glendale & Old Beaverbank

Page E-110
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 895 55 180 415 15 60
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 973 60 196 451 16 65
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 1033 1845 516
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1033 1845 516
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 71 65 87
cM capacity (veh/h) 669 a7 504
Direction, Lane # EB1 EB2 WB1 WB2 NB1l
Volume Total 649 384 196 451 82
Volume Left 0 0 196 0 16
Volume Right 0 60 0 0 65
cSH 1700 1700 669 1700 171
Volume to Capacity 0.38 0.23 0.29 0.27 0.48
Queue Length 95th (m) 0.0 0.0 9.2 0.0 17.3
Control Delay (s) 0.0 0.0 12.6 0.0 43.9
Lane LOS B E
Approach Delay (s) 0.0 3.8 43.9
Approach LOS E
Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
3: Glendale & Smokey Drive

Page E-111
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 45 910 480 920 200 115
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 49 989 522 98 217 125
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 263
pX, platoon unblocked
vC, conflicting volume 620 1658 571
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 620 1658 571
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 95 0 76
cM capacity (veh/h) 961 102 521
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 49 989 620 342
Volume Left 49 0 0 217
Volume Right 0 0 98 125
cSH 961 1700 1700 144
Volume to Capacity 0.05 0.58 0.36 2.37
Queue Length 95th (m) 1.2 0.0 0.0 2215
Control Delay (s) 8.9 0.0 0.0 687.1
Lane LOS A F
Approach Delay (s) 0.4 0.0 687.1
Approach LOS F
Intersection Summary
Average Delay 117.9
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
4: Glendale & Rankin Drive

Page E-112
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1015 500 30 50 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 1103 543 33 54 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked 0.91 0.91 0.91
vC, conflicting volume 576 1685 560
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 535 1751 517
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 99 36 96
cM capacity (veh/h) 941 85 509
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 11 1103 576 76
Volume Left 11 0 0 54
Volume Right 0 0 33 22
cSH 941 1700 1700 111
Volume to Capacity 0.01 0.65 0.34 0.68
Queue Length 95th (m) 0.3 0.0 0.0 27.2
Control Delay (s) 8.9 0.0 0.0 88.8
Lane LOS A F
Approach Delay (s) 0.1 0.0 88.8
Approach LOS F
Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-113

5: Glendale & Riverside 2026 AM Peak with Hwy 107 (Fig C7-A Vol.)
N

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

Lane Configurations % Ts % Ts N N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 1865 0 1789 1880 0 0 1699 0 0 1755 0

FIt Permitted 0.418 0.065 0.893 0.846

Satd. Flow (perm) 787 1865 0 122 1880 0 0 1537 0 0 1512 0

Satd. Flow (RTOR) 7 1 90 31

Volume (vph) 20 965 70 125 440 5 60 20 140 30 20 30

Lane Group Flow (vph) 22 1125 0 136 483 0 0 239 0 0 88 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9

Total Split (s) 65.9 65.9 0.0 65.9 65.9 0.0 309 30.9 0.0 309 30.9 0.0

Total Split (%) 68.1% 68.1% 0.0% 68.1% 68.1% 0.0% 31.9% 31.9% 0.0% 31.9% 31.9% 0.0%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 63.4 63.4 63.4 63.4 16.1 16.1

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.18 0.18

v/c Ratio 0.04 0.83 153 035 0.67 0.29

Control Delay 5.0 17.2 310.5 6.1 29.5 22.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.0 17.2 310.5 6.1 29.5 22.4

LOS A B F A C C

Approach Delay 17.0 73.0 29.5 22.4

Approach LOS B E C C

Queue Length 50th (m) 0.9 106.7 ~17.3 24.6 225 8.0

Queue Length 95th (m) 3.8 #270.0 #58.5 53.6 45.2 19.9

Internal Link Dist (m) 196.6 424.2 60.0 75.4

Turn Bay Length (m) 30.0 40.0

Base Capacity (vph) 570 1354 89 1363 487 437

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.83 1.53 0.35 0.49 0.20

Intersection Summary

Cycle Length: 96.8

Actuated Cycle Length: 87.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.53

Intersection Signal Delay: 35.2

Intersection Capacity Utilization 87.3%

Analysis Period (min) 15

~ 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.

Splits and Phases: 5: Glendale & Riverside

Intersection LOS: D
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis
6: Glendale & Metropolitan

Page E-114
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

A N Y

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
FIt Permitted 0.464 0.950

Satd. Flow (perm) 874 1883 1883 1601 1789 1601
Satd. Flow (RTOR) 239 88
Volume (vph) 360 780 305 220 325 230
Lane Group Flow (vph) 391 848 332 239 353 250
Turn Type pm-+pt Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phases 5 2 6 6 4 4
Minimum Initial (s) 7.0 20.0 20.0 20.0 5.0 5.0
Minimum Split (s) 11.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 20.0 86.0 66.0 66.0 26.0 26.0
Total Split (%) 17.9% 76.8% 58.9% 58.9% 23.2% 23.2%
Yellow Time (s) 4.0 4.5 45 45 4.1 4.1
All-Red Time (s) 0.0 15 15 15 1.9 1.9
Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None Min Min Min  None None
Act Effct Green (s) 44.1 44.1 25.6 25.6 22.2 22.2
Actuated g/C Ratio 0.59 0.59 034 034 030 0.30
v/c Ratio 056 076 051 0.34 0.66 0.46
Control Delay 11.0 16.2 22.4 3.8 32.0 18.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.0 16.2 22.4 3.8 320 18.2
LOS B B C A C B
Approach Delay 14.6 14.6 26.3
Approach LOS B B C

Queue Length 50th (m) 25.4 78.1 36.8 0.0 402 16.5
Queue Length 95th (m) 39.1 1177 58.3 12.3  #96.7 46.0
Internal Link Dist (m) 4242 129.6 283.2

Turn Bay Length (m) 80.0 50.0 16.0
Base Capacity (vph) 702 1379 1057 1004 534 540
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.61 0.31 0.24 0.66 0.46

Intersection Summary

Cycle Length: 112

Actuated Cycle Length: 74.4

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 17.5
Intersection Capacity Utilization 65.7%

Analysis Period (min) 15

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

Splits and Phases:

6: Glendale & Metropolitan

Intersection LOS: B
ICU Level of Service C
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Appendix E - Intersection Level of Performance Analysis
7: Glendale & Raymond

Page E-115
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 1020 85 25 495 30 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1109 92 27 538 33 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.61 0.62 0.61
vC, conflicting volume 1201 1747 1155
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1330 2151 1254
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 91 0 83
cM capacity (veh/h) 316 30 128
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 1201 27 538 54
Volume Left 0 27 0 33
Volume Right 92 0 0 22
cSH 1700 316 1700 43
Volume to Capacity 0.71 0.09 0.32 1.26
Queue Length 95th (m) 0.0 2.1 0.0 40.0
Control Delay (s) 0.0 175 0.0 371.9
Lane LOS C F
Approach Delay (s) 0.0 0.8 371.9
Approach LOS F
Intersection Summary
Average Delay 11.4
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
8: Glendale & McDougall

Page E-116
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1878 0 1789 1883 1601 0 1746 0 0 1812 1601
FIt Permitted 0.350 0.087 0.848 0.575
Satd. Flow (perm) 659 1878 0 164 1883 1601 0 1506 0 0 1083 1601
Satd. Flow (RTOR) 3 125 38 43
Volume (vph) 40 1185 25 25 420 115 65 45 80 95 25 40
Lane Group Flow (vph) 43 1315 0 27 457 125 0 207 0 0 130 43
Turn Type pm-+pt Perm Perm Perm Perm Perm
Protected Phases 1 6 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phases 1 6 2 2 2 4 4 8 8 8
Minimum Initial (s) 4.0 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 8.0 32.1 32.1 32.1 32.1 221 221 221 221 221
Total Split (s) 14.0 64.0 0.0 50.0 50.0 50.0 26.0 26.0 0.0 26.0 26.0 26.0
Total Split (%) 156% 71.1% 0.0% 55.6% 55.6% 55.6% 28.9% 28.9% 0.0% 28.9% 28.9% 28.9%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min Min Min Min  None None None None None
Act Effct Green (s) 60.9 60.9 54.8 54.8 54.8 16.8 16.8 16.8
Actuated g/C Ratio 0.68 0.71 0.64 0.64 0.64 0.20 0.20 0.20
v/c Ratio 0.08 0.98 0.26 0.38 0.12 0.64 0.61 0.12
Control Delay 5.2 36.2 18.7 10.5 2.2 345 43.8 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 36.2 18.7 10.5 2.2 345 43.8 9.6
LOS A D B B A C D A
Approach Delay 35.3 9.2 345 35.3
Approach LOS D A C D
Queue Length 50th (m) 1.8 180.7 2.0 37.8 0.0 25.1 19.4 0.0
Queue Length 95th (m) 5.4 #327.8 9.8 67.2 7.3 46.5 37.0 7.7
Internal Link Dist (m) 286.1 312.9 72.4 143.9
Turn Bay Length (m) 35.0 35.0 35.0 20.0
Base Capacity (vph) 551 1336 105 1203 1068 394 263 421
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 0.08 0.98 0.26 0.38 0.12 0.53 0.49 0.10

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 85.7

Natural Cycle: 90

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.98

Intersection Signal Delay: 28.4
Intersection Capacity Utilization 88.1%
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  8: Glendale & McDougall

Intersection LOS: C
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis

9: Glendale & Pinehill

Page E-117
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 1290 70 55 535 25 55
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1402 76 60 582 27 60
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.35 0.35 0.35
vC, conflicting volume 1478 2141 1440
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2356 4237 2248
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 18 0 0
cM capacity (veh/h) 73 0 19
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 1478 60 582 87
Volume Left 0 60 0 27
Volume Right 76 0 0 60
cSH 1700 73 1700 0
Volume to Capacity 0.87 0.82 0.34 190.27
Queue Length 95th (m) 0.0 30.2 0.0 Err
Control Delay (s) 0.0 153.7 0.0 Err
Lane LOS F F
Approach Delay (s) 0.0 14.3 Err
Approach LOS F
Intersection Summary
Average Delay 398.2
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

10: Glendale & Chandler

Page E-118
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 1265 500 10 25 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 1375 543 11 27 54
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 554 1967 549
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 554 1967 549
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 98 60 90
cM capacity (veh/h) 1016 68 536
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 22 1375 554 82
Volume Left 22 0 0 27
Volume Right 0 0 11 54
cSH 1016 1700 1700 162
Volume to Capacity 0.02 0.81 0.33 0.50
Queue Length 95th (m) 0.5 0.0 0.0 18.6
Control Delay (s) 8.6 0.0 0.0 47.9
Lane LOS A E
Approach Delay (s) 0.1 0.0 47.9
Approach LOS E
Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min)

15
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Appendix E - Intersection Level of Performance Analysis Page E-119

11: Glendale & Magee 2026 AM Peak with Hwy 107 (Fig C7-A Vol.)
.‘_
A AL N A T T4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % T & i
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 15 1245 20 30 455 40 15 15 45 25 10 40
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0092
Hourly flow rate (vph) 16 1353 22 33 495 43 16 16 49 27 11 43

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 538 1375 2005 2000 1364 2024 1989 516
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 538 1375 2005 2000 1364 2024 1989 516
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 98 93 50 70 73 0 81 92
cM capacity (veh/h) 1030 499 33 55 181 23 56 559
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 16 1375 33 538 82 82

Volume Left 16 0 33 0 16 27

Volume Right 0 22 0 43 49 43

cSH 1030 1700 499 1700 76 55

Volume to Capacity 0.02 0.81 0.07 0.32 1.07 1.47

Queue Length 95th (m) 0.4 0.0 1.6 0.0 44.5 56.2

Control Delay (s) 8.6 0.0 12.7 0.0 218.2 408.1

Lane LOS A B F F

Approach Delay (s) 0.1 0.7 218.2 408.1

Approach LOS F F

Intersection Summary

Average Delay 24.3

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
12: Glendale & Cobequid

Page E-120

2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 44 ul % +1s % iy

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3503 0 1789 3579 1601 1789 3221 0 1628 3279 0
FIt Permitted 0.494 0.095 0.950 0.950 0.974

Satd. Flow (perm) 930 3503 0 179 3579 1601 1789 3221 0 1628 3279 0
Satd. Flow (RTOR) 16 201 154 11

Volume (vph) 105 870 140 180 305 185 115 145 290 725 240 80
Lane Group Flow (vph) 114 1098 0 196 332 201 125 473 0 394 742 0
Turn Type pm-+pt pm-+pt Perm custom custom

Protected Phases 7 4 3 8 2 2 1 1
Permitted Phases 4 8 8 2 1

Detector Phases 7 4 3 8 8 2 2 1 1
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.4 12.9 11.4 12.9 12.9 13.0 13.0 13.0 13.0

Total Split (s) 140 46.0 0.0 140 46.0 46.0 25.0 25.0 0.0 350 350 0.0
Total Split (%) 11.7% 38.3% 0.0% 11.7% 38.3% 38.3% 20.8% 20.8% 0.0% 29.2% 29.2% 0.0%
Yellow Time (s) 3.4 45 3.4 45 45 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.4 1.0 1.4 1.4 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize?

Recall Mode None Min None Min Min Min Min Min Min

Act Effct Green (s) 48.9 39.7 50.6 40.6 40.6 17.9 17.9 30.1 30.1
Actuated g/C Ratio 043 0.35 0.44  0.36 0.36 0.16 0.16 0.26 0.26

v/c Ratio 024 0.89 0.88 026 0.29 044 0.74 0.92 0.85

Control Delay 19.2 45.2 64.4 27.4 49 49.7 38.7 69.1 50.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.2 45.2 64.4 27.4 49 49.7 38.7 69.1 50.4

LOS B D E C A D D E D
Approach Delay 42.8 31.1 41.0 56.8
Approach LOS D C D E

Queue Length 50th (m) 145 1233 29.8 28.6 0.0 264 374 98.3 89.2

Queue Length 95th (m) 25.9 #159.1 #75.0 40.7 15.4 44.9 55.6 #164.6 #122.9

Internal Link Dist (m) 120.2 572.1 253.3 119.9

Turn Bay Length (m) 50.0 40.0 60.0 40.0 35.0

Base Capacity (vph) 479 1280 222 1309 713 322 707 441 897
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 024 0.86 0.88 025 0.28 0.39 0.67 0.89 0.83

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 113.9

Natural Cycle: 80

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.92

Intersection Signal Delay: 44.5
Intersection Capacity Utilization 85.4%
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 12: Glendale & Cobequid

Intersection LOS: D
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis
13: Glendale & Temple Terrace

Page E-121

2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % +1» % Ts N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3557 0 1789 3557 0 1789 1601 0 0 1713 0
FIt Permitted 0.290 0.071 0.751 0.917

Satd. Flow (perm) 546 3557 0 134 3557 0 1414 1601 0 0 1610 0
Satd. Flow (RTOR) 9 8 21 5

Volume (vph) 20 1660 70 55 750 30 30 0 70 5 0 5
Lane Group Flow (vph) 22 1880 0 60 848 0 33 76 0 0 10 0
Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 30.0 300 0.0 30.0 300 0.0
Total Split (%) 66.7% 66.7% 0.0% 66.7% 66.7% 0.0% 33.3% 33.3% 0.0% 33.3% 33.3% 0.0%
Yellow Time (s) 4.0 4.0 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 2.0 2.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 72.7 72.7 72.7 72.7 11.1 11.1 11.1
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.12 0.12 0.12

v/c Ratio 0.05 0.65 055 0.29 0.19 0.36 0.05

Control Delay 31 5.7 30.7 3.0 29.6 25.3 21.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.1 5.7 30.7 3.0 29.6 25.3 21.3

LOS A A C A C C C
Approach Delay 5.7 4.8 26.6 21.3
Approach LOS A A C C

Queue Length 50th (m) 0.6 52.5 2.8 14.6 4.1 6.9 0.6

Queue Length 95th (m) 2.6 91.4 #26.0 25.8 11.3 18.2 4.5

Internal Link Dist (m) 572.1 531.6 183.9 139.9

Turn Bay Length (m) 70.0 70.0 30.0

Base Capacity (vph) 444 2891 109 2891 356 418 409
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.65 055 0.29 0.09 0.18 0.02

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 89.6

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 6.2
Intersection Capacity Utilization 59.9%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

13: Glendale & Temple Terrace

Intersection LOS: A
ICU Level of Service B
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Appendix E - Intersection Level of Performance Analysis Page E-122
14: Glendale & HWY 102 SB Off 2026 AM Peak with Hwy 107 (Fig C7-A Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul N 4 % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
FIt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
Satd. Flow (RTOR) 546 207
Volume (vph) 0 1190 595 290 585 0 0 0 0 105 0 190
Lane Group Flow (vph) 0 1293 647 315 636 0 0 0 0 57 57 207
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 10.0 22.0 22.0 22.0 22.0
Total Split (s) 0.0 60.0 60.0 30.0 90.0 0.0 0.0 0.0 0.0 300 30.0 300
Total Split (%) 0.0% 50.0% 50.0% 25.0% 75.0% 0.0% 0.0% 0.0% 0.0% 25.0% 25.0% 25.0%
Yellow Time (s) 4.0 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 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min  None Min None None None
Act Effct Green (s) 40.5 40.5 14.5 59.3 10.6 10.6 10.6
Actuated g/C Ratio 0.52 0.52 0.18 0.76 014 014 014
v/c Ratio 0.70 0.59 0.49 0.24 025 025 052
Control Delay 16.8 47 34.0 3.0 385 385 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.8 4.7 34.0 3.0 385 385 11.2
LOS B A C A D D B
Approach Delay 12.8 13.2 20.9
Approach LOS B B C
Queue Length 50th (m) 68.3 6.9 21.7 10.2 8.1 8.1 0.0
Queue Length 95th (m) 116.9 31.9 42.2 19.6 23.0 23.0 194
Internal Link Dist (m) 531.6 310.0 470.7 506.7
Turn Bay Length (m) 70.0 70.0 90.0 90.0
Base Capacity (vph) 2160 1183 1034 2943 486 486 606
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 060 055 030 0.22 0.12 0.12 0.34

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 78.4

Natural Cycle: 60

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 13.7
Intersection Capacity Utilization 58.4%
Analysis Period (min) 15

Splits and Phases:

14: Glendale & HWY 102 SB Off

Intersection LOS: B
ICU Level of Service B
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Appendix E - Intersection Level of Performance Analysis Page E-123

15: Duke & HWY 102 NB On 2026 AM Peak with Hwy 107 (Fig C7-A Vol.)
N

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

Lane Configurations % 4 +1s % 4 ul

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3579 0 0 3511 0 1700 1700 1601 0 0 0

FIt Permitted 0.349 0.950 0.950

Satd. Flow (perm) 657 3579 0 0 3511 0 1700 1700 1601 0 0 0

Satd. Flow (RTOR) 29 411

Volume (vph) 180 1115 0 0 560 80 315 0 1230 0 0 0

Lane Group Flow (vph) 196 1212 0 0 696 0 171 171 1337 0 0 0

Turn Type Perm Perm Free

Protected Phases 4 8 2

Permitted Phases 4 2 Free

Detector Phases 4 4 8 2 2

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0

Total Split (s) 65.0 65.0 0.0 0.0 65.0 0.0 350 350 0.0 0.0 0.0 0.0

Total Split (%) 65.0% 65.0% 0.0% 0.0% 65.0% 0.0% 350% 350% 0.0% 0.0% 0.0% 0.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min None None

Act Effct Green (s) 33.8 33.8 33.8 12.9 12.9 55.2

Actuated g/C Ratio 0.61 0.61 0.61 023 0.23 1.00

v/c Ratio 0.49 0.55 0.32 0.43 043 0.84

Control Delay 11.6 7.6 5.6 21.2 21.2 5.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.6 7.6 5.6 21.2 21.2 5.8

LOS B A A C C A

Approach Delay 8.2 5.6 9.0

Approach LOS A A A

Queue Length 50th (m) 8.1 27.9 125 11.3 11.3 0.0

Queue Length 95th (m) 28.6 58.8 27.8 38.9 38.9 0.0

Internal Link Dist (m) 310.0 375.7 468.1 548.7

Turn Bay Length (m) 75.0 150.0 90.0

Base Capacity (vph) 491 2677 2634 735 735 1601

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.40 0.45 0.26 0.23 0.23 0.84

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 55.2

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 8.1
Intersection Capacity Utilization 74.7%
Analysis Period (min) 15

Splits and Phases:  15: Duke & HWY 102 NB On

Intersection LOS: A
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis Page E-124
16: Duke & Damascus 2026 AM Peak with Hwy 107 (Fig C7-A Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1s % 4 ul 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 0 1700 1707 1601 0 1883 1601
FIt Permitted 0.419 0.074 0.950 0.954
Satd. Flow (perm) 789 3579 1601 139 3579 0 1700 1707 1601 0 1883 1601
Satd. Flow (RTOR) 208 147 11
Volume (vph) 10 2075 425 115 565 0 240 5 135 0 5 10
Lane Group Flow (vph) 11 2255 462 125 614 0 131 135 147 0 5 11
Turn Type Perm Perm pm+pt custom Perm Perm Perm
Protected Phases 6 5 2 3 3 4
Permitted Phases 6 6 2 3 3 4 4
Detector Phases 6 6 6 5 2 3 3 3 4 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 8.0 22.0 22.0 22.0 22.0 10.0 10.0 10.0
Total Split (s) 54.0 54.0 54.0 14.0 68.0 0.0 26.0 26.0 26.0 16.0 16.0 16.0
Total Split (%) 49.1% 49.1% 49.1% 12.7% 61.8% 0.0% 23.6% 23.6% 23.6% 145% 14.5% 14.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode Min Min Min  None Min None None None None None None
Act Effct Green (s) 53.1 53.1 53.1 63.6 63.8 14.4 14.4 14.4 8.0 8.0
Actuated g/C Ratio 058 058 058 0.68 0.70 0.16 0.16 0.16 0.08 0.08
v/c Ratio 0.02 1.08 045 049 0.24 0.48 050 0.39 0.03 0.08
Control Delay 13.9 66.9 9.4 18.5 6.5 420 423 9.4 44.6 24.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.9 66.9 9.4 18.5 6.5 420 423 9.4 44.6 24.1
LOS B E A B A D D A D C
Approach Delay 56.9 8.6 30.5 30.5
Approach LOS E A C C
Queue Length 50th (m) 0.7 ~221.4 19.2 4.6 13.2 20.8 21.4 0.0 0.8 0.0
Queue Length 95th (m) 4.4 #366.0 63.1 27.5 39.9 43.4 44.6 16.0 4.5 5.5
Internal Link Dist (m) 375.7 127.2 372.1 339.5
Turn Bay Length (m) 50.0 60.0 50.0 30.0 30.0
Base Capacity (vph) 462 2094 1023 272 2526 383 385 475 223 199
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 1.08 045 046 024 034 035 031 0.02 0.06
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 90.8
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 44.9 Intersection LOS: D
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
~ 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.
Splits and Phases:  16: Duke & Damascus
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Appendix E - Intersection Level of Performance Analysis

17: Duke & Mann

Page E-125
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 +1s L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 65 2090 585 5 15 55
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 71 2272 636 5 16 60
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 308
pX, platoon unblocked
vC, conflicting volume 641 1916 321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 641 1916 321
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 92 70 91
cM capacity (veh/h) 939 55 675
Direction, Lane # EB1 EB2 EB3 WB1 WB2 SB1
Volume Total 71 1136 1136 424 217 76
Volume Left 71 0 0 0 0 16
Volume Right 0 0 0 0 5 60
cSH 939 1700 1700 1700 1700 198
Volume to Capacity 0.08 0.67 0.67 0.25 0.13 0.39
Queue Length 95th (m) 1.9 0.0 0.0 0.0 0.0 12.9
Control Delay (s) 9.1 0.0 0.0 0.0 0.0 34.2
Lane LOS A D
Approach Delay (s) 0.3 0.0 34.2
Approach LOS D
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

18: Duke & Rocky Lake

Page E-126
2026 AM Peak with Hwy 107 (Fig C7-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1» % Ts % Ts
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3571 0 1789 1750 0 1789 1703 0
FIt Permitted 0.393 0.154 0.454 0.684
Satd. Flow (perm) 740 3579 1601 290 3571 0 855 1750 0 1288 1703 0
Satd. Flow (RTOR) 58 1 4 86
Volume (vph) 195 1630 280 10 275 5 165 55 50 20 85 150
Lane Group Flow (vph) 212 1772 304 11 304 0 179 114 0 22 255 0
Turn Type pm-+pt Perm Perm pm-+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 2 6 8 4
Detector Phases 5 2 2 6 6 3 8 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 22.0 22.0 22.0 22.0 8.0 22.0 22.0 22.0
Total Split (s) 26.0 56.0 56.0 30.0 30.0 0.0 14.0 64.0 0.0 50.0 50.0 0.0
Total Split (%) 21.7% 46.7% 46.7% 25.0% 25.0% 0.0% 11.7% 53.3% 0.0% 41.7% 41.7% 0.0%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 2.0 1.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min Min None None None None
Act Effct Green (s) 52.2 52.2 52.2 374 374 30.0 300 16.5 16.5
Actuated g/C Ratio 058 058 058 041 0.41 0.33 0.33 0.18 0.18
v/c Ratio 0.38 086 0.32 0.09 0.21 0.47 0.19 0.09 0.67
Control Delay 125 22.6 9.9 23.8 194 26.1 20.9 305 312
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 125 22.6 9.9 23.8 19.4 26.1 20.9 305 312
LOS B C A C B C Cc C C
Approach Delay 20.0 195 24.1 31.2
Approach LOS Cc B C C
Queue Length 50th (m) 16.5 127.2 20.0 12 17.4 22.7 13.4 3.2 27.3
Queue Length 95th (m) 33.7 #216.9 42.7 5.9 32.6 38.1 24.9 9.4 51.3
Internal Link Dist (m) 284.0 177.9 410.9 153.3
Turn Bay Length (m) 75.0 18.0 75.0 60.0 60.0
Base Capacity (vph) 608 2071 951 120 1481 386 877 496 708
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 035 086 0.32 0.09 0.21 0.46 0.13 0.04 0.36

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 90.3
Natural Cycle: 70

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 21.3

Intersection Capacity Utilization 84.5%

Analysis Period (min) 15

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

Splits and Phases:

18: Duke & Rocky Lake

Intersection LOS: C
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis
19: Akerley & Burnside Drive

Page E-127
2026 AM Peak with Hwy 107 (Fig C8-A Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M i“r N M L T i“r N M i“r
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.133 0.309 0.950 0.629

Satd. Flow (perm) 250 3579 1601 582 3579 1601 3471 3579 1601 1185 3579 1601
Satd. Flow (RTOR) 147 23 147 298
Volume (vph) 80 440 135 385 880 30 355 180 135 155 1070 475
Lane Group Flow (vph) 87 478 147 418 957 33 386 196 147 168 1163 516
Turn Type pm-+pt Perm pm+pt Perm Prot Perm Perm Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phases 7 4 4 3 8 8 5 2 2 6 6 6
Minimum Initial (s) 4.0 25.0 25.0 7.0 25.0 25.0 12.0 25.0 25.0 25.0 25.0 25.0
Minimum Split (s) 8.0 31.6 31.6 11.0 31.6 31.6 19.1 316 316 316 316 31.6
Total Split (s) 20.0 34.0 34.0 20.0 34.0 34.0 24.0 66.0 66.0 42.0 42.0 42.0
Total Split (%) 16.7% 28.3% 28.3% 16.7% 28.3% 28.3% 20.0% 55.0% 55.0% 35.0% 35.0% 35.0%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lag
Lead-Lag Optimize?

Recall Mode None Min Min  None Min Min Min Min Min Min Min Min
Act Effct Green (s) 36.6 275 275 47.6 36.7 36.7 18.6 60.6 60.6 38.0 38.0 38.0
Actuated g/C Ratio 0.31 0.24 0.24 0.41 0.32 0.32 0.16 0.52 0.52 0.33 0.33 0.33
v/c Ratio 0.45 0.56 0.30 1.03 0.85 0.06 0.70 0.10 0.16 0.43 0.99 0.71
Control Delay 30.1 42.2 7.4 83.5 46.8 16.1 53.4 14.3 2.7 35.5 64.2 20.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.1 42.2 7.4 83.5 46.8 16.1 53.4 14.3 2.7 35.5 64.2 20.3
LOS C D A F D B D B A D E C
Approach Delay 33.5 57.0 32.7 49.3
Approach LOS Cc E C D

Queue Length 50th (m) 12.4 51.4 0.0 ~79.4 1117 16 43.0 11.3 0.0 30.2 ~139.9 44.0
Queue Length 95th (m) 22.8 68.4 15.5 #151.2 #156.4 9.4 60.5 18.1 9.6 52.5 #194.4 88.0
Internal Link Dist (m) 387.5 407.9 804.6 419.0

Turn Bay Length (m) 100.0 60.0 100.0 60.0 100.0 170.0 75.0 75.0
Base Capacity (vph) 284 906 515 405 1129 521 500 1888 914 388 1171 725
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.53 0.29 1.03 0.85 0.06 0.65 0.10 0.16 0.43 0.99 0.71

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 116.2

Natural Cycle: 115

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 46.6
Intersection Capacity Utilization 97.2%

Analysis Period (min) 15

~ 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.

Splits and Phases:

19: Akerley & Burnside Drive

Intersection LOS: D
ICU Level of Service F
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Appendix E - Intersection Level of Performance Analysis Page E-128
20: Wright & Burnside Drive 2026 AM Peak with Hwy 107 (Fig C8-A Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 44 ul % 4 ul % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3425 0 1789 3579 1601 1789 3579 1601 1789 3579 1601
FIt Permitted 0.317 0.429 0.100 0.339
Satd. Flow (perm) 597 3425 0 808 3579 1601 188 3579 1601 638 3579 1601
Satd. Flow (RTOR) 50 109 402 289
Volume (vph) 60 210 85 150 385 100 105 510 370 220 985 385
Lane Group Flow (vph) 65 320 0 163 418 109 114 554 402 239 1071 418
Turn Type pm-+pt pm-+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phases 7 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 22.0 9.5 22.0 22.0 9.5 22.0 22.0 9.5 22.0 22.0
Total Split (s) 20.0 26.0 0.0 20.0 26.0 26.0 20.0 440 440 20.0 440 440
Total Split (%) 18.2% 23.6% 0.0% 18.2% 23.6% 23.6% 18.2% 40.0% 40.0% 18.2% 40.0% 40.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 15 2.0 15 2.0 2.0 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min Min  None Min Min
Act Effct Green (s) 21.8 15.6 26.9 18.2 18.2 385 313 313 415 328 328
Actuated g/C Ratio 0.26 0.19 0.32 0.22 0.22 0.46 0.38 0.38 050 040 0.40
v/c Ratio 0.22 0.46 0.40 0.52 025 038 040 047 0.49 0.74 051
Control Delay 234 319 25.3 34.7 8.6 16.4 22.2 4.4 14.6 27.2 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 234 319 25.3 34.7 8.6 16.4 22.2 4.4 14.6 27.2 9.7
LOS Cc C Cc C A B C A B C A
Approach Delay 30.4 28.4 14.9 21.2
Approach LOS Cc C B C
Queue Length 50th (m) 7.8 233 20.6 35.5 0.0 8.6 36.8 0.0 19.6 82.0 14.3
Queue Length 95th (m) 17.8 40.1 38.7 55.8 13.5 221 59.9 18.8 38.3 1294 46.1
Internal Link Dist (m) 243.0 323.1 923.3 804.6
Turn Bay Length (m) 90.0 80.0 50.0 80.0 50.0 90.0 50.0
Base Capacity (vph) 417 987 468 1028 537 401 1662 959 542 1687 907
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.32 035 041 020 0.28 0.33 0.42 0.44  0.63 0.46

Intersection Summary

Cycle Length: 110
Actuated Cycle Length: 81.4
Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.74
Intersection Signal Delay: 21.7

Intersection Capacity Utilization 63.2%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service B

Splits and Phases:  20: Wright & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-129
21: Ronald Smith & Burnside Drive 2026 AM Peak with Hwy 107 (Fig C8-A Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 4 i“r N 4t L T i“r N M i“r
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1601 1628 3363 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.950 0.950 0.981 0.667 0.667
Satd. Flow (perm) 1789 1883 1601 1628 3363 1601 2437 3579 1601 1256 3579 1601
Satd. Flow (RTOR) 424 130 248 250
Volume (vph) 80 160 390 195 140 120 935 785 820 395 595 230
Lane Group Flow (vph) 87 174 424 117 247 130 1016 853 891 429 647 250
Turn Type custom Free custom Perm pm+pt custom pm+pt Perm
Protected Phases 3 3 7 7 5 2 1 6
Permitted Phases 3 Free 7 7 2 27 6 6
Detector Phases 3 3 7 7 7 5 2 27 1 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 350 406 7.0 7.0 7.0
Minimum Split (s) 13.9 13.9 13.7 13.7 13.7 41.0 47.0 13.5 13.4 13.4
Total Split (s) 31.9 31.9 0.0 18.7 18.7 18.7 410 470 65.7 304 364 364
Total Split (%) 249% 249% 0.0% 14.6% 14.6% 14.6% 32.0% 36.7% 51.3% 23.8% 28.4% 28.4%
Yellow Time (s) 4.1 4.1 4.1 4.1 4.1 4.0 45 4.0 45 45
All-Red Time (s) 2.8 2.8 2.6 2.6 2.6 2.0 1.9 2.0 1.9 1.9
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Max Max None None None
Act Effct Green (s) 19.1 19.1 1193 14.7 14.7 14.7 43.1 43.1 61.8 324 324 324
Actuated g/C Ratio 0.16 0.16 1.00 0.12 0.12 0.12 0.36 0.36 0.52 0.27 0.27 0.27
v/c Ratio 030 058 026 058 060 042 0.85 0.66 094 093 0.66 0.41
Control Delay 46.7 54.2 0.4 63.1 56.8 12.8 42.9 35.6 38.5 72.6 43.1 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.7 54.2 0.4 63.1 56.8 12.8 42.9 35.6 38.5 72.6 43.1 6.5
LOS D D A E E B D D D E D A
Approach Delay 19.9 46.7 39.2 45.7
Approach LOS B D D D
Queue Length 50th (m) 18.2 38.1 0.0 28.7 30.4 0.0 109.8 87.3 150.8 96.2 70.8 0.0
Queue Length 95th (m) 33.0 60.2 0.0 #52.9 47.1 17.9 #152.4 118.1 #267.2 #170.8 97.3 19.7
Internal Link Dist (m) 123.2 343.7 718.3 923.3
Turn Bay Length (m) 40.0 100.0 60.0 113.0 150.0 150.0
Base Capacity (vph) 390 410 1601 201 415 311 1201 1292 948 460 973 617
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.42 0.26 0.58 0.60 0.42 0.85 0.66 094 0.93 0.66 0.41
Intersection Summary
Cycle Length: 128
Actuated Cycle Length: 119.3
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 39.0 Intersection LOS: D
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 21: Ronald Smith & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

22: HWY 111 WB Ramps & Burnside Drive

Page E-130
2026 AM Peak with Hwy 107 (Fig C8-A Vol.)

N R Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 44 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 0 0 0 1818 1601 0 3575 0 0 3579 1601
FIt Permitted 0.965 0.909

Satd. Flow (perm) 0 0 0 0 1818 1601 0 3253 0 0 3579 1601
Satd. Flow (RTOR) 265 322
Volume (vph) 0 0 0 195 70 1170 35 1370 0 0 780 400
Lane Group Flow (vph) 0 0 0 0 288 1272 0 1527 0 0 848 435
Turn Type Perm Free pm+pt Free
Protected Phases 8 5 2 6
Permitted Phases 8 Free 2 Free
Detector Phases 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 8.0 22.0 22.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 14.0 95.0 0.0 0.0 81.0 0.0
Total Split (%) 0.0% 0.0% 0.0% 208% 20.8% 0.0% 11.7% 79.2% 0.0% 0.0% 67.5% 0.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0
Lead/Lag Lead Lag
Lead-Lag Optimize?

Recall Mode None None None Max Max

Act Effct Green (s) 21.0 120.0 91.0 91.0 120.0
Actuated g/C Ratio 0.18 1.00 0.76 0.76 1.00
v/c Ratio 0.91 0.79 0.62 0.31 0.27
Control Delay 80.5 4.2 7.9 4.9 0.4
Queue Delay 50.3 0.0 32.3 0.1 0.0
Total Delay 130.8 4.2 40.2 5.0 0.4
LOS F A D A A
Approach Delay 27.5 40.2 3.5
Approach LOS C D A

Queue Length 50th (m) 67.2 0.0 73.7 28.5 0.0
Queue Length 95th (m) #116.6 0.0 90.1 35.4 0.0
Internal Link Dist (m) 190.3 191.1 59.7 718.3

Turn Bay Length (m)

Base Capacity (vph) 318 1601 2468 2715 1601
Starvation Cap Reductn 0 0 1028 0 0
Spillback Cap Reductn 57 0 0 577 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.10 0.79 1.06 0.40 0.27

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 24.9
Intersection Capacity Utilization 84.1%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service E

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

22: HWY 111 WB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis Page E-131

23: HWY 111 EB Ramps & Burnside Drive 2026 AM Peak with Hwy 107 (Fig C8-A Vol.)
N

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

Lane Configurations % N +1s % 4

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1700 1683 0 0 0 0 0 3428 0 1700 1766 0

FIt Permitted 0.950 0.957 0.950 0.987

Satd. Flow (perm) 1700 1683 0 0 0 0 0 3428 0 1700 1766 0

Satd. Flow (RTOR) 6 41

Volume (vph) 1070 0 60 0 0 0 0 335 130 605 370 0

Lane Group Flow (vph) 646 582 0 0 0 0 0 505 0 516 544 0

Turn Type custom custom

Protected Phases 4 4 2 1 1

Permitted Phases 4 1

Detector Phases 4 4 2 1 1

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0

Total Split (s) 53.0 53.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 420 420 0.0

Total Split (%) 442% 442% 0.0% 0.0% 0.0% 0.0% 0.0% 20.8% 0.0% 350% 350% 0.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None None None None None

Act Effct Green (s) 47.0 47.0 20.1 37.8 37.8

Actuated g/C Ratio 0.40 0.40 0.17 0.32 0.32

v/c Ratio 095 0.86 0.81 094 095

Control Delay 58.0 45.5 54.3 65.8 67.7

Queue Delay 71.8 32.0 0.1 239.3 256.4

Total Delay 129.8 77.5 54.4 305.1 324.1

LOS F E D F F

Approach Delay 105.0 54.4 314.9

Approach LOS F D F

Queue Length 50th (m) 150.6 127.1 55.9 1251 132.8

Queue Length 95th (m) #227.4 #192.0 #75.5 #195.8 #206.0

Internal Link Dist (m) 211.6 206.6 113.8 59.7

Turn Bay Length (m)

Base Capacity (vph) 701 698 646 552 574

Starvation Cap Reductn 0 0 0 218 231

Spillback Cap Reductn 145 144 4 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.16 1.05 0.79 1.54 1.59

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 175.5 Intersection LOS: F
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 23: HWY 111 EB Ramps & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

1: Glendale & Beaver Bank Road

Page E-132
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

" S
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 ul N 4
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1601 3579 1601 3471 1883
FIt Permitted 0.950 0.950
Satd. Flow (perm) 1789 1601 3579 1601 3471 1883
Satd. Flow (RTOR) 29 116
Volume (vph) 285 705 1130 185 380 510
Lane Group Flow (vph) 310 766 1228 201 413 554
Turn Type custom Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 81 2
Detector Phases 8 81 2 2 1 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 22.0 22.0 22.0 12.0 22.0
Total Split (s) 30.0 50.0 50.0 50.0 20.0 70.0
Total Split (%) 30.0% 50.0% 50.0% 50.0% 20.0% 70.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min  None Min
Act Effct Green (s) 26.1 46.2 404 404 16.1 60.5
Actuated g/C Ratio 0.28 0.49 0.43 0.43 0.17 0.64
v/c Ratio 063 096 080 0.27 0.70  0.46
Control Delay 37.9 49.1 28.2 8.2 45.2 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.9 49.1 28.2 8.2 45.2 10.0
LOS D D C A D B
Approach Delay 45.9 25.4 25.1
Approach LOS D C C
Queue Length 50th (m) 51.5 133.8 99.7 9.1 38.2 46.4
Queue Length 95th (m) 82.8 #224.9 125.1 221 55.8 66.9
Internal Link Dist (m) 79.5 191.8 313.8
Turn Bay Length (m) 35.0 60.0
Base Capacity (vph) 494 797 1646 799 589 1243
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.96 0.75 0.25 0.70 0.45

Intersection Summary

Cycle Length: 100
Actuated Cycle Length: 94.6
Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.96
Intersection Signal Delay: 31.6

Intersection Capacity Utilization 81.6%

Analysis Period (min) 15

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

Splits and Phases:  1: Glendale & Beaver Bank Road

Intersection LOS: C
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis
2: Glendale & Old Beaverbank

Page E-133
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 520 45 150 900 90 165
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 565 49 163 978 98 179
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 103
pX, platoon unblocked
vC, conflicting volume 614 1894 307
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 614 1894 307
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 83 0 74
cM capacity (veh/h) 961 51 689
Direction, Lane # EB1 EB2 WB1 WB2 NB1l
Volume Total 377 237 163 978 277
Volume Left 0 0 163 0 98
Volume Right 0 49 0 0 179
cSH 1700 1700 961 1700 127
Volume to Capacity 0.22 0.14 0.17 0.58 2.18
Queue Length 95th (m) 0.0 0.0 4.6 0.0 176.4
Control Delay (s) 0.0 0.0 9.5 0.0 610.8
Lane LOS A F
Approach Delay (s) 0.0 1.4 610.8
Approach LOS F
Intersection Summary
Average Delay 84.1
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
3: Glendale & Smokey Drive

Page E-134
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 220 465 945 205 70 105
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 239 505 1027 223 76 114
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 263
pX, platoon unblocked
vC, conflicting volume 1250 2122 1139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1250 2122 1139
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 57 0 53
cM capacity (veh/h) 557 31 245
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 239 505 1250 190
Volume Left 239 0 0 76
Volume Right 0 0 223 114
cSH 557 1700 1700 66
Volume to Capacity 0.43 0.30 0.74 2.88
Queue Length 95th (m) 16.3 0.0 0.0 146.2
Control Delay (s) 16.2 0.0 0.0 9844
Lane LOS C F
Approach Delay (s) 5.2 0.0 9844
Approach LOS F
Intersection Summary
Average Delay 87.5
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

4: Glendale & Rankin Drive

Page E-135
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 25 585 1170 70 40 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 636 1272 76 43 38
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 221
pX, platoon unblocked 0.36 0.36 0.36
vC, conflicting volume 1348 2000 1310
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1958 3755 1853
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 75 0 0
cM capacity (veh/h) 108 1 33
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 27 636 1348 82
Volume Left 27 0 0 43
Volume Right 0 0 76 38
cSH 108 1700 1700 2
Volume to Capacity 0.25 0.37 0.79 34.76
Queue Length 95th (m) 7.0 0.0 0.0 Err
Control Delay (s) 49.3 0.0 0.0 Err
Lane LOS E F
Approach Delay (s) 2.0 0.0 Err
Approach LOS F
Intersection Summary
Average Delay 390.2
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

5: Glendale & Riverside

Page E-136
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

Aoy vt N st e )
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts N N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1855 0 1789 1868 0 0 1737 0 0 1779 0
FIt Permitted 0.062 0.332 0.801 0.875

Satd. Flow (perm) 117 1855 0 625 1868 0 0 1423 0 0 1574 0
Satd. Flow (RTOR) 13 6 36 25

Volume (vph) 35 530 60 180 1060 60 150 40 140 20 40 30
Lane Group Flow (vph) 38 641 0 196 1217 0 0 358 0 0 98 0
Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9

Total Split (s) 68.8 68.8 0.0 68.8 68.8 0.0 28.0 28.0 0.0 28.0 28.0 0.0
Total Split (%) 711% 71.1% 0.0% 71.1% 71.1% 0.0% 28.9% 28.9% 0.0% 28.9% 28.9% 0.0%
Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 63.8 63.8 63.8 63.8 23.8 23.8
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.25 0.25

v/c Ratio 0.49 0.52 0.47 0.98 0.94 0.24

Control Delay 34.0 9.7 12.3 36.9 66.3 23.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.0 9.7 12.3 36.9 66.3 23.7

LOS C A B D E C
Approach Delay 111 335 66.3 23.7
Approach LOS B C E C

Queue Length 50th (m) 3.1 52.5 15.7 190.9 60.1 10.8

Queue Length 95th (m) #19.9 76.8 32.2 #308.2 #114.2 23.8

Internal Link Dist (m) 196.6 4242 60.0 75.4

Turn Bay Length (m) 30.0 40.0

Base Capacity (vph) 78 1248 419 1254 384 413
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.51 0.47 0.97 0.93 0.24

Intersection Summary

Cycle Length: 96.8

Actuated Cycle Length: 95.6
Natural Cycle: 75

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 31.8

Intersection Capacity Utilization 100.9%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

5: Glendale & Riverside

Intersection LOS: C
ICU Level of Service G
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Appendix E - Intersection Level of Performance Analysis
6: Glendale & Metropolitan

Page E-137
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

A N Y
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
FIt Permitted 0.062 0.950
Satd. Flow (perm) 117 1883 1883 1601 1789 1601
Satd. Flow (RTOR) 210 132
Volume (vph) 265 425 950 365 255 265
Lane Group Flow (vph) 288 462 1033 397 277 288
Turn Type pm-+pt Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phases 5 2 6 6 4 4
Minimum Initial (s) 7.0 20.0 20.0 20.0 7.0 7.0
Minimum Split (s) 11.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 20.0 84.0 64.0 64.0 26.0 26.0
Total Split (%) 18.2% 76.4% 58.2% 58.2% 23.6% 23.6%
Yellow Time (s) 4.0 4.1 4.1 4.1 4.1 4.1
All-Red Time (s) 0.0 1.9 1.9 1.9 1.9 1.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min  None None
Act Effct Green (s) 80.1 80.1 60.0 60.0 20.8 20.8
Actuated g/C Ratio 0.74 0.74 0.55 0.55 0.19 0.19
v/c Ratio 0.87 0.33 1.00 0.41 0.81 0.70
Control Delay 55.4 6.0 52.3 7.7 61.1 315
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.4 6.0 52.3 7.7 61.1 315
LOS E A D A E C
Approach Delay 25.0 39.9 46.1
Approach LOS C D D
Queue Length 50th (m) 45.0 311 ~2155 19.7 56.8 30.9
Queue Length 95th (m) #91.8 44.4 #308.3 40.0 #95.0 60.5
Internal Link Dist (m) 4242 129.6 283.2
Turn Bay Length (m) 80.0 50.0 16.0
Base Capacity (vph) 332 1384 1038 977 358 426
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.33 1.00 0.41 0.77 0.68

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 108.9

Natural Cycle: 100

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 37.1
Intersection Capacity Utilization 88.8%
Analysis Period (min) 15
~ 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.

Splits and Phases:

6: Glendale & Metropolitan

Intersection LOS: D
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis
7: Glendale & Raymond

Page E-138
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 615 65 20 1290 25 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 668 71 22 1402 27 22
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 154 310
pX, platoon unblocked 0.91 0.29 0.91
vC, conflicting volume 739 2149 704
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 713 4532 675
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 97 0 95
cM capacity (veh/h) 807 0 414
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 739 22 1402 49
Volume Left 0 22 0 27
Volume Right 71 0 0 22
cSH 1700 807 1700 1
Volume to Capacity 0.43 0.03 0.82 68.62
Queue Length 95th (m) 0.0 0.6 0.0 Err
Control Delay (s) 0.0 9.6 0.0 Err
Lane LOS A F
Approach Delay (s) 0.0 0.1 Err
Approach LOS F
Intersection Summary
Average Delay 221.2
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-139
8: Glendale & McDougall 2026 PM Peak with Hwy 107 (Fig C7-B Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul N 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1870 0 1789 1883 1601 0 1737 0 0 1808 1601
FIt Permitted 0.050 0.369 0.790 0.648
Satd. Flow (perm) 94 1870 0 695 1883 1601 0 1406 0 0 1220 1601
Satd. Flow (RTOR) 6 37 25 49
Volume (vph) 65 650 30 80 1385 110 55 10 45 75 15 45
Lane Group Flow (vph) 71 740 0 87 1505 120 0 120 0 0 98 49
Turn Type pm-+pt Perm Perm Perm Perm Perm
Protected Phases 1 6 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phases 1 6 2 2 2 4 4 8 8 8
Minimum Initial (s) 4.0 10.0 10.0 10.0 10.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 8.0 32.1 32.1 32.1 32.1 221 221 221 221 221
Total Split (s) 14.0 94.0 0.0 80.0 80.0 80.0 26.0 26.0 0.0 26.0 26.0 26.0
Total Split (%) 11.7% 78.3% 0.0% 66.7% 66.7% 66.7% 21.7% 21.7% 0.0% 21.7% 21.7% 21.7%
Yellow Time (s) 3.0 45 45 45 45 45 45 45 45 45
All-Red Time (s) 1.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min Min  None None None None None
Act Effct Green (s) 88.6 88.6 79.6 79.6 79.6 16.0 16.0 16.0
Actuated g/C Ratio 0.77 0.79 0.71 0.71 0.71 0.14 0.14 0.14
v/c Ratio 0.41 0.50 0.18 1.13 0.10 0.54 0.57 0.18
Control Delay 154 6.1 8.4 88.7 5.1 44.0 57.2 131
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 154 6.1 8.4 88.7 5.1 44.0 57.2 13.1
LOS B A A F A D E B
Approach Delay 6.9 78.8 44.0 425
Approach LOS A E D D
Queue Length 50th (m) 2.9 46.7 6.0 ~387.0 5.3 19.1 19.9 0.0
Queue Length 95th (m) 14.2 84.9 15.7 #523.3 141 38.3 37.7 104
Internal Link Dist (m) 286.1 312.9 72.4 143.9
Turn Bay Length (m) 35.0 35.0 35.0 20.0
Base Capacity (vph) 215 1481 492 1332 1143 281 226 337
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 0.33 0.50 0.18 1.13 0.10 0.43 0.43 0.15

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 112.6

Natural Cycle: 150

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.13

Intersection Signal Delay: 54.5
Intersection Capacity Utilization 95.1%
Analysis Period (min) 15

Intersection LOS: D
ICU Level of Service F

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  8: Glendale & McDougall
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Appendix E - Intersection Level of Performance Analysis

9: Glendale & Pinehill

Page E-140
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts % 4 L
Sign Control Free Free  Stop
Grade 0% 0% 0%
Volume (veh/h) 710 60 75 1545 30 60
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 772 65 82 1679 33 65
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 337
pX, platoon unblocked 0.84 0.84 0.84
vC, conflicting volume 837 2647 804
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 807 2952 768
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 88 0 81
cM capacity (veh/h) 690 12 339
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 837 82 1679 98
Volume Left 0 82 0 33
Volume Right 65 0 0 65
cSH 1700 690 1700 34
Volume to Capacity 0.49 0.12 0.99 2.90
Queue Length 95th (m) 0.0 3.0 0.0 85.7
Control Delay (s) 0.0 10.9 0.0 1108.6
Lane LOS B F
Approach Delay (s) 0.0 0.5 1108.6
Approach LOS F
Intersection Summary
Average Delay 40.6
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis
10: Glendale & Chandler

Page E-141
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 40 645 1405 25 10 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 701 1527 27 11 27
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1554 2329 1541
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1554 2329 1541
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 90 70 81
cM capacity (veh/h) 426 37 142
Direction, Lane # EB1 EB2 WB1 SB1l
Volume Total 43 701 1554 38
Volume Left 43 0 0 11
Volume Right 0 0 27 27
cSH 426 1700 1700 78
Volume to Capacity 0.10 0.41 0.91 0.49
Queue Length 95th (m) 2.6 0.0 0.0 15.5
Control Delay (s) 14.4 0.0 0.0 89.1
Lane LOS B F
Approach Delay (s) 0.8 0.0 89.1
Approach LOS F
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-142

11: Glendale & Magee 2026 PM Peak with Hwy 107 (Fig C7-B Vol.)
.‘_
A AL N A T T4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts N N
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 45 585 25 85 1395 70 10 5 20 5 5 25
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0092
Hourly flow rate (vph) 49 636 27 92 1516 76 11 5 22 5 5 27

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1592 663 2478 2524 649 2497 2500 1554
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1592 663 2478 2524 649 2497 2500 1554
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 88 90 3 75 95 58 76 80
cM capacity (veh/h) 412 926 11 22 469 13 23 139
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 49 663 92 1592 38 38

Volume Left 49 0 92 0 11 5

Volume Right 0 27 0 76 22 27

cSH 412 1700 926 1700 30 44

Volume to Capacity 0.12 0.39 0.10 0.94 1.26 0.86

Queue Length 95th (m) 3.0 0.0 25 0.0 32.7 25.9

Control Delay (s) 14.9 0.0 9.3 0.0 4485 2338

Lane LOS B A F F

Approach Delay (s) 1.0 0.5 4485 233.8

Approach LOS F F

Intersection Summary

Average Delay 111

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis Page E-143

12: Glendale & Cobequid 2026 PM Peak with Hwy 107 (Fig C7-B Vol.)
N R Y

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

Lane Configurations % +1s % 44 ul % +1s % iy

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3528 0 1789 3579 1601 1789 3432 0 1628 3171 0

FIt Permitted 0.095 0.334 0.950 0.950 0.979

Satd. Flow (perm) 179 3528 0 629 3579 1601 1789 3432 0 1628 3171 0

Satd. Flow (RTOR) 10 302 41 75

Volume (vph) 135 455 45 270 1100 425 205 385 145 380 90 155

Lane Group Flow (vph) 147 544 0 293 1196 462 223 576 0 220 459 0

Turn Type pm+pt pm+pt Perm Split Split

Protected Phases 7 4 3 8 2 2 1 1

Permitted Phases 4 8 8

Detector Phases 7 4 3 8 8 2 2 1 1

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 11.4 12.9 11.4 12.9 12.9 13.0 13.0 13.0 13.0

Total Split (s) 18.0 46.0 0.0 18.0 46.0 46.0 28.0 28.0 0.0 28.0 28.0 0.0

Total Split (%) 15.0% 38.3% 0.0% 15.0% 38.3% 38.3% 23.3% 23.3% 0.0% 23.3% 23.3% 0.0%

Yellow Time (s) 3.4 45 3.4 45 45 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.4 1.0 1.4 1.4 2.0 2.0 2.0 2.0

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

Lead-Lag Optimize?

Recall Mode Min Min Min Min Min Min Min Min Min

Act Effct Green (s) 51.2 39.5 53.9 408 4038 22.3 22.3 20.6 20.6

Actuated g/C Ratio 0.46 0.35 0.48  0.37 0.37 020 0.20 0.18 0.18

v/c Ratio 0.59 0.43 0.67 0.91 0.59 0.62 0.80 0.73 0.71

Control Delay 30.4 29.2 26.0 46.7 13.8 51.0 50.0 59.0 427

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 30.4 29.2 26.0 46.7 13.8 51.0 50.0 59.0 427

LOS C C C D B D D E D

Approach Delay 29.5 35.8 50.3 48.0

Approach LOS Cc D D D

Queue Length 50th (m) 18.3 50.4 399 1421 285 48.0 63.4 52.6 45.8

Queue Length 95th (m) 375 66.2 59.1 #188.4 63.3 74.6 84.4 82.8 64.9

Internal Link Dist (m) 120.2 572.1 253.3 119.9

Turn Bay Length (m) 50.0 40.0 60.0 40.0 35.0

Base Capacity (vph) 283 1310 449 1340 788 381 764 342 725

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.52 0.42 0.65 0.89 0.59 0.59 0.75 0.64 0.63

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 111.7

Natural Cycle: 80

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.91

Intersection Signal Delay: 39.6
Intersection Capacity Utilization 78.8%
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 12: Glendale & Cobequid

Intersection LOS: D
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis Page E-144

13: Glendale & Temple Terrace 2026 PM Peak with Hwy 107 (Fig C7-B Vol.)
N

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

Lane Configurations % +1s % +1» % Ts N

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1789 3568 0 1789 3579 0 1789 1601 0 0 1685 0

FIt Permitted 0.071 0.177 0.788 0.918

Satd. Flow (perm) 134 3568 0 333 3579 0 1484 1601 0 0 1572 0

Satd. Flow (RTOR) 5 1 91 14

Volume (vph) 10 1070 25 30 1815 5 75 0 75 15 0 30

Lane Group Flow (vph) 11 1190 0 33 1978 0 82 82 0 0 49 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phases 4 4 8 8 2 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 30.0 300 0.0 30.0 300 0.0

Total Split (%) 66.7% 66.7% 0.0% 66.7% 66.7% 0.0% 33.3% 33.3% 0.0% 33.3% 33.3% 0.0%

Yellow Time (s) 4.0 4.0 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 2.0 2.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min Min Min None None None None

Act Effct Green (s) 65.3 65.3 65.3 65.3 12.4 12.4 12.4

Actuated g/C Ratio 0.78 0.78 0.78 0.78 014 014 0.14

v/c Ratio 0.10 043 0.13 0.71 0.38 0.27 0.21

Control Delay 6.2 4.3 4.8 7.5 324 7.9 22.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.2 4.3 4.8 7.5 324 7.9 22.7

LOS A A A A C A C

Approach Delay 4.3 7.5 20.2 22.7

Approach LOS A A C C

Queue Length 50th (m) 0.3 26.0 1.0 64.9 9.9 0.0 4.1

Queue Length 95th (m) 2.4 46.0 44 115.6 22.6 9.4 13.0

Internal Link Dist (m) 572.1 531.6 183.9 139.9

Turn Bay Length (m) 70.0 70.0 30.0

Base Capacity (vph) 105 2808 262 2816 402 500 436

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.10 042 0.13 0.70 020 0.16 0.11

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 83.6

Natural Cycle: 65

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.71

Intersection Signal Delay: 7.2
Intersection Capacity Utilization 67.4%
Analysis Period (min) 15

Intersection LOS: A
ICU Level of Service C

Splits and Phases: 13: Glendale & Temple Terrace
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Appendix E - Intersection Level of Performance Analysis Page E-145
14: Glendale & HWY 102 SB Off 2026 PM Peak with Hwy 107 (Fig C7-B Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul N 4 % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
FIt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 0 3579 1601 3471 3579 0 0 0 0 1700 1700 1601
Satd. Flow (RTOR) 344 43
Volume (vph) 0 850 335 1125 1590 0 0 0 0 90 0 350
Lane Group Flow (vph) 0 924 364 1223 1728 0 0 0 0 49 49 380
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 10.0 22.0 22.0 22.0 22.0
Total Split (s) 0.0 44.0 44.0 46.0 90.0 0.0 0.0 0.0 0.0 30.0 30.0 30.0
Total Split (%) 0.0% 36.7% 36.7% 38.3% 75.0% 0.0% 0.0% 0.0% 0.0% 25.0% 25.0% 25.0%
Yellow Time (s) 4.0 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 2.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min  None Min None None None
Act Effct Green (s) 37.1 37.1 42.0 83.2 26.0 26.0 26.0
Actuated g/C Ratio 0.32 0.32 0.36 0.71 0.22 0.22 0.22
v/c Ratio 0.81 0.49 0.98 0.68 0.13 0.13 0.98
Control Delay 435 6.4 59.6 11.2 38.9 38.9 81.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 435 6.4 59.6 11.2 38.9 38.9 81.3
LOS D A E B D D F
Approach Delay 33.0 31.2 72.6
Approach LOS C C E
Queue Length 50th (m) 102.4 3.2 ~1495 1041 9.8 9.8 814
Queue Length 95th (m) 126.7 24.7 #196.1 125.2 20.9 20.9 #144.2
Internal Link Dist (m) 531.6 310.0 470.7 506.7
Turn Bay Length (m) 70.0 70.0 90.0 90.0
Base Capacity (vph) 1193 763 1245 2565 377 377 389
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.48 0.98 0.67 0.13 0.13 0.98

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 117.2

Natural Cycle: 80

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 35.9
Intersection Capacity Utilization 100.1%
Analysis Period (min) 15
~ 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.

Splits and Phases:

14: Glendale & HWY 102 SB Off

Intersection LOS: D
ICU Level of Service G
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Appendix E - Intersection Level of Performance Analysis
15: Duke & HWY 102 NB On

Page E-146
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 +1s % 4 ul

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 0 0 3546 0 1700 1700 1601 0 0 0
FIt Permitted 0.053 0.950 0.950

Satd. Flow (perm) 100 3579 0 0 3546 0 1700 1700 1601 0 0 0
Satd. Flow (RTOR) 9 429

Volume (vph) 200 740 0 0 2030 125 685 0 395 0 0 0
Lane Group Flow (vph) 217 804 0 0 2343 0 373 372 429 0 0 0
Turn Type pm-+pt Perm Free

Protected Phases 7 4 8 2

Permitted Phases 4 2 Free

Detector Phases 7 4 8 2 2

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 8.0 22.0 22.0 22.0 22.0

Total Split (s) 14.0 90.0 0.0 0.0 76.0 0.0 30.0 30.0 0.0 0.0 0.0 0.0
Total Split (%) 11.7% 75.0% 0.0% 0.0% 63.3% 0.0% 25.0% 25.0% 0.0% 0.0% 0.0% 0.0%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 2.0 2.0 2.0 2.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None Min Min None None

Act Effct Green (s) 86.0 86.0 72.0 26.0 26.0 120.0

Actuated g/C Ratio 0.72 0.72 0.60 0.22 0.22 1.00

v/c Ratio 1.02 0.31 1.10 1.01 1.01 0.27

Control Delay 100.3 6.6 77.4 97.3 96.7 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 100.3 6.6 77.4 97.3 96.7 0.4

LOS F A E F F A

Approach Delay 26.5 77.4 61.7

Approach LOS C E E

Queue Length 50th (m) ~38.3 32.3 ~329.8 ~95.0 -~944 0.0

Queue Length 95th (m) #87.1 40.5 #371.3 #158.7 #158.3 0.0

Internal Link Dist (m) 310.0 375.7 468.1 548.7

Turn Bay Length (m) 75.0 150.0 90.0

Base Capacity (vph) 212 2565 2131 368 368 1601

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 1.02 0.31 1.10 1.01 1.01 0.27

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.10

Intersection Signal Delay: 61.9

Intersection Capacity Utilization 117.5%

Analysis Period (min) 15

~ 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.

Intersection LOS: E
ICU Level of Service H

Splits and Phases:  15: Duke & HWY 102 NB On
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Appendix E - Intersection Level of Performance Analysis

16: Duke & Damascus

Page E-147
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1» % 4 ul 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 0 1700 1700 1601 0 1883 1601
FIt Permitted 0.087 0.197 0.950 0.950

Satd. Flow (perm) 164 3579 1601 371 3579 0 1700 1700 1601 0 1883 1601
Satd. Flow (RTOR) 446 60 21
Volume (vph) 5 770 410 115 1640 0 530 0 75 0 0 15
Lane Group Flow (vph) 5 837 446 125 1783 0 288 288 82 0 0 16
Turn Type Perm Perm pm+pt custom Perm Perm Perm
Protected Phases 6 5 2 3 3 4
Permitted Phases 6 6 2 3 3 4 4
Detector Phases 6 6 6 5 2 3 3 3 4 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 8.0 22.0 22.0 22.0 22.0 10.0 10.0 10.0
Total Split (s) 50.0 50.0 50.0 14.0 64.0 0.0 300 30.0 300 16.0 16.0 16.0
Total Split (%) 455% 455% 455% 12.7% 58.2% 0.0% 27.3% 27.3% 27.3% 145% 145% 14.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None Min Min Min Min  None None None
Act Effct Green (s) 390 390 390 476 482 19.8 19.8 19.8 8.3
Actuated g/C Ratio 048 048 048 058 0.60 025 025 0.25 0.09
v/c Ratio 006 048 044 036 0383 0.69 0.69 0.19 0.09
Control Delay 19.8 18.1 35 12.0 19.3 410 410 13.7 171
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.8 18.1 35 12.0 19.3 410 410 13.7 17.1
LOS B B A B B D D B B
Approach Delay 13.0 18.8 37.6

Approach LOS B B D

Queue Length 50th (m) 04 435 0.0 6.9 95.2 425 425 2.6 0.0
Queue Length 95th (m) 3.1 85.2 17.3 205 199.4 88.8 88.8 15.3 55
Internal Link Dist (m) 375.7 127.2 372.1 339.5

Turn Bay Length (m) 50.0 60.0 50.0 30.0 30.0
Base Capacity (vph) 88 1919 1065 385 2348 534 534 544 239
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 044 042 0.32 0.76 054 054 0.15 0.07

Intersection Summary

Cycle Length: 110
Actuated Cycle Length: 80.7
Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83
Intersection Signal Delay: 20.1

Intersection Capacity Utilization 73.3%

Analysis Period (min) 15

Splits and Phases:

16: Duke & Damascus

Intersection LOS: C
ICU Level of Service D
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Appendix E - Intersection Level of Performance Analysis

17: Duke & Mann

Page E-148
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

A N Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 +1s L
Sign Control Free  Free Stop
Grade 0% 0% 0%
Volume (veh/h) 20 885 1670 10 15 45
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 962 1815 11 16 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (m) 308
pX, platoon unblocked 0.63 0.63 0.63
vC, conflicting volume 1826 2345 913
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1723 2549 272
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 90 0 89
cM capacity (veh/h) 228 12 457
Direction, Lane # EB1 EB2 EB3 WB1 WB2 SB1
Volume Total 22 481 481 1210 616 65
Volume Left 22 0 0 0 0 16
Volume Right 0 0 0 0 11 49
cSH 228 1700 1700 1700 1700 46
Volume to Capacity 0.10 0.28 0.28 0.71 0.36 1.41
Queue Length 95th (m) 2.4 0.0 0.0 0.0 0.0 47.7
Control Delay (s) 22.4 0.0 0.0 0.0 0.0 418.0
Lane LOS C F
Approach Delay (s) 0.5 0.0 418.0
Approach LOS F
Intersection Summary
Average Delay 9.7
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
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Appendix E - Intersection Level of Performance Analysis

18: Duke & Rocky Lake

Page E-149
2026 PM Peak with Hwy 107 (Fig C7-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul % +1» % Ts % Ts
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3561 0 1789 1865 0 1789 1701 0
FIt Permitted 0.074 0.449 0.188 0.650
Satd. Flow (perm) 139 3579 1601 846 3561 0 354 1865 0 1224 1701 0
Satd. Flow (RTOR) 184 3 3 71
Volume (vph) 185 500 215 50 1220 40 260 145 10 10 110 200
Lane Group Flow (vph) 201 543 234 54 1369 0 283 169 0 11 337 0
Turn Type pm-+pt Perm Perm pm-+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 2 6 8 4
Detector Phases 5 2 2 6 6 3 8 4 4
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 22.0 22.0 22.0 10.0 22.0 22.0 22.0
Total Split (s) 16.0 70.0 70.0 54.0 54.0 0.0 18.0 50.0 0.0 320 320 0.0
Total Split (%) 13.3% 58.3% 58.3% 45.0% 45.0% 0.0% 15.0% 41.7% 0.0% 26.7% 26.7% 0.0%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Max Max None None None None None None
Act Effct Green (s) 66.1 66.1 66.1 50.7 50.7 42.1 42.1 24.1 24.1
Actuated g/C Ratio 0.57 0.57 0.57 044 044 0.36 0.36 0.21 0.21
v/c Ratio 0.83 0.27 024 015 0.88 094 0.25 0.04 0383
Control Delay 54.5 13.6 4.0 22.9 38.7 68.9 26.3 36.4 51.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.5 13.6 4.0 22.9 38.7 68.9 26.3 36.4 51.8
LOS D B A C D E C D D
Approach Delay 19.7 38.1 53.0 51.3
Approach LOS B D D D
Queue Length 50th (m) 30.3 33.1 5.1 7.6 1543 48.3 26.2 2.0 59.1
Queue Length 95th (m) #70.5 44.6 16.9 16.7 #203.5 #94.7 42.3 6.9 #93.3
Internal Link Dist (m) 284.0 259.3 410.9 153.3
Turn Bay Length (m) 75.0 18.0 75.0 60.0 60.0
Base Capacity (vph) 248 2036 990 369 1554 302 717 286 451
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.27 024 015 0.88 094 024 0.04 0.75

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 116.2
Natural Cycle: 90

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 36.0

Intersection Capacity Utilization 91.0%

Analysis Period (min) 15

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

Splits and Phases:

18: Duke & Rocky Lake

Intersection LOS: D
ICU Level of Service F
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Appendix E - Intersection Level of Performance Analysis
19: Akerley & Burnside Drive

Page E-150

2026 PM Peak with Hwy 107 (Fig C8-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M i“r N M L T i“r N M i“r
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.308 0.129 0.950 0.321

Satd. Flow (perm) 580 3579 1601 243 3579 1601 3471 3579 1601 605 3579 1601
Satd. Flow (RTOR) 162 107 390 158
Volume (vph) 360 1015 240 205 450 135 145 815 390 45 330 145
Lane Group Flow (vph) 391 1103 261 223 489 147 158 886 424 49 359 158
Turn Type pm-+pt Perm pm+pt Perm Prot Perm Perm Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phases 7 4 4 3 8 8 5 2 2 6 6 6
Minimum Initial (s) 7.0 25.0 25.0 7.0 25.0 25.0 12.0 25.0 25.0 25.0 25.0 25.0
Minimum Split (s) 11.0 316 316 11.0 316 31.6 19.1 316 316 316 316 316
Total Split (s) 20.0 350 35.0 200 350 35.0 25.0 65.0 65.0 400 40.0 40.0
Total Split (%) 16.7% 29.2% 29.2% 16.7% 29.2% 29.2% 20.8% 54.2% 54.2% 33.3% 33.3% 33.3%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lag
Lead-Lag Optimize?

Recall Mode None Min Min  None Min Min Min Min Min Min Min Min
Act Effct Green (s) 47.0 316 316 425 29.0 29.0 14.2 45.2 45.2 27.0 27.0 27.0
Actuated g/C Ratio 046 031 0.31 0.42 0.28 0.28 014 044 044 0.26 0.26 0.26
v/c Ratio 0.86 100 043 073 048 028 033 0.56 0.46 0.31 0.38 0.29
Control Delay 39.0 62.8 13.6 360 321 10.8 42.2 23.1 45 373 325 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.0 62.8 136 36.0 321 10.8 42.2 23.1 45 373 325 6.5
LOS D E B D C B D C A D C A
Approach Delay 50.2 29.5 19.8 25.7
Approach LOS D C B C

Queue Length 50th (m) 49.7 ~118.9 14.6 26.7 42.2 5.8 14.8 67.3 3.8 7.8 30.7 0.0
Queue Length 95th (m) #90.1 #168.4 37.2 51.3 57.8 20.4 24.7 88.1 22.0 19.1 45.1 15.0
Internal Link Dist (m) 387.5 407.9 804.6 527.4

Turn Bay Length (m) 100.0 60.0 100.0 60.0 100.0 170.0 75.0 75.0
Base Capacity (vph) 456 1106 607 341 1065 551 668 1849 1016 196 1159 625
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 1.00 043 0.65 0.46 0.27 024 0.48 0.42 0.25 0.31 0.25

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 102.2

Natural Cycle: 95

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 33.8

Intersection Capacity Utilization 97.5%
Analysis Period (min) 15

~ 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.

Splits and Phases:

19: Akerley & Burnside Drive

Intersection LOS: C
ICU Level of Service F
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Appendix E - Intersection Level of Performance Analysis

20: Wright & Burnside Drive

Page E-151
2026 PM Peak with Hwy 107 (Fig C8-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % +1s % 44 ul % 4 ul % 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 3407 0 1789 3579 1601 1789 3579 1601 1789 3579 1601
FIt Permitted 0.499 0.154 0.241 0.111
Satd. Flow (perm) 940 3407 0 290 3579 1601 454 3579 1601 209 3579 1601
Satd. Flow (RTOR) 60 207 119 85
Volume (vph) 360 390 185 400 245 190 290 800 155 115 580 80
Lane Group Flow (vph) 391 625 0 435 266 207 315 870 168 125 630 87
Turn Type pm-+pt pm-+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phases 7 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 22.0 9.5 22.0 22.0 9.5 22.0 22.0 9.5 22.0 22.0
Total Split (s) 30.0 30.0 0.0 30.0 30.0 30.0 20.0 40.0 40.0 20.0 40.0 40.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 25.0% 16.7% 33.3% 33.3% 16.7% 33.3% 33.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 15 2.0 15 2.0 2.0 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max Max None Max Max
Act Effct Green (s) 47.7 24.6 52.4 27.5 275 55.0 40.1 40.1 47.9 36.0 36.0
Actuated g/C Ratio 0.40 0.21 0.44 0.23 0.23 0.46 0.34 0.34 0.40 0.30 0.30
v/c Ratio 0.72 0.83 0.95 0.32 0.39 0.81 0.72 0.27 0.51 0.58 0.16
Control Delay 30.8 51.0 65.1 39.8 7.6 38.5 39.2 11.4 27.4 37.7 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 51.0 65.1 39.8 7.6 38.5 39.2 11.4 27.4 37.7 7.5
LOS C D E D A D D B C D A
Approach Delay 43.3 445 35.6 33.1
Approach LOS D D D C
Queue Length 50th (m) 61.3 67.1 84.8 27.7 0.0 46.8 94.3 7.9 16.5 66.2 0.4
Queue Length 95th (m) 87.8 88.3 #149.5 40.6 19.0 #83.1 1239 25.3 29.3 85.1 11.9
Internal Link Dist (m) 243.0 323.1 923.3 804.6
Turn Bay Length (m) 90.0 80.0 50.0 80.0 50.0 90.0 50.0
Base Capacity (vph) 573 785 457 829 530 391 1210 620 295 1087 545
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.80 0.95 0.32 0.39 0.81 0.72 0.27 0.42 0.58 0.16

Intersection Summary

Cycle Length: 120
Actuated Cycle Length: 118.6
Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95
Intersection Signal Delay: 38.9

Intersection Capacity Utilization 84.3%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

20: Wright & Burnside Drive

Intersection LOS: D
ICU Level of Service E
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Appendix E - Intersection Level of Performance Analysis Page E-152
21: Ronald Smith & Burnside Drive 2026 PM Peak with Hwy 107 (Fig C8-B Vol.)
N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 4 i“r N 4t L T i“r N M i“r
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 1789 1883 1601 1628 3322 1601 3471 3579 1601 1789 3579 1601
FIt Permitted 0.950 0.950 0.969 0.196 0.377
Satd. Flow (perm) 1789 1883 1601 1628 3322 1601 716 3579 1601 710 3579 1601
Satd. Flow (RTOR) 515 328 248 103
Volume (vph) 155 205 1000 640 175 425 400 665 360 250 820 95
Lane Group Flow (vph) 168 223 1087 348 538 462 435 723 391 272 891 103
Turn Type custom Free custom Perm pm+pt custom pm+pt Perm
Protected Phases 3 3 7 7 5 2 1 6
Permitted Phases 3 Free 7 7 2 27 6 6
Detector Phases 3 3 7 7 7 5 2 27 1 6 6
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 139 139 13.7 137 137 13.0 134 135 134 134
Total Split (s) 32.9 32.9 0.0 35.7 35.7 35.7 25.0 454 81.1 15.4 35.8 35.8
Total Split (%) 25.4% 25.4% 0.0% 27.6% 27.6% 27.6% 19.3% 35.1% 62.7% 11.9% 27.7% 27.7%
Yellow Time (s) 4.1 4.1 4.1 4.1 4.1 4.0 45 45 45 45
All-Red Time (s) 2.8 2.8 2.6 2.6 2.6 2.0 1.9 1.9 1.9 1.9
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max None Max Max
Act Effct Green (s) 22.1 221 1218 30.7 30.7 30.7 415 415 76.2 34.7 34.7 34.7
Actuated g/C Ratio 0.18 0.18 1.00 0.25 0.25 0.25 0.34 0.34 0.63 0.28 0.28 0.28
v/c Ratio 0.52 0.65 0.68 0.85 0.64 0.71 0.66 0.59 0.36 0.90 0.87 0.19
Control Delay 50.9 55.8 2.3 63.8 45.3 19.1 36.7 36.5 5.0 78.5 53.4 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.9 55.8 2.3 63.8 45.3 19.1 36.7 36.5 5.0 78.5 53.4 8.0
LOS D E A E D B D D A E D A
Approach Delay 15.9 41.1 28.6 55.1
Approach LOS B D C E
Queue Length 50th (m) 37.0 50.5 0.0 87.6 63.6 28.2 41.0 76.2 13.3 56.5 110.0 0.0
Queue Length 95th (m) 58.5 76.4 0.0 #151.0 88.4 711 58.8 103.1 32.5 #126.7 #165.9 14.0
Internal Link Dist (m) 123.2 343.7 718.3 923.3
Turn Bay Length (m) 40.0 100.0 60.0 113.0 150.0 150.0
Base Capacity (vph) 403 424 1601 421 859 657 704 1220 1099 303 1019 529
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.53 0.68 0.83 0.63 0.70 0.62 0.59 0.36 0.90 0.87 0.19

Intersection Summary

Cycle Length: 129.4

Actuated Cycle Length: 121.8

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 34.2
Intersection Capacity Utilization 75.9%

Analysis Period (min) 15

Intersection LOS: C

ICU Level of Service D

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

Splits and Phases:

21: Ronald Smith & Burnside Drive
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Appendix E - Intersection Level of Performance Analysis

22: HWY 111 WB Ramps & Burnside Drive

Page E-153
2026 PM Peak with Hwy 107 (Fig C8-B Vol.)

N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 44 4 ul
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Satd. Flow (prot) 0 0 0 0 1789 1601 0 3568 0 0 3579 1601
FIt Permitted 0.950 0.709

Satd. Flow (perm) 0 0 0 0 1789 1601 0 2537 0 0 3579 1601
Satd. Flow (RTOR) 417 426
Volume (vph) 0 0 0 155 0 665 45 760 0 0 1465 995
Lane Group Flow (vph) 0 0 0 0 168 723 0 875 0 0 1592 1082
Turn Type Perm Free pm+pt Free
Protected Phases 8 5 2 6
Permitted Phases 8 Free 2 Free
Detector Phases 8 8 5 2 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 8.0 22.0 22.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 14.0 95.0 0.0 0.0 81.0 0.0
Total Split (%) 0.0% 0.0% 0.0% 208% 20.8% 0.0% 11.7% 79.2% 0.0% 0.0% 67.5% 0.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0
Lead/Lag Lead Lag
Lead-Lag Optimize?

Recall Mode None None None Min Min

Act Effct Green (s) 13.6 67.4 45.6 45.6 67.4
Actuated g/C Ratio 0.20 1.00 0.68 0.68 1.00
v/c Ratio 0.47 0.45 0.51 0.66 0.68
Control Delay 255 0.9 7.0 8.4 2.3
Queue Delay 0.3 0.0 0.3 0.5 0.0
Total Delay 25.8 0.9 7.3 8.8 2.3
LOS C A A A A
Approach Delay 5.6 7.3 6.2
Approach LOS A A A

Queue Length 50th (m) 151 0.0 21.7 46.7 0.0
Queue Length 95th (m) 394 0.0 45.0 89.4 0.0
Internal Link Dist (m) 190.3 191.1 59.7 718.3

Turn Bay Length (m)

Base Capacity (vph) 509 1601 2054 2800 1601
Starvation Cap Reductn 0 0 523 0 0
Spillback Cap Reductn 84 0 0 645 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.40 0.45 0.57 0.74 0.68

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 67.4

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68
Intersection Signal Delay: 6.3

Intersection Capacity Utilization 69.9%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: A
ICU Level of Service C

22: HWY 111 WB Ramps & Burnside Drive
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23: HWY 111 EB Ramps & Burnside Drive 2026 PM Peak with Hwy 107 (Fig C8-B Vol.)
N R Y

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

Lane Configurations % N +1s % 4

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Satd. Flow (prot) 1700 1688 0 0 0 0 0 3314 0 1700 1755 0

FIt Permitted 0.950 0.956 0.950 0.981

Satd. Flow (perm) 1700 1688 0 0 0 0 0 3314 0 1700 1755 0

Satd. Flow (RTOR) 4 178

Volume (vph) 565 0 25 0 0 0 0 240 235 1115 505 0

Lane Group Flow (vph) 337 304 0 0 0 0 0 516 0 858 903 0

Turn Type custom custom

Protected Phases 4 4 2 1 1

Permitted Phases 4 1

Detector Phases 4 4 2 1 1

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 22.0

Total Split (s) 28.0 28.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 67.0 67.0 0.0

Total Split (%) 233% 233% 0.0% 0.0% 0.0% 0.0% 0.0% 208% 0.0% 55.8% 55.8% 0.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None None Min Min Min

Act Effct Green (s) 24.0 24.0 18.5 62.7 62.7

Actuated g/C Ratio 020 0.20 0.16 0.53 0.53

v/c Ratio 0.97 0.87 0.77 094 0.96

Control Delay 87.9 70.2 38.9 45.9 48.9

Queue Delay 91.3 52.4 0.2 189.1 195.9

Total Delay 179.3 1226 39.1 2349 24438

LOS F F D F F

Approach Delay 152.4 39.1 240.0

Approach LOS F D F

Queue Length 50th (m) 83.0 72.3 39.9 1925 206.7

Queue Length 95th (m) #145.4 #126.0 59.0 #290.7 #307.5

Internal Link Dist (m) 211.6 206.6 113.8 59.7

Turn Bay Length (m)

Base Capacity (vph) 348 349 728 912 941

Starvation Cap Reductn 0 0 0 312 318

Spillback Cap Reductn 73 73 19 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.23 1.10 0.73 1.43 1.45

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117.2
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 185.2 Intersection LOS: F
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 23: HWY 111 EB Ramps & Burnside Drive

b . - S

E7 s [ 2hs [ 28z

Atlantic Road & Traffic Management Synchro 6 Report
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Appendix F - LOS Results Summary Tables Page F-1

Table F-1 - LOS Results for Glendale Drive / Beaver Bank Road Drive Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria wBL | wBR || _NBT | NB-R |_sSBL | sBT Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-1)
Delay 317 3.0 19.2 3.6 9.5 11.5 12.2
LOS Cc A B A A B B
vic 0.48 0.20 047 0.34 0.66 0.72 -
Queue 54.7 11.2 59.4 12.3 51.0 145.2 -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-47) - Improved intersection Two NB lanes and dual LT SB
Delay 30.1 2.7 16.6 4.0 26.8 12.5 15.9
LOS Cc A B A Cc B B
vic 0.47 0.20 0.27 0.35 0.57 0.73 -
Queue 50.7 10.0 29.0 13.4 64.5 167.8 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-63)- Improved intersection Two NB lanes and dual LT SB
Delay 28.0 2.3 18.7 47 24.6 11.1 15.3
LOS Cc A B A Cc B B
vic 0.48 0.21 0.31 0.42 0.59 0.67 -
Queue 53.0 10.5 29.6 14.5 83.6 138.1 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-109) - Improved intersection Two NB lanes and dual LT SB
Delay 32.8 24 19.9 45 31.6 17.3 19.7
LOS Cc A B A Cc B B
vic 0.55 0.24 0.34 0.46 0.70 0.83 -
Queue 58.8 11.1 34.5 15.4 107.3 194.9 -

PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-24)

Delay 48.1 45.1 58.1 6.6 101.0 6.6 46.7
LOS D D E A F A D
vic 0.68 0.90 1.03 0.18 1.07 0.40 -
Queue 70.5 153.9 299.6 17.9 103.2 514 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-48) - Improved intersection Two NB lanes and dual LT SB
Delay 32.0 22.2 246 75 38.2 9.8 225
LOS C C C A D A C
vic 0.50 0.70 0.74 0.23 0.54 0.46 -
Queue 64.5 123.1 104.5 17.5 42.3 65.3 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-86) - Improved intersection Two NB lanes and dual LT SB
Delay 31.8 28.3 26.1 7.4 411 9.6 252
LOS C C C A D A C
vic 0.48 0.81 0.75 0.25 0.64 0.42 -
Queue 64.5 180.5 104.5 18.3 52.1 56.9 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-132) - Improved intersection Two NB lanes and dual LT SB
Delay 37.9 49.1 28.2 8.2 45.2 10.0 31.6
LOS D D C A D B C
vic 0.63 0.96 0.80 0.27 0.70 0.46 -
Queue 82.8 224.9 125.1 221 55.8 66.9 -

NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc. January 2011
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Page F-2
Table F-2 - LOS Results for Glendale Drive / Old Beaver Bank Road Intersection
LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB-TR I WB-L WB-T I NB-LR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-2)
Delay 0.0 5.1 23.8 3.3
LOS A A C A
vic 0.46 0.62 0.28 -
Queue 0.0 5.7 8.7 -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-49) - Added EB through lane and WB Left Turn Lane
Delay 0.0 10.4 0.0 21.9 25
LOS A B A C A
vic 0.23 0.20 0.21 0.26 -
Queue 0.0 5.7 0.0 7.8 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-64 ) - With added EB through lane and WB Left Turn Lane
Delay 0.0 11.2 0.0 28.2 2.6
LOS A B A D A
vic 0.27 0.23 0.23 0.33 -
Queue 0.0 6.6 0.0 10.5 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-110) - With added EB through lane and WB Left Turn Lane
Delay 0.0 12.6 0.0 43.9 34
LOS A B A E A
vic 0.30 0.29 0.27 0.48 -
Queue 0.0 9.2 0.0 17.3 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-25)
Delay 0.0 3.1 90.6 15.7
LOS A A F C
vic 0.28 0.80 0.97 -
Queue 0.0 34 68.8 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-50) - Added EB through lane and WB Left Turn Lane
Delay 0.0 8.8 0.0 115.8 18.6
LOS A A A F C
vic 0.14 0.13 0.43 1.04 -
Queue 0.0 34 0.0 77.8 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-87) - With added EB through lane and WB Left Turn Lane
Delay 0.0 9.1 0.0 250.0 34.8
LOS A A A F D
vic 0.16 0.14 0.51 1.38 -
Queue 0.0 3.6 0.0 1111 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-133) - With added EB through lane and WB Left Turn Lane
Delay 0.0 9.5 0.0 610.8 84.1
LOS A A A F F
vic 0.18 0.17 0.58 2.18 -
Queue 0.0 4.6 0.0 176.4 -
NOTE: Glendale Drive is considered as an East - West street in these analyses
January 2011

GENIVAR Inc.
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Table F-3 - LOS Results for Glendale Drive / Smokey Drive Intersection

LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB-L [ EB-T I WB-TR I SB-LR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-3)
Delay 1.1 0.0 191.7 36.8
LOS A A F E
vic 0.74 0.29 1.27 -
Queue 1.0 0.0 115.9 -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-51) - Added EB Left Turn Lane
Delay 8.5 0.0 0.0 191.7 36.5
LOS A A A F E
vic 0.04 0.43 0.29 1.27 -
Queue 1.0 0.0 0.0 115.9 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-65) - With EB Left Turn Lane
Delay 8.7 0.0 0.0 329.7 56.4
LOS A A A F F
vic 0.04 0.51 0.32 1.58 -
Queue 1.0 0.0 0.0 148.1 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-111) - With EB Left Turn Lane
Delay 8.9 0.0 0.0 687.1 117.9
LOS A A A F F
vic 0.05 0.58 0.36 2.37 -
Queue 1.2 0.0 0.0 221.5 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-26)
Delay 71 0.0 178.0 19.4
LOS A A F C
vic 0.83 0.57 1.14 -
Queue 9.1 0.0 69.4 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-52)- Added EB Left Turn Lane
Delay 12.1 0.0 0.0 178.0 18.3
LOS B A A F C
vic 0.29 0.23 0.57 1.14 -
Queue 9.1 0.0 0.0 69.4 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-88) - With EB Left Turn Lane
Delay 13.4 0.0 0.0 362.3 321
LOS B A A F D
vic 0.33 0.27 0.65 1.55 -
Queue 10.8 0.0 0.0 93.1 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-134 ) - With EB Left Turn Lane
Delay 16.2 0.0 0.0 984.4 87.5
LOS C A A F F
vic 0.43 0.30 0.74 2.88 -
Queue 16.3 0.0 0.0 146.2 -
NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Appendix F - LOS Results Summary Tables
Table F-4 - LOS Results for Glendale Drive / Rankin Drive Intersection
LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB-L [ EB-T I WB-TR I SB-LR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-4)
Delay 0.3 0.0 30.5 1.7
LOS A A D A
vic 0.79 0.27 0.34 -
Queue 0.2 0.0 10.7 -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-53) - Added EB Left Turn Lane
Delay 84 0.0 0.0 30.5 1.6
LOS A A A D A
vic 0.01 0.49 0.27 0.34 -
Queue 0.2 0.0 0.0 10.7 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-66 ) - With EB Left Turn Lane
Delay 8.6 0.0 0.0 43.6 2.0
LOS A A A E A
vic 0.01 0.57 0.30 0.44 -
Queue 0.2 0.0 0.0 151 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-112) - With EB Left Turn Lane
Delay 8.9 0.0 0.0 88.8 3.9
LOS A A A F A
vic 0.01 0.65 0.34 0.68 -
Queue 0.3 0.0 0.0 27.2 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-27)
Delay 21 0.0 414.9 18.6
LOS A A F C
vic 1.51 0.62 1.44 -
Queue 1.5 0.0 50.6 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-54) - Added EB Left Turn Lane
Delay 16.3 0.0 0.0 414.9 18.1
LOS C A A F C
vic 0.06 0.29 0.62 1.44 -
Queue 1.5 0.0 0.0 50.6 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-89) - With EB Left Turn Lane
Delay 26.6 0.0 0.0 Err Err
LOS D A A N/A N/A
vic 0.12 0.33 0.70 N/A -
Queue 2.9 0.0 0.0 Err -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-135) - With EB Left Turn Lane
Delay 49.3 0.0 0.0 Err Err
LOS E A A N/A N/A
vic 0.25 0.37 0.79 N/A -
Queue 7.0 0.0 0.0 Err -
NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Table F-5 - LOS Results for Glendale Drive / Riverside Drive Intersection
LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB.L | EBTR || _WB-L | WBTR || NBLTR | SB-LTR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-5)
Delay 5.0 121 17.2 6.2 18.7 15.6 12.1
LOS A B B A B B B
vlc 0.04 0.73 0.53 0.32 0.54 0.21 -
Queue 3.6 122.5 26.5 37.7 40.8 16.5 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-67 )
Delay 47 12.7 48.7 5.7 25.7 20.1 15.2
LOS A A D A C C B
vlc 0.04 0.75 0.78 0.32 0.61 0.24 -
Queue 3.6 168.1 51.3 43.0 41.6 16.9 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-113)
Delay 5.0 17.2 310.5 6.1 29.5 224 35.2
LOS A B F A C C D
vlc 0.04 0.83 1.53 0.35 0.67 0.29 -
Queue 3.8 270.0 58.5 53.6 45.2 19.9 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-28)
Delay 10.5 9.4 10.8 19.2 35.7 19.7 18.6
LOS B A B B D B B
vlc 0.20 0.45 0.38 0.82 0.75 0.19 -
Queue 7.1 60.0 26.2 166.8 86.8 20.7 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-90 )
Delay 27.3 9.8 11.5 25.8 415 21.6 22.8
LOS C A A C D C C
vlc 0.41 0.48 0.40 0.90 0.79 0.20 -
Queue 15.1 71.0 28.0 258.8 86.8 20.7 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-136)
Delay 34.0 9.7 12.3 36.9 66.3 23.7 31.8
LOS C A B D E C C
vlc 0.49 0.52 0.47 0.98 0.94 0.24 -
Queue 19.9 76.8 32.2 308.2 114.2 23.8 -
NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Appendix F - LOS Results Summary Tables

Table F-6 - LOS Results for Glendale Drive / Metropolitan Avenue Intersection

LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB.L | EBT || _wBT | wBR || sBL | SBR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-6)
Delay 9.4 11.0 213 4.6 271 14.8 14.3
LOS A B Cc A C B B
vic 0.45 0.55 0.40 0.31 0.61 0.42 -
Queue 35.2 73.1 45.7 13.0 59.1 30.2 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-68 )
Delay 9.5 13.0 214 4.2 28.0 15.4 15.2
LOS A B C A C B B
vic 0.47 0.66 0.45 0.30 0.62 0.42 -
Queue 34.6 97.4 52.6 12.5 64.7 33.2 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-114)
Delay 11.0 16.2 224 3.8 32.0 18.2 17.5
LOS B B Cc A C B B
vic 0.56 0.76 0.51 0.34 0.66 0.46 -
Queue 39.1 117.7 58.3 12.3 96.7 46.0 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-29)
Delay 26.3 6.2 36.4 9.9 44.0 21.5 25.5
LOS C A D A D C C
vic 0.62 0.26 0.87 0.41 0.65 0.57 -
Queue 56.5 38.6 237.0 44.8 71.5 45.2 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-91)
Delay 26.1 6.5 56.6 11.3 45.2 21.5 33.5
LOS C A E B D C C
vic 0.63 0.31 0.99 0.40 0.67 0.58 -
Queue 56.5 46.9 304.2 50.8 71.5 45.2 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-137)
Delay 55.4 6.0 52.3 7.7 61.1 31.5 371
LOS E A D A E C D
vic 0.87 0.33 1.00 0.41 0.81 0.70 -
Queue 91.8 44.4 308.3 40.0 95.0 60.5 -
NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Table F-7 - LOS Results for Glendale Drive / Raymond Drive Intersection
LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB-TR I WB-L [ WB-T I NB-LR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-7)
Delay 0.0 1.1 41.4 1.8
LOS A A E A
vic 0.55 0.77 0.33 -
Queue 0.0 0.9 10.3 -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-55) - Added WB Left Turn Lane
Delay 0.0 11.4 0.0 414 1.6
LOS A B A E A
vic 0.55 0.04 0.25 0.33 -
Queue 0.0 0.9 0.0 10.3 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-69 ) - With WB Left Turn Lane
Delay 0.0 13.5 0.0 89.0 29
LOS A B A F A
vic 0.62 0.05 0.28 0.56 -
Queue 0.0 1.2 0.0 19.0 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-115) - With WB Left Turn Lane
Delay 0.0 17.5 0.0 371.9 11.4
LOS A B A F B
vic 0.71 0.09 0.32 1.26 -
Queue 0.0 2.1 0.0 40.0 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-30)
Delay 0.0 0.6 Err Err
LOS A A N/A N/A
vic 0.35 1.17 N/A -
Queue 0.0 0.4 Err -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-56) - Added WB Left Turn Lane
Delay 0.0 8.9 0.0 Err Err
LOS A A A N/A N/A
vic 0.35 0.02 0.64 N/A -
Queue 0.0 0.4 0.0 Err -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-92) - With WB Left Turn Lane
Delay 0.0 9.2 0.0 Err Err
LOS A A A N/A N/A
vic 0.39 0.02 0.73 N/A -
Queue 0.0 0.4 0.0 Err -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-138) - With WB Left Turn Lane
Delay 0.0 9.6 0.0 Err Err
LOS A A A N/A N/A
vic 0.43 0.03 0.82 N/A -
Queue 0.0 0.6 0.0 Err -
NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Table F-8 - LOS Results for Glendale Drive / McDougall Avenue / Stadium Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria EB-L | EB-TR || WB-L | WB-T | WB-R | NB-LTR | SB-LT | SB-R Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-8)
Delay 19.3 6.5 20.6 26.7 8.1 16.3
LOS B A Cc Cc A B
vic 0.86 0.43 0.51 0.43 0.11 -
Queue 206.5 47.3 28.3 24.1 6.0 -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-57) - Added WB RT Lane, Left Turn Lanes and LT Phases
Delay 5.5 12.9 11.0 8.3 24 26.3 33.7 10.3 13.7
LOS A B B A A Cc Cc A B
vic 0.06 0.75 0.14 0.28 0.10 0.53 0.49 0.11 -
Queue 4.9 178.0 7.2 50.4 6.8 39.1 32.2 7.3 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-70) - With WB RT Lane, Left Turn Lanes and LT Phases
Delay 4.8 19.4 18.4 9.6 2.3 29.5 38.0 10.2 18.1
LOS A B B A A Cc D B B
vic 0.07 0.87 0.26 0.34 0.10 0.56 0.52 0.11 -
Queue 4.9 267.7 9.7 57.5 6.8 39.1 32.2 7.3 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-116) - With WB RT Lane, Left Turn Lanes and LT Phases
Delay 5.2 36.2 18.7 10.5 2.2 345 43.8 9.6 28.4
LOS A D B B A Cc D A C
vic 0.08 0.98 0.26 0.38 0.12 0.64 0.61 0.12 -
Queue 5.4 327.8 9.8 67.2 7.3 46.5 37.0 7.7 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-31)
Delay 7.3 36.6 36.4 51.3 13.2 28.2
LOS A D D D B C
vic 0.58 1.00 0.47 0.49 0.17 -
Queue 86.3 405.3 29.7 31.9 9.6 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-58) - Added WB RT Lane, Left Turn Lanes and LT Phases
Delay 10.4 4.8 75 26.7 45 34.1 47.5 12.8 19.7
LOS B A A C A C D B B
vic 0.34 0.40 0.13 0.91 0.09 0.45 0.48 0.17 -
Queue 9.7 56.2 12.6 337.9 11.1 28.8 30.4 9.1 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-93) - With WB RT Lane, Left Turn Lanes and LT Phases
Delay 13.4 5.1 7.4 39.7 4.6 39.8 54.4 13.8 274
LOS B A A D A D D B C
vic 0.38 0.44 0.14 0.99 0.09 0.47 0.51 0.17 -
Queue 12.0 68.5 13.1 430.8 11.8 324 33.9 9.9 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-139) - With WB RT Lane, Left Turn Lanes and LT Phases
Delay 15.4 6.1 8.4 88.7 5.1 44.0 57.2 13.1 54.5
LOS B A A F A D E B D
vic 0.41 0.5 0.18 1.13 0.10 0.54 0.57 0.18 -
Queue 14.2 84.9 15.7 523.3 14.1 38.3 37.7 10.4 -

NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Table F-9 - LOS Results for Glendale Drive / Pinehill Drive Intersection

LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB-TR I WB-L [ WB-T I NB-LR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-9)
Delay 0.0 7.3 Err N/A
LOS A A N/A N/A
vic 0.69 2.66 N/A -
Queue 0.0 7.3 N/A -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-59) - Added WB Left Turn Lane
Delay 0.0 30.1 0.0 Err N/A
LOS A D A N/A N/A
vic 0.69 0.26 0.27 N/A -
Queue 0.0 7.4 0.0 N/A -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-71) - With WB Left Turn Lane
Delay 0.0 48.5 0.0 Err N/A
LOS A E A N/A N/A
vic 0.77 0.38 0.30 N/A -
Queue 0.0 11.9 0.0 N/A -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-117) - With WB Left Turn Lane
Delay 0.0 153.7 0.0 Err N/A
LOS A F A N/A N/A
vic 0.87 0.82 0.34 N/A -
Queue 0.0 30.2 0.0 N/A -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-32)
Delay 0.0 4.0 113.7 6.9
LOS A A F A
vic 0.40 1.63 0.79 -
Queue 0.0 2.0 33.0 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-60) - Added WB Left Turn Lane
Delay 0.0 9.5 0.0 1131 4.6
LOS A A A F A
vic 0.40 0.08 0.79 0.79 -
Queue 0.0 2.0 0.0 32.9 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-94) - With WB Left Turn Lane
Delay 0.0 10.0 0.0 267.5 9.5
LOS A A A F A
vic 0.43 0.09 0.87 1.18 -
Queue 0.0 2.2 0.0 48.2 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-140) - With WB Left Turn Lane
Delay 0.0 10.9 0.0 1108.6 40.6
LOS A B A F E
vic 0.49 0.12 0.99 2.90 -
Queue 0.0 3.0 0.0 85.7 -
NOTE: Glendale Drive is considered as an East - West street in these analyses
GENIVAR Inc. January 2011
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Table F-10 - LOS Results for Glendale Drive / Chandler Drive Intersection
LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB-L [ EB-T I WB-TR I SB-LR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-10)
Delay 0.6 0.0 21.9 1.4
LOS A A C A
vic 0.96 0.26 0.25 -
Queue 0.5 0.0 7.3 -
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-61) - Added EB Left Turn Lane
Delay 8.3 0.0 0.0 21.9 1.1
LOS A A A C A
vic 0.02 0.62 0.26 0.25 -
Queue 0.5 0.0 0.0 7.3 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-72) - With EB Left Turn Lane
Delay 84 0.0 0.0 27.7 1.2
LOS A A A D A
vic 0.02 0.71 0.28 0.31 -
Queue 0.5 0.0 0.0 9.6 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E118 ) - With EB Left Turn Lane
Delay 8.6 0.0 0.0 47.9 2.0
LOS A A A E A
vic 0.02 0.81 0.33 0.50 -
Queue 0.5 0.0 0.0 18.6 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-33)
Delay 1.9 0.0 38.8 1.4
LOS A A E A
vic 1.04 0.72 0.26 -
Queue 1.6 0.0 7.6 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-62) - Added EB Left Turn Lane
Delay 11.8 0.0 0.0 38.8 1.0
LOS B A A E A
vic 0.07 0.32 0.72 0.26 -
Queue 1.6 0.0 0.0 7.6 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-95) - With EB Left Turn Lane
Delay 12.8 0.0 0.0 53.2 1.2
LOS B A A F A
vic 0.08 0.36 0.81 0.34 -
Queue 1.9 0.0 0.0 10.3 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-141) - With EB Left Turn Lane
Delay 14.4 0.0 0.0 89.1 1.7
LOS B A A F A
vic 0.10 0.41 0.91 0.49 -
Queue 2.6 0.0 0.0 15.5 -
NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Table F-11 - LOS Results for Glendale Drive / McGee Drive Intersection

LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB.L | EBTR || _WB-L | WBTR || NBLTR | SB-LTR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-11)
Delay 8.2 0.0 10.8 0.0 42.8 50.3 3.9
LOS A A B A E F A
vic 0.01 0.63 0.04 0.25 0.41 0.46 -
Queue 0.3 0.0 1.0 0.0 13.8 15.9 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-73)
Delay 8.4 0.0 11.5 0.0 62.0 84.4 5.4
LOS A A B A F F A
vic 0.01 0.71 0.05 0.28 0.52 0.62 -
Queue 0.3 0.0 1.1 0.0 18.8 23.3 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-119)
Delay 8.6 0.0 12.7 0.0 218.2 408.1 243
LOS A A B A F F C
vic 0.02 0.81 0.07 0.32 1.07 1.47 -
Queue 0.4 0.0 1.6 0.0 44.5 56.2 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-34)
Delay 121 0.0 8.7 0.0 76.4 50.3 2.8
LOS B A A A F F A
vic 0.08 0.30 0.08 0.74 0.44 0.26 -
Queue 2.0 0.0 1.9 0.0 13.8 7.2 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-96)
Delay 13.2 0.0 9.0 0.0 131.9 75.1 3.8
LOS B A A A F F A
vic 0.09 0.34 0.08 0.83 0.62 0.35 -
Queue 22 0.0 2.0 0.0 19.7 10.2 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-142)
Delay 14.9 0.0 9.3 0.0 448.5 233.8 1141
LOS B A A A F F B
vic 0.12 0.39 0.10 0.94 1.26 0.86 -
Queue 3.0 0.0 2.5 0.0 32.7 25.9 -
NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc.
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Table F-12 - LOS Results for Cobequid Road / Glendale Drive / Glendale Avenue Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersect
Criteria_|"ep1 [ TR |l weL | wet [ wer || NBL [ Ne7rR || sBL | sear || °"-9F
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-12)
Delay 15.4 33.0 20.8 17.0 18.5 17.8 32.0 25.7 25.7
LOS B C C B B B C C Cc
vlc 0.22 0.83 0.53 0.33 0.41 0.58 0.84 0.55 -
Queue 18.7 95.8 29.0 28.0 23.0 27.4 90.3 50.8 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-74) Add WB right turn lane; Split Phase on Cobequid Road
Delay 18.3 38.1 40.9 25.2 4.9 48.3 31.2 55.2 421 36.8
LOS B D D C A D Cc E D D
vlc 0.21 0.82 0.73 0.22 0.25 0.41 0.66 0.83 0.75 -
Queue 22.7 131.2 58.7 37.0 14.7 40.0 43.7 138.7 98.9 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-120) Add WB right turn lane; Split Phase on Cobequid Road
Delay 19.2 45.2 64.4 27.4 4.9 49.7 38.7 69.1 50.4 44.5
LOS B D E C A D D E D D
vlc 0.24 0.89 0.88 0.26 0.29 0.44 0.74 0.92 0.85 -
Queue 25.9 159.1 75.0 40.7 15.4 44.9 55.6 164.6 122.9 -

PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-35)

Delay 20.1 21.1 19.8 384 314 27.8 24.6 27.8 29.6
LOS C C B D C C C C C
vlc 0.46 0.37 0.52 0.89 0.80 0.58 0.59 0.60 -
Queue 24.6 39.3 42.4 133.2 794 55.2 35.2 37.6 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-97) Add WB right turn lane; Split Phase on Cobequid Road
Delay 25.8 27.3 23.0 385 10.7 471 43.6 53.4 38.2 34.1
LOS C C C D B D D D D C
vlc 0.51 0.47 0.61 0.83 0.53 0.56 0.72 0.66 0.64 -
Queue -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-143) Add WB right turn lane; Split Phase on Cobequid Road
Delay 304 29.2 26.0 46.7 13.8 51.0 50.0 59.0 42.7 39.6
LOS C C C D B D D E D D
vlc 0.59 0.43 0.67 0.91 0.59 0.62 0.80 0.73 0.71 -
Queue 37.5 66.2 59.1 188.4 63.3 74.6 84.4 82.8 64.9 -

NOTE: Glendale Drive is considered as an East - West street in these analyses

GENIVAR Inc. January 2011



Page F-13

GENIVAR Inc.

Appendix F - LOS Results Summary Tables
Table F-13 - LOS Results for Glendale Drive / Estates Boulevard / Temple Terrace Intersection
LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria EB-L | EBTR | WB-L WB-TR__|[__NB-L NB-TR | SB-LTR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-13)
Delay 3.7 44 6.0 3.5 15.1 2.3 11.6 43
LOS A A A A B A B A
vlc 0.03 0.42 0.19 0.23 0.15 0.18 0.04 -
Queue 1.9 32.3 6.0 15.7 7.5 25 3.1 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-75)
Delay 2.7 4.5 24.2 2.6 28.7 18.8 21.2 5.1
LOS A A Cc A C B B A
vlc 0.03 0.58 0.49 0.26 0.20 0.30 0.05 -
Queue 1.8 64.9 22.2 20.3 11.5 13.9 4.5 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-121)
Delay 3.1 5.7 30.7 3.0 29.6 25.3 21.3 6.2
LOS A A Cc A C C C A
vlc 0.05 0.65 0.55 0.29 0.19 0.36 0.05 -
Queue 2.6 91.4 26.0 25.8 11.3 18.2 4.5 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-36)
Delay 44 4.2 45 5.7 19.8 0.7 1.3 5.5
LOS A A A A B A B A
vlc 0.02 0.29 0.07 0.51 0.29 0.15 0.14 -
Queue 1.1 22.9 3.8 49.6 15.8 0.0 8.0 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-98)
Delay 4.6 4.1 4.4 6.4 29.0 3.1 16.6 6.2
LOS A A A A C A B A
vlc 0.05 0.38 0.10 0.64 0.34 0.22 0.17 -
Queue 1.3 37.6 4.1 86.8 20.3 3.8 10.3 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-144)
Delay 6.2 4.3 4.8 7.5 324 7.9 22.7 7.2
LOS A A A A C A C A
vlc 0.10 0.43 0.13 0.71 0.38 0.27 0.21 -
Queue 2.4 46.0 4.4 115.6 22.6 9.4 13.0 -
NOTE: Glendale Avenue is considered as an East - West street in these analyses
January 2011
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Table F-14 - LOS Results for Highway 102 SB Ramps / Glendale Avenue Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria EBT | EBR | _wBL | WwBT | sBiT | SBR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-14)
Delay 8.9 9.0 35 24.7 0.9 7.8
LOS A A A C A A
vic 0.57 0.45 0.16 0.31 0.27 -
Queue 58.1 16.2 13.0 24.8 0.0 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-76) - Added EB right turn lane and WB and SB dual left
Delay 13.9 3.2 29.9 27 345 10.6 11.6
LOS B A Cc A Cc C B
vic 0.60 0.51 0.42 0.20 0.22 0.47 -
Queue 91.8 16.8 36.0 16.4 20.8 18.0 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-122) - With EB right turn lane and WB and SB dual left
Delay 16.8 4.7 34.0 3.0 38.5 11.2 13.7
LOS B A Cc A D B B
vic 0.70 0.59 0.49 0.24 0.25 0.52 -
Queue 116.9 31.9 42.2 19.6 23.0 19.4 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-37)
Delay 16.1 16.4 8.1 20.8 20.7 13.7
LOS B B A C C B
vic 0.66 0.71 0.50 0.18 0.68 -
Queue 57.0 51.0 57.3 20.1 55.5 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-99) - Added EB right turn lane and WB and SB dual left
Delay 35.8 4.9 433 9.5 35.5 50.5 26.8
LOS D A D A D D C
vic 0.72 0.45 0.88 0.61 0.12 0.83 -
Queue 99.2 17.8 175.2 100.0 19.1 107.3 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-145) - With EB right turn lane and WB and SB dual left
Delay 43.5 6.4 59.6 11.2 38.9 81.3 35.9
LOS D A E B D F D
vic 0.81 0.49 0.98 0.68 0.13 0.98 -
Queue 126.7 24.7 196.1 125.2 20.9 144.2 -
NOTE: Glendale Avenue is considered as an East - West street in these analyses

This intersection has also been evaluated as a roundabout. The Concept Plan is shown on Figure 6-3 and analysis results
are summarized in Table 6-10.
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Table F-15 - LOS Results for Highway 102 NB Ramps / Duke Street Intersection
LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria EB-L [ EB-T _wetR [ NBAT | NB-R Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-15)
Delay 9.9 5.8 4.8 14.6 4.8 7.7
LOS A A A B A A
vic 0.44 0.19 0.17 0.33 0.44 -
Queue 31.7 16.0 121 25.7 13.6 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-77) Add NB right turn lane and right turn channel
Delay 8.8 6.5 5.0 17.5 3.0 6.1
LOS A A A B A A
vic 0.38 0.46 0.27 0.38 0.73 -
Queue 21.6 44.2 21.5 28.2 0.0 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-123) Add NB right turn lane and right turn channel
Delay 11.6 7.6 5.6 21.2 5.8 8.1
LOS B A A C A A
vic 0.49 0.55 0.32 0.43 0.84 -
Queue 28.6 58.8 27.8 38.9 0.0 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-38)
Delay 35.4 8.2 10.1 254 52 15.7
LOS D A B C A B
vic 0.78 0.21 0.50 0.58 0.33 -
Queue 52.6 22.0 55.0 87.4 16.2 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-100) Add NB right turn lane and right turn channel
Delay 68.5 6.2 35.7 75.7 0.0 35.3
LOS E A D E A D
vic 0.89 0.27 0.96 0.91 0.24 -
Queue 71.2 34.7 299.3 133.4 0.0 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-146) Add NB right turn lane and right turn channel
Delay 100.3 6.6 77.4 97.3 0.4 61.9
LOS F A E F A E
vic 1.02 0.31 1.10 1.01 0.27 -
Queue 87.1 40.5 371.3 158.7 0.0 -
NOTE: Duke Street is considered as an East - West street in these analyses
This intersection has also been evaluated as a roundabout. The Concept Plan is shown on Figure 6-3 and analysis results
are summarized in Table 6-9.
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Table F-16 - LOS Results for Duke Street / Damascus Drive Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria EB-L | EB-T | EB-R | WB-L | WB-TR | NB-LT | NB-R | SB-LT | SBR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-16)
Delay 14.8 12.5 3.7 74 5.9 19.3 6.4 0.0 0.1 9.2
LOS B B A A A B A A A A
vic 0.02 0.25 0.42 0.19 0.13 0.31 0.29 0.00 0.02 -
Queue 4.3 35.6 17.8 15.6 16.2 27.2 12.0 0.0 0.0 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-78)
Delay 1.7 28.3 75 12.3 4.9 374 9.3 0.0 0.1 21.4
LOS B C A B A D A A A Cc
vic 0.02 0.93 0.39 0.41 0.21 0.44 0.36 0.00 0.03 -
Queue 4.2 287.7 49.5 21.1 314 36.6 14.6 0.0 0.0 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-124)
Delay 13.9 66.9 94 18.5 6.5 423 94 44.6 241 44.9
LOS B E A B A D A D Cc D
vic 0.02 1.08 0.45 0.49 0.24 0.50 0.39 0.03 0.08 -
Queue 4.4 366.0 63.1 27.5 39.9 44.6 16.0 4.5 5.5 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-39)
Delay 19.0 17.0 5.8 11.0 9.5 17.7 6.8 0.0 0.1 12.1
LOS B B A B A B A A A B
vic 0.02 0.25 0.53 0.22 0.26 0.45 0.13 0.00 0.03 -
Queue 3.1 25.9 19.8 19.7 29.2 52.8 9.7 0.0 0.0 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-101)
Delay 19.8 17.3 3.6 10.7 15.9 35.0 11.6 0.0 6.9 17.3
LOS B B A B B D B A A B
vic 0.07 0.46 0.42 0.29 0.77 0.60 0.17 0.00 0.08 -
Queue 3.1 71.7 16.3 18.5 154.0 76.7 13.0 0.0 2.9 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-147)
Delay 19.8 18.1 35 12.0 19.3 41.0 13.7 0.0 171 20.1
LOS B B A B B D B A B C
vic 0.06 0.48 0.44 0.36 0.83 0.69 0.19 0.00 0.09 -
Queue 3.1 85.2 17.3 20.5 199.4 88.8 15.3 0.0 5.5 -
NOTE: Duke Street is considered as an East - West street in these analyses
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Table F-17 - LOS Results for Duke Street / Mann Street Intersection
LOS Criteria Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
EB-L [ EB-T I WB-TR I SB-LR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-17)
Delay 14 0.0 1.7 1.7
LOS A A B A
vic 0.40 0.18 0.11 -
Queue 1.1 0.0 2.8 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-79) - Additional EB and WB through lanes plus EB LT lane
Delay 8.8 0.0 0.0 19.9 0.7
LOS A A A C A
vic 0.06 0.59 0.17 0.21 -
Queue 1.4 0.0 0.0 6.0 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-125) - Additional EB and WB through lanes plus EB LT lane
Delay 9.1 0.0 0.0 34.2 1.1
LOS A A A C A
vic 0.08 0.67 0.19 0.39 -
Queue 1.9 0.0 0.0 12.9 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-40)
Delay 0.5 0.0 12.6 1.0
LOS A A B A
vic 0.34 0.26 0.10 -
Queue 0.3 0.0 2.6 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-102) - Additional EB and WB through lanes plus EB LT lane
Delay 16.5 0.0 0.0 55.4 1.3
LOS C A A F A
vic 0.05 0.25 0.47 0.44 -
Queue 1.2 0.0 0.0 14.7 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-148) - Additional EB and WB through lanes plus EB LT lane
Delay 224 0.0 0.0 418.0 9.7
LOS C A A F A
vic 0.10 0.28 0.54 1.41 -
Queue 2.4 0.0 0.0 47.7 -
NOTE: Duke Street is considered as an East - West street in these analyses

GENIVAR Inc.
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Table F-18 - LOS Results for Duke Street / Rocky Lake Drive Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria " epy [ EB-T | EB-R | WB-L | WB-TR || NB-L | NB-TR || SB-L | SB-TR Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-18)
Delay 13.9 7.7 0.0 0.0 8.4
LOS B A A A A
vic 0.41 0.10 0.03 0.13 -
Queue 15.7 2.6 0.0 0.0 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-80)
Delay 11.1 17.2 8.7 21.9 17.8 25.1 20.5 31.2 28.9 17.7
LOS B B A C B C C Cc Cc B
vic 0.32 0.75 0.28 0.09 0.18 0.41 0.19 0.10 0.63 -
Queue 28.8 149.6 344 5.6 27.3 34.1 23.5 94 44.7 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-126)
Delay 12.5 22.6 9.9 23.8 19.4 26.1 20.9 30.5 31.2 21.3
LOS B C A C B C C Cc Cc C
vic 0.38 0.86 0.32 0.09 0.21 0.47 0.19 0.09 0.67 -
Queue 33.7 216.9 42.7 5.9 32.6 38.1 24.9 9.4 51.3 -

PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-41)

Delay 242 7.9 0.0 0.0 10.6
LOS C A A A B
vic 0.68 0.17 0.08 0.17 -

Queue 39.7 4.6 0.0 0.0 -

PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-103)

Delay 40.9 11.9 3.0 21.1 29.2 48.5 26.5 35.6 44.0 28.0
LOS D B A C C D C D D C
vic 0.73 0.23 0.20 0.13 0.74 0.80 0.23 0.05 0.75 -

Queue 54.6 39.1 13.0 16.6 158.4 70.0 37.0 6.8 74.9 -

PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-149)

Delay 54.5 13.6 4.0 22.9 38.7 68.9 26.3 36.4 51.8 36.0
LOS D B A C D E C D D D
vic 0.83 0.27 0.24 0.15 0.88 0.94 0.25 0.04 0.83 -

Queue 70.5 44.6 16.9 16.7 203.5 94.7 42.3 6.9 93.3 -

NOTE: Duke Street and Highway 107 are considered as an East - West roads in these analyses.
This intersection has also been evaluated as a roundabout. The Concept Plan is shown on Figure 6-2 and analysis results
are summarized in Table 6-8.
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Table F-19 - LOS Results for Burnside Drive / Highway 107 / Akerley Boulevard Intersection
LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria |'ep ) [ EBT | EB-R |[WB- | WB- | WB- |[NB-L | NB-T | NBR |[SB-L | SB-T | SB-R LOS
L T R
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-19)
Delay 15.5 3.9 17.0 7.6 23.5 5.6 11.9
LOS B A B A Cc A B
vic 0.36 0.52 0.75 0.44 0.47 0.27 -
Queue 38.2 16.9 60.1 48.9 34.8 11.0 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-81)
Delay 28.3 39.7 7.8 43.4 39.6 14.4 49.6 14.2 2.8 34.1 50.0 15.5 37.0
LOS Cc D A D D B D B A C D B D
vic 0.40 0.49 0.26 0.83 0.73 0.05 0.62 0.09 0.15 0.38 0.91 0.64 -
Queue 20.2 59.2 146 |[107.9 | 122.8 7.8 51.3 15.6 8.8 448 | 160.5 | 64.6 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-127)
Delay 30.1 42.2 7.4 83.5 46.8 16.1 53.4 14.3 2.7 35.5 64.2 20.3 46.6
LOS Cc D A F D B D B A D E Cc D
vic 0.45 0.56 0.30 1.03 0.85 0.06 0.70 0.10 0.16 0.43 0.99 0.71 -
Queue 22.8 68.4 155 |[151.2 | 156.4 9.4 60.5 18.1 9.6 52.5 | 1944 | 88.0 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-42)
Delay 19.9 3.2 16.1 7.4 274 11.6 16.0
LOS B A B A Cc B B
vic 0.65 0.40 0.59 0.22 0.59 0.60 -
Queue 94.3 14.6 28.7 25.5 61.9 42.2 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-104)
Delay 274 431 1141 33.4 31.1 6.1 41.2 216 34 343 313 6.6 27.0
LOS Cc D B Cc Cc A D Cc A Cc C A C
vic 0.72 0.87 0.37 0.70 0.42 0.23 0.27 0.50 0.41 0.24 0.33 0.27 -
Queue 64.5 | 136.6 | 28.6 44.3 50.1 12.7 21.0 771 16.1 16.6 39.4 14.1 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-150)
Delay 39.0 62.8 13.6 36.0 32.1 10.8 42.2 23.1 4.5 37.3 325 6.5 33.8
LOS D E B D C B D Cc A D C A C
vic 0.86 1.00 0.43 0.73 0.48 0.28 0.33 0.56 0.46 0.31 0.38 0.29 -
Queue 90.1 168.4 | 37.4 51.3 57.8 20.4 24.7 88.1 22.0 19.1 451 15.0 -
NOTE: Burnside Drive is considered as an North - South street in these analyses
This intersection has also been evaluated as a roundabout. The Concept Plan is shown on Figure 6-2 and analysis results
are summarized in Table 6-7.
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Table F-20 - LOS Results for Burnside Drive / Wright Avenue Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria |"ep| [ EB-TR |[WB-L | WB-T | WB-R |[NB-L | NB-T | NB-R |[ SB-L | SB-T | SB-R Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-20)

Delay 17.5 23.7 17.2 214 7.6 11.9 20.3 4.9 1.7 22.5 4.9 16.7
LOS B C B Cc A B C A B C A B
vic 0.12 0.38 0.30 0.33 0.14 0.24 0.38 0.47 0.20 0.54 0.38 -

Queue 9.9 30.4 27.9 41.2 10.2 16.2 42.4 17.4 15.5 60.1 15.6 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-82)

Delay 22.3 29.3 231 30.1 8.6 13.0 20.9 4.4 12.9 241 7.4 19.4
LOS Cc C C Cc A B C A B C A B
vic 0.18 0.41 0.33 0.41 0.19 0.31 0.37 0.43 0.41 0.68 0.46 -

Queue 15.1 34.5 33.0 48.0 12.3 16.5 52.5 17.9 32.0 105.3 32.6 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-128)

Delay 23.4 31.9 25.3 34.7 8.6 16.4 22.2 4.4 14.6 27.2 9.7 21.7
LOS C C C C A B C A B C A C
vic 0.22 0.46 0.40 0.52 0.25 0.38 0.40 0.47 0.49 0.74 0.51 -

Queue 17.8 40.1 38.7 55.8 13.5 22.1 59.9 18.8 38.3 129.4 46.1 -

PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-43)

Delay 26.3 45.4 42.7 37.3 8.2 23.8 28.3 5.3 19.6 32.4 9.3 31.4
LOS C B D D A C C A B C A C
vlc 0.57 0.76 0.84 0.28 0.26 0.57 0.41 0.20 0.24 0.39 0.08 -

Queue 62.5 75.6 107.8 36.0 15.0 61.5 72.7 13.7 18.6 59.0 8.3 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-105)

Delay 28.4 45.6 441 39.4 8.0 26.6 32.1 9.0 23.0 34.0 7.5 32.4
LOS C D D D A C C A C C A C
vlc 0.65 0.76 0.84 0.31 0.38 0.65 0.56 0.21 0.42 0.48 0.13 -

Queue 78.1 75.6 108.2 36.1 18.2 61.5 103.9 19.4 25.0 73.3 11.0 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-151)

Delay 30.8 51.0 65.1 39.8 7.6 38.5 39.2 11.4 27.4 37.7 7.5 38.9
LOS C D E D A D D B C D A D
vlc 0.72 0.83 0.95 0.32 0.39 0.81 0.72 0.27 0.51 0.58 0.16 -

Queue 87.8 88.3 149.3 40.6 19.0 83.1 123.9 25.3 29.3 85.1 11.9 -

NOTE: Burnside Drive is considered as an North - South street in these analyses
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Table F-21 - LOS Results for Burnside Drive / Commodore Drive / Ronald Smith Avenue Intersection
LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria \"ep) [ EB-T [ EB-R |[WB- | WB- | WB- |[NB-L | NB-T | NBR |[ SB-L | SBT | SBR LOS
L T R
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-21)
Delay 44.6 50.4 0.3 55.3 50.5 13.2 31.7 28.1 22.8 54.8 37.8 7.2 29.6
LOS D D A E D B C C Cc D D A C
vic 0.26 0.52 0.23 0.45 0.46 0.38 0.68 0.50 0.85 0.77 0.44 0.33 -
Queue 28.1 53.4 0.0 41.2 36.3 16.6 1218 | 929 | 1704 |[ 951 52.5 16.2 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-83)
Delay 46.8 52.6 0.3 57.4 52.6 13.1 34.9 31.0 28.7 61.9 40.4 6.5 33.3
LOS D D A E D B C C Cc E D A C
vic 0.30 0.53 0.23 0.47 0.47 0.42 0.71 0.55 0.89 0.87 0.60 0.38 -
Queue 31.6 53.4 0.0 41.2 36.3 17.6 1218 | 97.8 [ 181.3 |[142.7 | 83.1 18.6 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-129)
Delay 46.7 54.2 0.4 63.1 56.8 12.8 42.9 35.6 39.5 72.6 43.1 6.5 39.0
LOS D D A E E B D D D E D A D
vic 0.30 0.58 0.26 0.58 0.60 0.42 0.85 0.66 0.94 0.93 0.66 0.41 -
Queue 33.0 60.2 0.0 52.9 47.1 17.9 1524 | 118.1 | 267.2 [[170.8 | 97.3 19.7 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-44)
Delay 46.8 53.4 1.7 56.5 42.8 7.2 32,9 31.0 5.0 50.2 411 9.0 27.6
LOS D D A E D A C C A D D A C
vic 0.37 0.60 0.60 0.78 0.58 0.54 0.59 0.41 0.44 0.63 0.66 0.13 -
Queue 414 67.2 0.0 120.8 | 75.3 24.2 514 71.8 20.7 76.6 112.7 | 11.7 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-106)
Delay 49.6 53.6 1.7 56.7 43.0 11.0 33.1 32.8 5.0 57.7 42.6 8.3 29.1
LOS D D A E D B C C A E D A C
vic 0.48 0.60 0.60 0.78 0.58 0.62 0.59 0.50 0.44 0.74 0.71 0.16 -
Queue 52.1 67.2 0.0 120.8 | 75.3 40.5 514 89.0 20.7 |[100.5 | 130.8 [ 12.7 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-152)
Delay 50.9 55.8 2.3 63.8 453 19.1 36.7 36.5 5.0 78.5 53.4 8.0 34.2
LOS D E A E D B D D A E D A C
vic 0.52 0.65 0.68 0.85 0.64 0.71 0.66 0.59 0.36 0.90 0.87 0.19 -
Queue 58.5 76.4 0.0 151.0 | 884 71.1 58.8 | 103.1 325 |[126.7 | 165.9 | 14.0 -
NOTE: Burnside Drive is considered as an North - South street in these analyses
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Table F-22 - LOS Results for Highway 111 WB Ramps / Burnside Drive Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria WB-L [ wBTR | _NBLT | sBT [ SB-R Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-22)
Delay 77.9 24 19.6 43 0.3 14.3
LOS E A B A A B
vic 0.83 0.68 0.53 0.22 0.20 -
Queue 98.0 0.0 70.0 23.7 0.0 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-84)
Delay 85.6 25 20.8 4.6 04 14.6
LOS F A C A A B
vic 0.83 0.70 0.54 0.27 0.24 -
Queue 98.0 0.0 71.6 30.3 0.0 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-130)
Delay 130.8 42 40.2 5.0 0.4 24.9
LOS F A D A A C
vic 0.91 0.79 0.62 0.31 0.27 -
Queue 116.6 0.0 90.1 35.4 0.0 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-45)
Delay 20.2 0.6 6.1 75 1.5 52
LOS C A A A A A
vic 0.41 0.35 0.40 0.57 0.58 -
Queue 28.7 0.0 31.1 62.4 0.0 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-107)
Delay 21.0 0.7 6.2 7.6 1.6 5.3
LOS C A A A A A
vic 0.42 0.40 0.42 0.59 0.59 -
Queue 0.1 0.0 33.1 66.0 0.0 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-153)
Delay 25.8 0.9 7.3 8.8 2.3 6.3
LOS C A A A A A
vic 0.47 0.45 0.51 0.66 0.68 -
Queue 39.4 0.0 45.0 89.4 0.0 -
NOTE: Burnside Drive is considered as an North - South street in these analyses
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Table F-23 - LOS Results for Highway 111 EB / Burnside Drive Intersection

LOS Control Delay (sec/veh), LOS, v/c Ratio, and 95% Queue (m) by Intersection Movement Intersection
Criteria EB-L [ EBLTR | _NBTR | SsB-L [ sB.AT Los
AM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-23)
Delay 43.4 36.0 421 65.1 69.9 49.8
LOS D D D E E D
vic 0.85 0.77 0.67 0.79 0.80 -
Queue 168.3 143.2 65.5 124.5 129.7 -
AM Peak Hour - 2016 Projected Volumes - With 107 (Page E-85)
Delay 51.0 40.5 455 154.6 169.5 90.0
LOS D D D F F F
vic 0.87 0.78 0.70 0.86 0.87 -
Queue 186.1 149.8 65.5 161.3 169.8 -
AM Peak Hour - 2026 Projected Volumes - With 107 (Page E-131)
Delay 129.8 775 54.4 305.1 3241 175.5
LOS F E D F F F
vic 0.95 0.86 0.81 0.94 0.95 -
Queue 227.4 192.0 75.5 195.8 206.0 -
PM Peak Hour - 2016 Projected Volumes - Without 107 (Page E-46)
Delay 57.3 51.2 31.1 153.0 161.4 112.2
LOS E D C F F F
vic 0.76 0.69 0.67 0.87 0.89 -
Queue 105.1 87.1 49.0 234.7 248.0 -
PM Peak Hour - 2016 Projected Volumes - With 107 (Page E-108)
Delay 70.1 58.8 324 162.4 172.2 120.9
LOS E E C F F F
vic 0.82 0.74 0.69 0.87 0.89 -
Queue 122.2 104.7 49.8 224.0 248.7 -
PM Peak Hour - 2026 Projected Volumes - With 107 (Page E-154)
Delay 179.3 122.6 39.1 234.9 2448 185.2
LOS F F D F F F
vic 0.97 0.87 0.77 0.94 0.96 -
Queue 145.4 126.0 59.0 290.7 307.5 -
NOTE: Burnside Drive is considered as an North - South street in these analyses
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 7/29/2010

Analysis Time Period: AM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:

Analysis Year: 2010 AM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.50
weaving ratio, R 0.35

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving
\% \% \% \

A-C B-D A-D B-C
volume, V 775 0 500 265 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 215 0 139 74 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 869 0 561 297 pc/h

weaving and Non-Weaving Speeds
weaving Non-wWeaving

a (Exhibit 24-6) 0.15 0.00

b (Exhibit 24-6) 2.20 4.00

c (Exhibit 24-6) 0.97 1.30

d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 1.68 0.88
weaving and non-weaving speeds, Si 59.03 73.92
Number of lanes required for

unconstrained operation, Nw (Exhibit 24-7) 1.20
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40

Type of operation is Unconstrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 65.69 km/h
weaving segment density, D 8.76 pc/km/1n
Level of service, LOS B

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 858 2800 a
Average flow rate (pc/h/1n) 575 2350 b
volume ratio, VR 0.50 0.45 C
weaving ratio, R 0.35 N/A d
weaving length (m) 100 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 7/29/2010

Analysis Time Period: PM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:

Analysis Year: 2010 PM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.61
weaving ratio, R 0.16

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving
\% \% \% \

A-C B-D A-D B-C
volume, V 1035 0 1350 250 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 288 0 375 69 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1161 0 1515 280 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 7.74 1.35
weaving and non-weaving speeds, Si 34.76 64.01
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.50
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 42.36 km/h
weaving segment density, D 23.26 pc/km/1n
Level of service, LOS E

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1795 2800 a
Average flow rate (pc/h/1n) 985 2350 b
volume ratio, VR 0.61 0.45 C
weaving ratio, R 0.16 N/A d
weaving length (m) 100 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 7/29/2010

Analysis Time Period: AM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:

Analysis Year: 2016 AM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.50
weaving ratio, R 0.35

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving
\% \% \% \

A-C B-D A-D B-C
volume, V 845 0 545 290 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 235 0 151 81 \%
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 948 0 611 325 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving

a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 1.83 0.99
weaving and non-weaving speeds, Si 57.20 71.26
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.22
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Unconstrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 63.50 km/h
weaving segment density, D 9.89 pc/km/1n
Level of service, LOS B

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 936 2800 a
Average flow rate (pc/h/1n) 628 2350 b
volume ratio, VR 0.50 0.45 C
weaving ratio, R 0.35 N/A d
weaving length (m) 100 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 7/29/2010

Analysis Time Period: PM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:

Analysis Year: 2016 PM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.58
weaving ratio, R 0.16

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving
\% \% \% \

A-C B-D A-D B-C
volume, V 1200 0 1400 275 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 333 0 389 76 \%
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1346 0 1571 308 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 8.14 1.42
weaving and non-weaving speeds, Si 34.29 62.83
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.48
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 42.31 km/h
weaving segment density, D 25.41 pc/km/1n
Level of service, LOS F

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1879 2800 a
Average flow rate (pc/h/1n) 1075 2350 b
volume ratio, VR 0.58 0.45 C
weaving ratio, R 0.16 N/A d
weaving length (m) 100 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 7/29/2010

Analysis Time Period: AM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:

Analysis Year: 2016 AM - with

Description: Highway 107

Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.61
weaving ratio, R 0.42

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving
\% \% \% \

A-C B-D A-D B-C
volume, V 845 0 545 755 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 235 0 151 210 \%
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 948 0 611 847 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 6.32 1.03
weaving and non-weaving speeds, Si 36.83 70.32
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.45
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 45.34 km/h
weaving segment density, D 17.69 pc/km/1n
Level of service, LOS C

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1458 2800 a
Average flow rate (pc/h/1n) 802 2350 b
volume ratio, VR 0.61 0.45 C
weaving ratio, R 0.42 N/A d
weaving length (m) 100 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 7/29/2010

Analysis Time Period: PM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:

Analysis Year: 2016 PM - with

Description: Highway 107

Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.60
weaving ratio, R 0.21

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving
\% \% \% \

A-C B-D A-D B-C
volume, V 1200 0 1400 380 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 333 0 389 106 \%
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1346 0 1571 426 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 8.60 1.54
weaving and non-weaving speeds, Si 33.79 60.94
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.51
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 41.18 km/h
weaving segment density, D 27.06 pc/km/1n
Level of service, LOS F

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1997 2800 a
Average flow rate (pc/h/1n) 1114 2350 b
volume ratio, VR 0.60 0.45 C
weaving ratio, R 0.21 N/A d
weaving length (m) 100 750 e
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Operational Analysis

Page G -7

Analyst: David Blades
Agency/cCo.: Terrain Group Inc.
Date Performed: 7/29/2010
Analysis Time Period: AM Peak Hour
Freeway/Dir of Travel:
weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:
Analysis Year: 2026 AM - with
Description: Highway 107
Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level

Grade %

Length km
weaving type A Multilane or C-D
volume ratio, VR 0.61
weaving ratio, R 0.42

Conversion to pc/h Under Base Conditions
Non-wWeaving weaving
\% \% \% \

A-C B-D A-D B-C
volume, V 960 0 620 865 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 267 0 172 240 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.0 1.00
Flow rate, v 1077 0 695 970 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 7.19 1.22
weaving and non-weaving speeds, Si 35.47 66.27
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.48
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 43.40 km/h
weaving segment density, D 21.06 pc/km/1n
Level of service, LOS D

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

Analyzed
weaving flow rate, vw 1665
Average flow rate (pc/h/1n) 914
volume ratio, VR 0.61
weaving ratio, R 0.42
weaving length (m) 100

GENIVAR Inc

If Max Exceeded See Note

Maximum Note
2800 a
2350 b
0.45 C
N/A d
750 e
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Operational Analysis

Analyst: David Blades
Agency/cCo.: Terrain Group Inc.
Date Performed: 7/29/2010
Analysis Time Period: PM Peak Hour
Freeway/Dir of Travel:
weaving Location: Hwy 101 EB Exit to Hwy 102 NB
Jurisdiction:
Analysis Year: 2026 PM - with
Description: Highway 107
Inputs

Freeway free-flow speed, SFF 110 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 100 m
Terrain type Level

Grade %

Length km
weaving type A Multilane or C-D
volume ratio, VR 0.60
weaving ratio, R 0.21

Conversion to pc/h Under Base Conditions
Non-Weaving weaving
\% \% \% \%

A-C B-D A-D B-C
volume, V 1360 0 1585 430 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 378 0 440 119 \Y%
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHvV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1526 0 1778 482 pc/h

weaving and Non-Weaving Speeds

weaving Non-Weaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 9.70 1.81
weaving and non-weaving speeds, Si 32.79 57.40
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.54
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 39.64 km/h
weaving segment density, D 31.84 pc/km/TIn
Level of service, LOS F

Capacity of base condition, cb 3990 pc/h
Capacity as a 15-minute flow rate, c 3950 pc/h
Capacity as a full-hour volume, ch 3555 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 2260 2800 a
Average flow rate (pc/h/1n) 1262 2350 b
volume ratio, VR 0.60 0.45 C
weaving ratio, R 0.21 N/A d
weaving length (m) 100 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: AM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2010 AM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.57
weaving ratio, R 0.24

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 375 30 405 125 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 104 8 113 35 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 420 33 454 140 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 1.19 0.15
weaving and non-weaving speeds, Si 53.21 79.74
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.56
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 62.16 km/h
Weaving segment density, D 5.61 pc/km/TIn
Level of service, LOS A

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 594 2800 a
Average flow rate (pc/h/1n) 349 b
volume ratio, VR 0.57 0.45 C
weaving ratio, R 0.24 N/A d
weaving length (m) 275 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: PM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2010 PM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.47
weaving ratio, R 0.28

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 1110 70 755 290 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 308 19 210 81 \%
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1245 78 847 325 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 2.40 0.35
weaving and non-weaving speeds, Si 42.82 71.25
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.51
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 54.32 km/h
Weaving segment density, D 15.31 pc/km/1n
Level of service, LOS C

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1172 2800 a
Average flow rate (pc/h/1n) 831 b
volume ratio, VR 0.47 0.45 C
weaving ratio, R 0.28 N/A d
weaving length (m) 275 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: AM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2016 AM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.56
weaving ratio, R 0.23

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 410 35 440 135 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 114 10 122 38 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 460 39 493 151 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 1.29 0.16
weaving and non-weaving speeds, Si 51.96 78.96
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.56
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 61.07 km/h
Weaving segment density, D 6.24 pc/km/1n
Level of service, LOS A

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 644 2800 a
Average flow rate (pc/h/1n) 381 b
volume ratio, VR 0.56 0.45 C
weaving ratio, R 0.23 N/A d
weaving length (m) 275 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: PM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2016 PM - without
Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.47
weaving ratio, R 0.27

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 1215 80 820 310 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 338 22 228 86 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1363 89 920 347 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 2.59 0.39
weaving and non-weaving speeds, Si 41.81 69.97
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.52
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 53.25 km/h
Weaving segment density, D 17.02 pc/km/1n
Level of service, LOS C

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1267 2800 a
Average flow rate (pc/h/1n) 906 b
volume ratio, VR 0.47 0.45 C
weaving ratio, R 0.27 N/A d
weaving length (m) 275 750 e

GENIVAR Inc January 2011



Appendix G - Weave Analyses and Roundabout Analyses Page G- 13

Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: AM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2016 AM - with

Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.57
weaving ratio, R 0.31

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 425 50 425 195 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 118 14 118 54 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 476 56 476 218 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 1.39 0.18
weaving and non-weaving speeds, Si 50.83 78.17
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.58
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 59.93 km/h
Weaving segment density, D 6.82 pc/km/1n
Level of service, LOS A

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 694 2800 a
Average flow rate (pc/h/1n) 408 b
volume ratio, VR 0.57 0.45 C
weaving ratio, R 0.31 N/A d
weaving length (m) 275 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: PM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2016 PM - with

Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.49
weaving ratio, R 0.49

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 1320 185 715 740 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 367 51 199 206 \%
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1481 207 802 830 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 3.27 0.55
weaving and non-weaving speeds, Si 38.99 65.42
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.61
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 49.07 km/h
Weaving segment density, D 22.55 pc/km/1n
Level of service, LOS D

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1632 2800 a
Average flow rate (pc/h/1n) 1106 b
volume ratio, VR 0.49 0.45 C
weaving ratio, R 0.49 N/A d
weaving length (m) 275 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: AM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2026 AM - with

Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.57
weaving ratio, R 0.32

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 480 55 485 225 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 133 15 135 63 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 538 61 544 252 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 1.58 0.22
weaving and non-weaving speeds, Si 48.81 76.59
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.61
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 57.81 km/h
Weaving segment density, D 8.04 pc/km/1n
Level of service, LOS B

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 796 2800 a
Average flow rate (pc/h/1n) 465 b
volume ratio, VR 0.57 0.45 C
weaving ratio, R 0.32 N/A d
weaving length (m) 275 750 e
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Operational Analysis

Analyst: David Blades

Agency/cCo.: Terrain Group Inc.

Date Performed: 08/06/2010

Analysis Time Period: PM Peak Hour

Freeway/Dir of Travel:

weaving Location: Hwy 102 SB Exit to Hwy 101 wB
Jurisdiction:

Analysis Year: 2026 PM - with

Description: Highway 107

Inputs

Freeway free-flow speed, SFF 80 km/h
wWeaving number of Tanes, N 3
weaving segment length, L 275 m
Terrain type Level
Grade %
Length km
weaving type A Multilane or C-D
volume ratio, VR 0.49
weaving ratio, R 0.49

Conversion to pc/h Under Base Conditions

Non-wWeaving weaving

\% \% \ \

A-C B-D A-D B-C
volume, V 1500 210 815 845 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, v15 417 58 226 235 %
Trucks and buses 2 2 2 2 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 1.00
Flow rate, v 1683 235 914 948 pc/h

weaving and Non-Weaving Speeds

weaving Non-wWeaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, wi 3.71 0.65
weaving and non-weaving speeds, Si 37.57 62.86
Number of lanes required for
unconstrained operation, Nw (Exhibit 24-7) 1.64
Maximum number of Tanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

weaving Segment Speed, Density, Level of Service and Capacity

weaving segment speed, S 47.21 km/h
Weaving segment density, D 26.69 pc/km/1n
Level of service, LOS F

Capacity of base condition, cb 4690 pc/h
Capacity as a 15-minute flow rate, c 4644 pc/h
Capacity as a full-hour volume, ch 4180 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
weaving flow rate, vw 1862 2800 a
Average flow rate (pc/h/1n) 1260 b
volume ratio, VR 0.49 0.45 C
weaving ratio, R 0.49 N/A d
weaving length (m) 275 750 e
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Notes:

a.

o NT

weaving segments longer than 750 m. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions”. ) ) ]

Capacity constrained by basic freeway capacity.

Capacity occurs under constrained operating conditions. )
Three-Tane Type A segments do not operate well at volume ratios greater
than 0.45. Poor operations and some local queuing are expected in such
cases.

Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type_A), 4,000 (Type B), 3,500 (Type Q). )

Five-lane Type A segments do not operate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases.

Type B weaving segments do not operate well at volume ratios greater
than 0.80. Poor operations and some local queuing are expected in such
cases.

Type C weaving segments do not operate well at volume ratios greater
than 0.50. Poor operations and some local queuing are expected in such
cases.
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Summary of Roundabout Performance
Burnside Drive / Highway 107 at Akerley Boulevard

ARCADY 7

Version: 7.0.1.130 [12 March 2010]
© Copyright Transport Research Laboratory 2009

For sales and distribution information, program advice and maintenance, contact TRL:
Tel: +44 (0)1344 770758 E-mail: software@trl.co.uk Web: www.trlsoftware.co.uk

The users of this computer program for the solution of an engineering problem are in no way relieved of their
responsibility for the correctness of the solution

Standard Geometry

Vv | D PHI
Approach E Effective R Inscribed | Conflict
road half-  Entry flare Entry circle (entry)
width radius | diameter | angle Exit
(deg) Only
Akerley 8.00 8.00 000 | 2000 | 6000 | 25.00
Westbound ' ’ ' ’ ' '
Highway 107 8.00 800 | 000 | 2000 | 60.00 | 25.00
Extension SB
Akerley 8.00 800 | 000 | 2000 | 6000 | 25.00
Eastbound
Burnside Drive
NB 8.00 8.00 0.00 20.00 60.00 25.00

Summary of Roundabout Performance

2016 wi
Akerley Westbound 1.22 3.87 | 0.55 A 0.73 381 | 042 | A
Highway 107 Extension SB 2.98 9.84 0.75 A 0.21 223 | 017 | A
Akerley Eastbound 0.47 3.64 0.32 A 1.41 414 | 058 | A
Burnside Drive NB 0.31 2.34 0.24 A 1.19 5.00 | 0.54 A
Akerley Westbound 1.77 493 | 0.64 A 1.06 483 | 051 | A
Highway 107 Extension SB | 10.69 | 32.72 | 0.92 D 0.26 241 | 020 | A
Akerley Eastbound 0.66 4.48 0.39 A 2.07 541 | 0.67 | A
Burnside Drive NB 0.38 2.53 | 0.27 A 1.93 7.20 | 0.66 | A

Values shown are the maximum values over all time segments. Delay is the maximum value of average delay per arriving vehicle.

AM Peak runs from 07:30:00 to 08:30:00
PM Peak runs from 16:30:00 to 17:30:00
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Turning Counts — Burnside Drive / Highway 107 at Akerley Boulevard

Projected 2016 Volumes with Highway 107

Highway 107

Akerley Westbound Extension SB Akerley Eastbound Burnside Drive NB
Akerley 0.00 25.00 775.00 340.00
\A{p:fhnund
Hgnway 135.00 0.00 Bypass 955.00
Akerley
Eastbound 385.00 70.00 0.00 Bypass
Burnside
Drive NB Bypass 160.00 315.00 0.00

Highway 107

Akerley Westbound Extension SB Akerley Eastbound Burnside Drive NB

Akerley 0.00 115.00 395.00 180.00

le tbound
;‘f;‘“’ay 40.00 0.00 Bypass 290.00
Akerley
Eastbound 895.00 320.00 0.00 Bypass
Burnside
Drive NB Bypass 730.00 120.00 0.00

Projected 2026 Volumes with Highway 107

Highway 107

Akerley Westbound Extension SB Akerley Eastbound Burnside Drive NB
e 0.00 30.00 880.00 385.00
Hiehway 197 155.00 0.00 Bypass 1070.00
pletley 440.00 80.00 0.00 Bypass
ﬁ:‘:‘:ﬁ; Bypass 180.00 355.00 0.00

Highway 107

Akerley Westbound Extension SB Akerley Eastbound Burnside Drive NB
Q:(::::Z.md 0.00 135.00 450.00 205.00
Highway 197 45.00 0.00 Bypass 330.00
plerley 1015.00 360.00 0.00 Bypass
pumsice Bypass 815.00 145.00 0.00
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Results - Burnside Drive / Highway 107 at Akerley Boulevard
Projected 2016 Volumes with Highway 107

Total Rate Of

Queueing  Average  Queueing

Max Max Total Total Delay Queueing Delay

Max Delay = Queue Max Demand Arrivals (Veh- Delay (Veh-

RFC (s) (Veh) LOS (Veh/hr) (Veh) min) (s) min/min)

Akerley 055 | 3.87 | 1.22 A | 1140.00 | 1140.00 72.58 3.82 1.21
Westbound
Highway 107 075 | 9.84 | 2.98 A | 110042 | 110042 | 171.88 9.37 2.86
Extension SB
Akerley 032 | 364 | 047 A 465.12 465.12 27.88 3.60 0.46
Eastbound
Burnside Drive
B 024 | 234 | 031 A 48512 | 485.12 18.77 2.32 031
Akerley

042 | 381 | 073 A 690.00 | 690.00 43.26 3.76 0.72
Westbound
Highway 107 017 | 223 | 021 | A 34013 | 340.13 12.59 222 0.21
Extension SB
Akerley 058 | 414 | 1.41 A | 122521 | 1225.21 83.22 4.08 1.39
Eastbound
Burnside Drive
B 054 | 500 | 1.19 A 860.35 860.35 70.36 4.91 117

Projected 2026 Volumes with Highway 107

Total Rate Of

Queueing  Average  Queueing

Max Max Total Total DEIEYY Queueing DEIEYY

Max Delay | Queue Max Demand Arrivals (Veh- IEW (Veh-

RFC (s) (Veh) LOS (Veh/hr) (Veh) min) (s) min/min)

Akerley

064 | 493 | 177 A | 129500 | 1295.00 | 104.33 4.83 1.74
Westbound

Highway 107 092 | 3272 | 1069 | D | 123548 | 123548 | 547.04 26.57 9.12
Extension SB

Akerley 039 | 448 | 066 A 530.14 530.14 38.71 438 0.65
Eastbound

z‘;ms'de Drive 027 | 253 | 038 A 545.14 545.14 22.79 2.51 0.38

Akerley 051 | 483 | 106 | A | 79000 | 79000 | 62.46 4.74 1.04
Westbound

Highway 107 020 | 241 | 026 A 385.15 | 385.15 15.35 2.39 0.26
Extension SB

Akerley 067 | 541 | 2.07 A | 138524 | 138524 | 122.02 5.29 2.03
Eastbound

:‘;"‘S'de Drive 066 | 7.20 | 1.93 A 97039 | 97039 | 112.77 6.97 1.88
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Summary of Roundabout Performance
Duke Street / Highway 107 at Rocky Lake Drive

ARCADY 7

Version: 7.0.1.130 [12 March 2010]
© Copyright Transport Research Laboratory 2009

For sales and distribution information, program advice and maintenance, contact TRL:
Tel: +44 (0)1344 770758 E-mail: software@trl.co.uk Web: www.trlsoftware.co.uk

The users of this computer program for the solution of an engineering problem are in no way relieved of their
responsibility for the correctness of the solution

Standard Geometry

\ E R D PHI
Approach Entry Effective Entry Inscribed Conflict
road half- =~ width flare length = radius circle (entry) Exit
width (m) (m) (m) (m) diameter (m) angle (deg) Only
Highway
107 WB 8.00 8.00 0.00 20.00 60.00 25.00
Rocky
Lake Drive 4.00 8.00 25.00 20.00 60.00 25.00
SB
Duke 8.00 8.00 0.00 20.00 60.00 25.00
Street EB
Rocky
Lake Drive 4.00 8.00 25.00 20.00 60.00 25.00
NB

Summary of Roundabout Performance

2016 with Highway 107

Highway 107 WB 0.13 1.88 | 0.12 A 1.26 389 | 055 | A
Rocky Lake Drive SB 0.15 2.33 | 0.13 A 0.31 397 | 023 | A
Duke Street EB 2.15 478 | 0.68 A 0.36 210 | 026 | A
Rocky Lake Drive NB 0.32 4.67 | 0.24 A 0.29 281 | 022 | A

2026 with Highway 107

Highway 107 WB 0.16 194 | 0.13 A 1.78 492 | 064 | A
Rocky Lake Drive SB 0.17 243 | 0.14 A 0.42 473 | 029 | A
Duke Street EB 3.37 6.66 | 0.77 A 0.43 222 (030 | A

Rocky Lake Drive NB 0.44 5.82 0.30 A 0.35 3.06 | 0.26 A
Values shown are the maximum values over all time segments. Delay is the maximum value of average delay per arriving vehicle.
AM Peak runs from 07:30:00 to 08:30:00
PM Peak runs from 16:30:00 to 17:30:00
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Turning Counts — Duke Street / Highway 107 at Rocky Lake Drive
Projected 2016 Volumes with Highway 107

Highway 107 WB Rocky Lake Drive SB | Duke Street EB Rocky Lake Drive NB

Highway 0.00 5.00 240.00 10.00
107 WB

Rocky Lake 20.00 0.00 135.00 75.00
Drive SB

E:"e Street 1440.00 175.00 0.00 Bypass
Rocky Lake 50.00 50.00 145.00 0.00
Drive NB

Highway 107 WB

Duke Street EB

Rocky Lake Drive SB Rocky Lake Drive NB

Highway

0.00 40.00 1075.00 50.00
107 WB

Rocky Lake 10.00 0.00 175.00 95.00
Drive SB

Dulee Street 440.00 160.00 0.00 Bypass
Rocky Lake 10.00 125.00 230.00 0.00
Drive NB

Projected 2026 Volumes with Highway 107

Highway 107 WB Duke Street EB

Rocky Lake Drive SB Rocky Lake Drive NB

High 107

v\;i way 0.00 5.00 275.00 10.00
Ro.cky Lake 20.00 0.00 150.00 85.00
Drive SB

|E3:ke Street 1630.00 195.00 0.00 Bypass
Ro-cky Lake 50.00 55.00 165.00 0.00
Drive NB

Highway 107 WB

Duke Street EB

Rocky Lake Drive SB Rocky Lake Drive NB

Highway 107

i 0.00 40.00 1220.00 50.00
Rocky Lake 10.00 0.00 200.00 110.00
Drive SB

Duke Street 500.00 185.00 0.00 Bypass
Rocky Lake 10.00 145.00 260.00 0.00
Drive NB
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Results - Duke Street / Highway 107 at Rocky Lake Drive
Projected 2016 Volumes with Highway 107

Total Rate Of

Queueing  Average  Queueing
Max Max Total Total DEIEYY Queueing DEIEYY
Max Delay | Queue Max Demand Arrivals (Veh- IEW (Veh-

RFC (s) (Veh) LOS (Veh/hr) (Veh) min) (s) min/min)
Highway 107WB | 1) | 188 | 013 A 255.00 255.00 7.95 1.87 0.13
;‘;Cky Lake Drive | 15 | 233 | 015 A 230.00 230.00 8.90 2.32 0.15
Duke Street EB 068 | 478 | 215 | A | 162525 | 1625.25 | 126.75 4.68 2.11
;‘I’;ky LakeDrive | ., | 467 | 032 A 245.00 245.00 18.81 4.61 0.31
Highway 107WB | oo | 389 | 126 A 1165.00 | 1165.00 74.49 3.84 1.24
;‘;Cky Lake Drive | o3 | 397 | 031 A 280.00 | 280.00 18.31 3.92 031
Duke Street EB 026 | 210 | 036 A 610.19 610.19 21.24 2.09 0.35
;‘I’;ky Lake Drive | .5 | 281 | 029 A 365.00 365.00 17.01 2.80 0.28

Projected 2026 Volumes with Highway 107

Total Rate Of

Queueing Average Queueing

Max Max Total Total Delay Queueing Delay

Max Delay = Queue Max Demand Arrivals (Veh- Delay (Veh-

RFC (s) (Veh) LOS (Veh/hr) (Veh) min) (s) min/min)

Highway 107WB | .3 | 104 | 016 | A | 29000 | 290.00 9.35 1.94 0.16
;‘;c"y Lake Drive | 14 | 243 | 017 A 255.00 255.00 10.25 2.41 0.17
Duke Street EB 077 | 666 | 337 A | 183528 | 183528 | 196.56 6.43 3.28
:‘:ky LakeDrive | 430 | 582 | 044 A 270.00 | 270.00 25.71 5.71 0.43
M
Highway 107WB | o) | 492 | 178 A | 131000 | 131000 | 105.21 4.82 1.75
;‘3""" takeDrive | 59 | 473 | 0.42 A 320.00 | 320.00 24.86 4.66 0.41
DukeStreetEB | 30 | 222 | 043 | A | 69522 | 69522 | 2558 2.21 0.43
:I‘:"V LakeDrive | ¢ | 306 | 035 | A | 41500 | 41500 | 2097 3.03 035
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Summary of Roundabout Performance
Duke Street at Highway 102 Northbound Ramps

ARCADY 7

Version: 7.0.1.130 [12 March 2010]
© Copyright Transport Research Laboratory 2009

For sales and distribution information, program advice and maintenance, contact TRL:
Tel: +44 (0)1344 770758 E-mail: software@trl.co.uk Web: www.trlsoftware.co.uk

The users of this computer program for the solution of an engineering problem are in no way relieved of their
responsibility for the correctness of the solution

Standard Geometry

Vv I D PHI
Approach E Effective R Inscribed | Conflict
road half-  Entry flare Entry circle (entry)
width length radius | diameter | angle Exit
(deg) Only
Duke St. WB 8.00 8.00 0.00 20.00 60.00 25.00
Hwy 102 NB . (Exit- (Exit- (Exit- (Exit- (Exit-
Exit-onl Y
Enter Ramp (Exit-only) only) only) only) only) only) es
Duke St. EB 8.00 8.00 0.00 20.00 60.00 25.00
Hwy 102 NB 8.00 800 | 000 | 2000 | 60.00 | 25.00
Exit Ramp

Summary of Roundabout Performance

2016 with Highway 107
Duke St. WB 0.31 2.21 0.23 A 12.78 26.85 | 0.93 D

Duke St. EB 0.88 2.78 | 0.46 A 0.51 224 | 033 | A
Hwy 102 NB Exit Ramp 0.21 2.65 | 0.17 A 0.49 287 | 033 A
Duke St. WB 0.37 237 | 0.27 A | 197.61 | 34267 | 1.10 | F
Duke St. EB 1.11 3.11 | 0.52 A 0.63 241 | 038 | A
Hwy 102 NB Exit Ramp 0.27 294 | 0.21 A 0.63 3.28 | 038 | A

Values shown are the maximum values over all time segments. Delay is the maximum value of average delay per arriving vehicle.

AM Peak runs from 07:30:00 to 08:30:00
PM Peak runs from 16:30:00 to 17:30:00
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Turning Counts — Duke Street at Highway 102 Northbound Ramps
Projected 2016 Volumes with Highway 107

Hwy 102 NB Enter Hwy 102 NB Exit

Duke St. WB Ramp Duke St. EB Ramp
Duke St. WB 0.00 Bypass 490.00 0.00
Hwy 102 NB 0.00 0.00 0.00 0.00
Enter Ramp
Duke St. EB 980.00 165.00 0.00 0.00
Hwy 102 NB Bypass 0.00 275.00 0.00
Exit Ramp

Hwy 102 NB Enter Hwy 102 NB Exit

Duke St. WB Ramp Duke St. EB Ramp
Duke St. WB 0.00 Bypass 1785.00 0.00
Hwy 102 NB 0.00 0.00 0.00 0.00
Enter Ramp
Duke St. EB 650.00 175.00 0.00 0.00
Hwy 102 NB Bypass 0.00 605.00 0.00
Exit Ramp

Projected 2026 Volumes with Highway 107

Hwy 102 NB Enter Hwy 102 NB Exit

Duke St. WB Ramp Duke St. EB Ramp
Duke St. WB 0.00 Bypass 560.00 0.00
Hwy 102 NB 0.00 0.00 0.00 0.00
Enter Ramp
Duke St. EB 1105.00 180.00 0.00 0.00
Hwy 102 NB Bypass 0.00 315.00 0.00
Exit Ramp

Hwy 102 NB Enter Hwy 102 NB Exit

Duke St. WB Ramp Duke St. EB Ramp
Duke St. WB 0.00 Bypass 2030.00 0.00
Hwy 102 NB 0.00 0.00 0.00 0.00
Enter Ramp
Duke St. EB 740.00 200.00 0.00 0.00
Hwy 102 NB Bypass 0.00 685.00 0.00
Exit Ramp
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Results - Duke Street at Highway 102 Northbound Ramps

Max
RFC

Max
Delay

(s)

Max
Queue
(Veh)

Projected 2016 Volumes with Highway 107

Max
LOS

Total
Demand
(Veh/hr)

Total
Arrivals
(Veh)

Total

Queueing

Delay
(Veh-
min)

Average
Queueing

Delay
(s)

Page G-26

Rate Of
Queueing
Delay
(Veh-
min/min)

Ramp

26.8

Duke St. WB 023 | 221 | 031 A 500.70 500.70 1835 2.20 0.31
Hwy 102 NB (Exit- (Exit- (Exit- (Exit- . . . . -
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)
Duke St. EB 046 | 2.78 | 0.88 A 1145.00 | 1145.00 52.56 2.75 0.88
Hwy102NBExit | 5 | 565 | 021 A 285.11 285.11 12.50 2.63 0.21

Ramp

Duke St. WB 093 | 7 1278 | D | 179512 | 1795.12 | 660.37 22.07 11.01
Hwy 102 NB (Exit- (Exit- (Exit- (Exit- . . . . .
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)
Duke St. EB 033 | 224 | 051 A 825.00 825.00 30.57 2.22 0.51
Hwy102NBExit | (55 | 587 | 049 A 615.35 615.35 29.23 2.85 0.49

Max

RFC

Max
Delay
(s)

Max
Queue
(Veh)

Projected 2026 Volumes with Highway 107

Max
LOS

Total
Demand
(Veh/hr)

Total
Arrivals
(Veh)

Total

Queueing

Delay
(Veh-
min)

Average
Queueing

Delay
(s)

Rate Of
Queueing
Delay
(Veh-
min/min)

Ramp

Duke St. WB 0.27 2.37 0.37 A 570.80 570.80 22.37 2.35 0.37
Hwy 102 NB (Exit- (Exit- (Exit- (Exit- o o o . .
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)
Duke St. EB 0.52 3.11 1.11 A 1285.00 1285.00 65.86 3.08 1.10
Hwy 102NBEXt | 51 | 94 | 027 A 325.12 325.12 15.81 2.92 0.26

Ramp

Duke St. WB 1.10 3272' 19761 | F 2040.13 | 2040.13 | 6147.18 | 180.79 102.45
Hwy 102 NB (Exit- (Exit- (Exit- (Exit- o o o . .
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)
Duke St. EB 038 | 241 | 063 A 940.00 940.00 37.43 2.39 0.62
Hwy102NBExit | (50 | 328 | 063 A 695.40 695.40 37.69 3.5 0.63
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Summary of Roundabout Performance
Duke Street at Highway 102 Southbound Ramps

ARCADY 7

Version: 7.0.1.130 [12 March 2010]
© Copyright Transport Research Laboratory 2009

For sales and distribution information, program advice and maintenance, contact TRL:

Tel: +44 (0)1344 770758 E-mail: software@trl.co.uk Web: www.trlsoftware.co.uk

Page G-27

The users of this computer program for the solution of an engineering problem are in no way relieved of their
responsibility for the correctness of the solution

Standard Geometry

Vv I D PHI
Approach E Effective R Inscribed | Conflict
road half-  Entry flare Entry circle (entry)
width length radius | diameter | angle Exit
(deg) Only
Duke St. WB 8.00 12.00 25.00 20.00 60.00 25.00
Hwy 102 5B 8.00 800 | 000 | 2000 | 60.00 | 25.00
Exit Ramp
Glendale EB 8.00 8.00 0.00 20.00 60.00 25.00
Hwy 102 SB . (Exit- (Exit- (Exit- (Exit- (Exit-
Enter Ramp (Bxit-only) only) only) only) only) only) Yes

Summary of Roundabout Performance

2016 with Highway 107

Duke St. WB 0.31 146 | 0.23 A 2.72 412 | 073 | A
Hwy 102 SB Exit Ramp 0.16 2.19 0.13 A 0.93 8.71 | 0.48 A
Glendale EB 0.93 3.15 0.48 A 0.79 378 | 044 | A
Duke St. WB 0.37 1.52 0.27 A 4.84 6.47 | 083 | A
Hwy 102 SB Exit Ramp 0.19 2.34 | 0.16 A 3.08 25.88 | 0.76 | D
Glendale EB 1.23 3.70 | 0.55 A 1.15 482 | 053 | A

Values shown are the maximum values over all time segments. Delay is the maximum value of average delay per arriving vehicle.

AM Peak runs from 07:30:00 to 08:30:00
PM Peak runs from 16:30:00 to 17:30:00
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Turning Counts — Duke Street at Highway 102 Southbound Ramps
Projected 2016 Volumes with Highway 107

Hwy 102 SB Exit Hwy 102 SB Enter

Duke St. WB Ramp Glendale EB Ramp
Duke St. WB 0.00 0.00 515.00 250.00
Hwy 102 5B 95.00 0.00 165.00 0.00
Exit Ramp
Glendale EB 1050.00 0.00 0.00 Bypass
Hwy 102 5B 0.00 0.00 0.00 0.00
Enter Ramp

Hwy 102 SB Exit Hwy 102 SB Enter

Duke St. WB Ramp Glendale EB Ramp
Duke St. WB 0.00 0.00 1405.00 985.00
Hwy 102 5B 80.00 0.00 305.00 0.00
Exit Ramp
Glendale EB 745.00 0.00 0.00 Bypass
Hwy 102 5B 0.00 0.00 0.00 0.00
Enter Ramp

Projected 2026 Volumes with Highway 107

Hwy 102 SB Exit Hwy 102 SB Enter

Duke St. WB Ramp Glendale EB Ramp
Duke St. WB 0.00 0.00 585.00 290.00
Hwy 102 58 105.00 0.00 185.00 0.00
Exit Ramp
Glendale EB 1190.00 0.00 0.00 Bypass
Hwy 102 58 0.00 0.00 0.00 0.00
er Ramp

Hwy 102 SB Exit Hwy 102 SB Enter

Duke St. WB Ramp Glendale EB Ramp
Duke St. WB 0.00 0.00 1590.00 1125.00
Hwy 102 5B 90.00 0.00 350.00 0.00
Exit Ramp
Glendale EB 850.00 0.00 0.00 Bypass
Hwy 102 58 0.00 0.00 0.00 0.00
Enter Ramp
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Results - Duke Street at Highway 102 Southbound Ramps
Projected 2016 Volumes with Highway 107

Total Rate Of

Queueing  Average  Queueing
Max Max Total Total Delay Queueing Delay
Max Delay = Queue Max Demand Arrivals (Veh- Delay (Veh-
RFC (s) (Veh) LOS (Veh/hr) (Veh) min) (s) min/min)
Duke St. WB 0.23 1.46 0.31 A 765.00 765.00 18.53 1.45 0.31
Hwy 102SBEXt | 413 | 219 | 0.6 A 260.00 | 260.00 9.45 2.18 0.16
Ramp
Glendale EB 0.48 3.15 0.93 A 1060.53 1060.53 55.08 3.12 0.92
Hwy 102 SB (Exit- (Exit- (Exit- (Exit- . . . . .
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)
Duke St. WB 0.73 4.12 2.72 A 2390.00 2390.00 160.53 4.03 2.68
Hwy102SBExit | (45 | 871 | 0.93 A 385.00 | 385.00 54.21 8.45 0.90
Ramp
Glendale EB 0.44 3.78 0.79 A 755.30 755.30 46.98 3.73 0.78
Hwy 102 SB (Exit- (Exit- (Exit- (Exit- o o o . .
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)

Projected 2026 Volumes with Highway 107

Total Rate Of

Queueing  Average  Queueing

Max Max Total Total Delay Queueing Delay

Max Delay = Queue Max Demand Arrivals (Veh- Delay (Veh-

RFC ) (Veh) LOS (Veh/hr) (Veh) min) (s) min/min)

Duke St. WB 0.27 1.52 0.37 A 875.00 875.00 22.16 1.52 0.37
Hwy102SBExit | (16 | 234 | 019 A 290.00 | 290.00 11.25 233 0.19
Ramp

Glendale EB 0.55 3.70 1.23 A 1200.60 1200.60 73.13 3.65 1.22
Hwy 102 SB (Exit- (Exit- (Exit- (Exit- ) ) i ) .
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)
Duke St. WB 0.83 6.47 4.84 A 2715.00 2715.00 280.53 6.20 4.68
Hwy102SBExit | 0 | 258 | 50g D 44000 | 44000 | 168.36 22.96 2.81
Ramp 8

Glendale EB 0.53 4.82 1.15 A 860.34 860.34 67.75 4.72 1.13
Hwy 102 SB (Exit- (Exit- (Exit- (Exit- ) ) ) ) .
Enter Ramp only) only) only) only) (Exit-only) (Exit-only) (Exit-only) (Exit-only) (Exit-only)

GENIVAR Inc. January 2011
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Highway 107 Burnside to Sackville Traffic Study
Scope of Work - July 2009

1.0 Background

The extension of Highway 107 from the Burnside Drive/Akerley Boulevard intersection to
Highway 102 is warranted due to the existing traffic volumes on Trunk 7 (Magazine Hill)
and the Bedford Bypass (over 30,0000 vehicles per day).

Nova Scotia Transportation and Infrastructure Renewal and Halifax Regional Municipality
recently hired Stantec to undertake a study of the Bayers Road/Highway 102 corridor and the
future extension of Highway 107 to Highway 102. The study investigated options for the
future Highway 107 extension and a three phased approach was developed for
implementation. Three horizon years; 2016, 2026 and 2036 were considered in the analysis.

The three phase approach considered is as follows and shown on the attached plan:
Phase 1: Direct connector from Burnside Drive to Duke Street using the
existing Glendale Drive interchange.
Phase 2: Construction of an interchange to access lands between Anderson
Lake and Trunk 2. (option contingent on the needs of adjacent landowner).
Phase 3: Construction of an interchange at top of Akerley, extension of
Highway 107 to top of Akerley, and directional ramps to Highway 102.

Phase 1 of the Highway 107 extension is expected to be built as a four lane narrow median
arterial with a posted speed of 100 km/hr (same cross section as the existing Burnside Drive).

2.0 Objective

The primary objectives of this study are:
a) to investigate the traffic impacts on the existing road network associated with the
completion of a new four lane controlled access connection between the Burnside
Drive/Akerley Boulevard intersection and the Duke Street/Rocky Lake Road
intersection (Phase 1), and

b) identify road network improvements required to mitigate any identified
deficiencies.

3.0 Study Scope

The focus of the study will be on the future extension of Burnside Drive to the Duke
Street/Rocky Lake intersection and the surrounding road network including all intersections
on Burnside Drive, Duke Street, and Glendale Drive, from Highway 111 to Beaver Bank
Road and the weaving and merging movements for travel between Highway 101 and
Highway 102 Exit 4C . The study will focus on the traffic analysis for years 2009 (existing),
2016, and 2026. Phase 1 is expected to open for traffic in 2013.



4.0 Duties of the Consultant

The following are the duties of the consultant:
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Meet with the project management team as per the schedule specified in
Section 7.0 (Meetings and Reports).

Become familiar with the study area including, but not necessarily limited to,
existing highway infrastructure, existing development, zoning, land
ownership, approved and proposed developments, proposed highway
alignments.

Review all past transportation and land use studies for the study area. The
consultant is to consider and incorporate HRM’s regional plan, Active
Transportation Plan and Transportation Demand Management Functional
Plan as they apply to the potential Highway 107 corridor.

Perform traffic movement counts during the AM (7am to 9am) and PM (4pm
to 6pm). Counts are to be done after the 2™ week in September on all public
street intersections on Burnside Drive, Duke Street and Glendale Drive,
from Highway 111 to Beaver Bank Road. Noon counts (11a.m.to 1 pm.) are
required at un-signalized intersections.

Estimate future traffic volumes after completion of Phase 1 at each
intersection and the connections between Highway 101 and 102 for each
study time horizon using HRM’s QRSII model (macro) and existing traffic
patterns/engineering judgement.

Perform a traftic/operational analysis using Synchro Sim Traffic software on
all at grade intersections to determine expected service levels and travel times
along the corridor for each study horizon. Traffic Analysisis to include Level
of Service for each movement, V/C (volume capacity ratio), expected delay
and queue lengths. Minimum level of service for each movement at
intersections is “D” and the minimum v/c ratio is 0.9.

Intersections at Akerley Boulevard/Burnside Drive, Burnside Drive
Ext./Rocky Lake and the Highway 102 (Exit 4C), southbound and
northbound ramp terminals are to be analysed as both signalised and
roundabout intersections. Roundabout analysis shall be performed using
Arcady software.

All analysis shall be based on existing and projected 2016, and 2026 year
volumes.

Left and right turn storage/deceleration lane warrant analysis along with
signal warrant analysis is required at all un-signalised intersections.

Weaving/Merging and ramp capacity analysis is required on road links
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connecting Highway 101 and Highway 102, Exit 4C.
Analysis shall consider pedestrian crossing requirements at all intersections.

Prepare an interim report to include a summary of all work completed to this
point. The report shall be presented to the project management team.

The consultant is required to investigate and advise on mitigation measures
to address any deficiencies and provide recommendations for improvements.

The study will identify time frames for any required road improvements.
Mitigation measures could include, but are not limited to additional
through/turning lanes, signal phasing/timing changes, signalization,
lengthening of turning lanes, pedestrian and bicycles infrastructure, and
replacing signals or an at grade intersection with a roundabout.

When considering upgrading the consultant is to assume that any existing
structures are not to be replaced or widened.

Prepare conceptual plans for all recommended upgrading options. The plans
shall be to a scale and level of detail required to provide a good indication of
what the future road network will be like. All designs are to be in Metric.

Prepare a draft final report summarizing data collection, analysis, and
proposed recommendations including conceptual designs. A second draft may
be required if edits to the report based on steering committee comments are
significant.

Consider feedback from the Steering Committee on the draft report, make
any required edits and provide a final report.

Present the final report to the Steering Committee and TIR officials.

5.0 Duties of TIR and the Steering Committee

L]

Meet with the consultant on an arranged schedule.
Provide the consultant with the Highway 102 corridor study by Stantec.

Provide the consultant with a copy of all available plans for existing and
future highways.

Provide the consultant with any available mapping, relevant reports and
studies.

Provide the consultant with traffic count analysis including any available
historic traffic and collision data within the study corridor.



. Provide the consultant with HRM QRSII model.

. Provide the consultant with Regional Municipal Planning Strategy.
. Provide review comments and respond to questions in a timely manner.
6.0 Guidance

A project management team will administer the technical and analytical work of the
consultant. The team will consist of representatives from TIR and HRM. The consultant will
report to the project management team chair who will be responsible for overall
administration of the study. The steering chair for this study will be:

Michael Croft, P. Eng. (Project Management Team Chair)
Access Management Engineer

Telephone: 902-424-3548

Fax: 902-424-0571

Email: croftmi@gov.ns.ca

Acceptance and approval of the work will take place after the project management team has
been satisfied that the requirements, as specified in the contract, have been met.

7.0 Meetings and Reports

The Consultant shall meet with the project management team for the project initiation, the
interim report, the draft final report, and to present the study findings. All meetings will be
held in Halifax, Nova Scotia. The initial meeting with the consultant will be to finalize the
study requirements, data requirements and the methodologies to be used.

The consultant shall provide 6 copies of the interim report and 10 bound copies and one
unbound copy of the final report. The consultant shall provide one electronic copy of the
final report in PDF format. All conceptual plans shall also be provided in AutoCAD and PDF
format. Copies of the interim and final report shall be on letter size paper and appropriately
titled. Six (6) copies of a draft final report for the study must be submitted for comment and
possible amendments before the final version is submitted. Required copies of the interim
and draft final report shall be submitted 5 working days prior to the interim and draft final
meetings respectively. The final report shall include an executive summary and a list of
references. All reports shall contain copies of conceptual design plans. The Terms of
Reference shall be attached as an appendix to the final report.

Written, biweekly progress updates are to be submitted to the Steering Committee Chair. The
reports will review progress of the pervious reporting period, forecast the work of the
upcoming period, identify any changes to the schedule and highlight any issues that may have
arisen.



8.0 Study Schedule

The consultant shall meet with the Project Steering Committee within two (2) weeks of
notification of award of contract. The study shall be completed and the required copies of
the final report presented within four months of award of contract.

9.0 Ownership of Information

The consultant agrees that all information collected, materials gathered and reports produced
shall be the property of the Province of Nova Scotia and the Halifax Regional Municipality
(HRM). The consultant shall not be permitted to publish or in any way use said information
without the expression or prior approval of Transportation and Infrastructure Renewal and
HRM.

All documents, including proposals, submitted to the Province are subject to disclosure
under the Nova Scotia Freedom of Information and Protection of Privacy Act. By
submitting a proposal the proponent thereby agrees to public disclosure of its contents. Any
information the proponent considers 'personal information’ because of its proprietary nature
should be marked as "confidential”, and will be subject to appropriate consideration as
defined within the Nova Scotia Freedom of Information and Protection of Privacy Act.

Information pertaining to this competition or any Department obtained by the proponent as
a result of participation in this project is confidential and must not be disclosed without
written authorization from the Province.

10.0 Consultant Expertise/Eligibility

Project teams should have considerable expertise in land use and transportation planning
as well as traffic engineering, highway design, roundabout design, micro simulation using
Synchro Sim Traffic, QRSII modelling and roundabout modelling using Arcady software.
The engineering principal shall be a registered member of the Association of Professional
Engineers of Nova Scotia (APENS).

Prospective proponents are not eligible to submit a proposal if current or past corporate or
other interests may, in the Province's opinion, give rise to a conflict of interest in connection
with this project.

The successful proponent may be required to demonstrate financial stability and may be
required to register to conduct business in Nova Scotia.

The Consultant must hold a Letter of Good Standing from an occupational health and safety
organization which meets the requirements of the Nova Scotia Department of Labour and
Workforce Development or the Workers Compensation Board of Nova Scotia (WCB).



11.0 Proposal Requirements

Proposals and their envelopes should be clearly marked with the name and address of the
proponent, the project or program title. Late proposals will not be accepted and will be
returned to the proponent.

Proponents are solely responsible for their own expenses in preparing, delivering or
presenting a proposal and for subsequent negotiations with the Province, if any.
Proposals must be open for acceptance for at least 90 days after the closing date. Upon
acceptance, prices will be firm for the entire contract period unless otherwise specified.

Project proposals shall contain the following information as a minimum:
- a description of the project team organization, proposed roles and qualifications
- a description of the proposed methodology

- a brief summary of five (5) similar projects completed by the consultant and client
contact information

- a description of the proposed deliverables
- a project schedule

- number of person-days for each team member by task assigned to the project. For
consistency, the basis of remuneration will be per 8 hour day for all team members.

- a cost proposal (one copy) separately sealed in an envelope

Six (6) copies of the proposal (fax copies are not acceptable) are to be delivered to the
main reception area, first floor, Johnston Building, 1672 Granville Street, Halifax, NS on
or before 3:00 PM Atlantic Time, July 17, 2009.

By submitting a proposal, the proponent warrants that all components required to deliver
the services requested have been identified in the proposal or will be provided by the
Consultant at no additional charge. The proposal must be signed by the person(s)
authorized to sign on behalf of the proponent and to bind the proponent to statements
made in response to this Request for Proposal.

12.0 Extra Work

The consultant may be required to undertake additional work not specified in the
contract. Prior to starting this additional work the consultant shall submit a detailed
breakdown of the costs, including all expenses, to complete the extra work and obtain
written approval from the project management team/steering committee.



13.0 Request for Proposal Amendments

All proponents will be notified in writing regarding any changes made to the Request for
Proposal or any appendices or any change in the closing date or time. When these
changes occur within five government business days of the close of the proposal, the
proposal closing date may be extended to allow for a suitable number of bid preparation
days between the issuance of the change and the closing date.

14.0 Payment Schedule

Payment for professional services rendered will be made in two equal lump sum
payments, the first after completion and acceptance of the interim report by the Steering
Committee and the second upon completion of all tasks set forth in this Scope of Work
and acceptance of the Final Report by the Steering Committee.

15.0 Evaluation of Proposals

Proposals shall be evaluated based on the “Government Procurement Process: Architects
and Professional Services”.

The criteria for evaluating proposals will be made based on the following categories and
weights.

Project Team 30 points
Proposed 35 points
Methodology

Project 10 points
Schedule

Proposal 10 points
Quality

Accepted proposals will first be evaluated on the basis of their technical and managerial
merit and then on the basis of price. The technical submission shall be rated as shown
above, out of 85 points, and the remaining 15 points shall be allotted based on price.
Only those proposals achieving an aggregate score of 68/85 (80%) or greater will have
their sealed cost envelopes opened. The lowest price shall be awarded 15 points (all
prices within 5% will receive the same price points). The next lowest price (beyond 5%)
will receive 12 points. Points for other submissions will be assigned with 3 fewer points
for each successively higher priced price proposal. But again, each time the same score
will be awarded if successive prices are within 5% of the last highest price. The
proposal with the highest total points will be awarded the contract. Proposals not
meeting the required 68/85 will have their unopened cost envelopes returned.

Notwithstanding the technical/managerial and price scores, TIR reserves the right to
reject any proposal where prices are deemed unreasonable relative to other prices bid,



typically a 25% variance from the average qualified bid (excluding the bid in question).

The Department reserves the right to negotiate any or all conditions of the Consultant’s
proposed work plan and reject all submitted proposals. Unsuccessful proponents may
request a debriefing meeting following execution of a contract with the successful
proponent.

16.0 Contract Procedures

Notice in writing to a proponent of the acceptance of its proposal by the Province will
constitute a contract for the goods or services.

17.0 Inquiries

All enquiries related to this Request for Proposal are to be directed to the following
person. Information obtained from any other source is not official and may be
inaccurate. Enquiries and responses may be recorded and may be distributed to all
proponents at the Province's option.

Department and RFP Contact;
Michael Croft, P.Eng. (Project Management Team Chair)
Access Management Engineer

Telephone: 902-424-3548 Fax: 902-424-0571
Email: croftmi@gov.ns.ca

GAIM\TR_SERWVA\ALOK\Sackville009 RFP.wpd
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