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HCM Signalized Intersection Capacity Analysis

1: Cypress Avenue & SB Ramps 6/9/2010
N e T Y S S B
Movement  EBL EBT EBR WBL WBT WBR NBL NBT NB SBT _SBR
Lane Configurations Mb % M 5 s E
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 095 091 0.95
Frt 0.98 1.00 1.00 1.00 095 0.85
Flt Protected 1.00 0.95 1.00 095 0.97 1.00
Satd. Flow (prot) 4984 1770 5085 1681 1564 1504
Flt Permitted 1.00 0.95 1.00 095 0.97 1.00
Satd. Flow (perm) 4984 1770 5085 1681 1564 1504
Volume (vph) 0 1752 268 388 932 0 0 0 0 396 0 399
Peak-hour factor, PHF  0.92 092 092 0.92 092 0982 092 092 092 092 092 092
Adj. Flow (vph) 0 1904 291 422 1013 0 0 0 0 430 0 434
RTOR Reduction (vph) 0 17 0 0 0 0 0 0 0 0 13 153
Lane Group Flow (vph) 0 2178 0 422 1013 0 0 0 0 248 248 202
Turn Type Prot Spilit Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 57.2 29.7 909 211 211 2141
Effective Green, g (s) 57.2 29.7 90.9 211 211 2141
Actuated g/C Ratio 0.48 0.25 0.76 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 2376 438 3852 296 275 264
v/s Ratio Prot c0.44 c0.24 0.20 0.15 ¢0.16
v/s Ratio Perm 0.13
v/c Ratio 0.92 0.96 0.26 0.84 090 0.76
Uniform Delay, d1 29.2 44.6 4.4 478 484 4741
Progression Factor 1.00 0.26 0.57 1.00 1.00 1.00
Incremental Delay, d2 7.0 154 0.1 18.3 30.0 123
Delay (s) 36.2 27.2 2.6 66.1 784 594
Level of Service D C A E E E
Approach Delay (s) 36.2 9.8 0.0 67.1
Approach LOS D A A E
HCM Average Control Delay 33.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
2: Cypress Avenue & NB Ramps 6/9/2010

S T 2 N U I N A
BL EBT EBR WBL WB wemmgﬁ:mmﬁﬁ
&

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.91 0.91 0.95 091 0.95

Frt 1.00 1.00 0.95 1.00 090 0.85

Flt Protected 0.95 1.00 1.00 095 098 1.00

Satd. Flow (prot) 1770 5085 4847 1681 1505 1504

Fit Permitted 095 1.00 1.00 0.95 098 1.00

Satd. Flow (perm) 1770 5085 4847 1681 1505 1504

Volume (vph) 690 1458 0 0 1135 514 185 0 259 0 0 0
Peak-hour factor, PHF  0.92 092 092 0.92 092 092 092 092 092 092 092 0092
Adj. Flow (vph) 750 1585 0 0 1234 559 201 0 282 0 0 0
RTOR Reduction (vph) 0 0 0 0 66 0 0 54 69 0 0 0
Lane Group Flow (vph) 750 1585 0 0 1727 0 133 118 103 0 0 0
Turn Type Prot Split Perm

Protected Phases 5 2 6 8 8

Permitted Phases 8

Actuated Green, G (s) 50.0 98.2 44.2 13.8 13.8 1338

Effective Green, g (s) 50.0 98.2 44.2 13.8 138 13.8

Actuated g/C Ratio 0.42 0.82 0.37 012 0.12 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 30

Lane Grp Cap (vph) 738 4161 1785 193 173 173

v/s Ratio Prot c0.42 0.31 c0.36 c0.08 0.08

v/s Ratio Perm 0.07

v/c Ratio 1.02 0.38 0.97 0.72 0.68 0.60

Uniform Delay, d1 35.0 2.9 37.2 51.2 51.0 504

Progression Factor 0.14 0.15 1.00 1.00 1.00 1.00

Incremental Delay, d2  24.7 0.1 14.9 124 106 5.4

Delay (s) 29.7 0.5 52.0 636 61.6 559

Level of Service C A D E E E

Approach Delay (s) 9.9 52.0 60.1 0.0
Approach LOS A D E A
Intersection Summary - o TRy Tu s T

HCM Average Control Delay 31.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn CGreek Commons - Existing plus Project PM Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

3: Bonnyview Rd & SB Ramps 6/9/2010
F TN S AT i (T S S I 4
Movement =~ EBT _EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations A4 r 5 4 % i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 091 1.00 1.00 095 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 1770 3539 1770 1583
Fit Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 1770 3539 1770 1583
Volume (vph) 0 932 480 194 746 0 0 0 0 146 0 424
Peak-hour factor, PHF 092 092 0.92 0.92 092 092 092 082 092 0982 082 092
Adj. Flow (vph) 0 1013 522 211 811 0 0 0 0 159 0 461
RTOR Reduction (vph) 0 0 323 0 0 0 0 0 0 0 0 141
Lane Group Flow (vph) 0 1013 199 211 811 0 0 0 0 159 0 320
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6
Permitted Phases 2 4 4
Actuated Green, G (s) 248 248 126 41.4 15.6 15.6
Effective Green, g (s) 248 248 126 414 15.6 15.6
Actuated g/C Ratio 038 038 0.19 0.64 0.24 0.24
Clearance Time (s) 40 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 3.0
Lane Grp Cap (vph) 1940 604 343 2254 425 380
v/s Ratio Prot c0.20 c0.12 0.23
v/s Ratio Perm 0.13 0.09 c0.20
v/c Ratio 052 033 062 036 0.37 0.84
Uniform Delay, d1 155 142 240 5.6 20.6 23.5
Progression Factor 1.00 1.00 0.18 0.24 1.00 1.00
Incremental Delay, d2 1.0 1.5 2.4 0.3 0.6 15.5
Delay (s) 16.5 15.7 6.8 1.6 21.2 39.1
Level of Service B B A A C D
Approach Delay (s) 16.2 2.7 0.0 34.5
Approach LOS B A A C
Intersection Summary S A AN TN T TSR T e SIS
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capagity ratio 0.64
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM
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HCM Signalized Intersection Capacity Analysis
4: Bonnyview Rd & NB Ramps

6/9/2010

Lane Conflguratlons

—

\'

—

',.

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 095 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Fit Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3539 1583 1770 1583

FIt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3539 3539 1583 1770 1583

Volume (vph) 473 605 0 0 580 144 360 0 195 0 0 0
Peak-hour factor, PHF  0.92 0.92 092 0982 092 092 092 092 0.92 092 092 0.92
Adj. Flow (vph) 514 658 0 0 630 157 391 0 212 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 116 0 0 160 0 0 0
Lane Group Flow (vph) 514 658 0 0 630 41 391 0 52 0 0 0
Turn Type Prot Perm custom custom

Protected Phases 5 2 6

Permitted Phases 6 8 8

Actuated Green, G (s) 20.3 41.2 169 169 158 15.8

Effective Green, g (s) 203 41.2 169 169 158 15.8

Actuated g/C Ratio 0.31 0.63 026 026 024 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 553 2243 920 412 430 385

v/s Ratio Prot c0.29 0.19 ¢0.18

v/s Ratio Perm 0.03 c0.22 0.03

v/c Ratio 093 0.29 0.68 0.10 0.91 0.13

Uniform Delay, d1 21.7 54 21.7 183 239 19.2

Progression Factor 0.31 0.14 1.00 1.00 1.00 1.00

Incremental Delay, d2 20.1 0.3 4.1 0.5 227 0.2

Delay (s) 26.7 1.1 25,8 187 466 19.4

Level of Service C A C B D B

Approach Delay (s) 12.3 24.4 37.0 0.0
Approach LOS B C D A
Intersection Summary e R e P i 3

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM
Fehr & Peers Associates, Inc.
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HCM Unsignalized Intersection Capacity Analysis
5: Bonnyview Rd & Rancho Rd 6/9/2010

fE: 3

Lane Configurations W

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 274 159 161 51 57 200
Peak Hour Factor 0.92 092 092 092 092 0.92
Hourly flow rate (vph) 298 173 175 55 62 217
Pedestrians 100

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 8

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 230 1071 203
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 1071 203
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 78 64 74

cM capacity (veh/h) 1337 174 838

Volume Total ~ 298 173 230 279

Volume Left 298 0 0 62
Volume Right 0 0 55 217
cSH 1337 1700 1700 454
Volume to Capacity 0.22 010 0.14 0.62
Queue Length 95th (ft) 21 0 0 101
Control Delay (s) 8.5 0.0 0.0 2438
Lane LOS A C
Approach Delay (s) 5.4 0.0 248

Approach LOS C

I

verage Delay - ] 9.6 T

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
6: E Nile Rd & Churn Creek Rd (West) 6/9/2010

S 2 N B R

Lane Coniguris

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 8 15 16 177 184 14
Peak Hour Factor 0.92 092 092 092 092 0.92
Hourly flow rate (vph) 9 16 17 192 200 15
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)
Upstream signal (ft)

pX, platoon unblocked

vG, conflicting volume 435 208 215
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 435 208 215
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 98 98 99

cM capacity (veh/h) 571 833 1355

B]

Volume Total 210 215

25
Volume Left 9 17 0
Volume Right 16 0 15
cSH 718 1355 1700
Volume to Capacity 0.03 0.01 0.13
Queue Length 95th (ft) 3 1 0
Control Delay (s) 10.2 0.7 0.0
Lane LOS B A
Approach Delay (s) 10.2 0.7 0.0
Approach LOS B

Average Delay - O.

Intersection Capacity Utilization 32.6% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

7: Knighton Rd & Airport Rd 6/9/2010
I e e e Y
Movement ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 4 r b 4 r k|
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor 100 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 100 085 100 100 085 100 100 085 1.00 100 0.85
Fit Protected 095 1.00 100 095 100 1.00 095 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 075 100 1.00 073 1.00 1.00 095 1.00 1.00 095 1.00 1.00
Satd. Flow (perm) 1397 1863 1583 1369 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 123 31 131 13 11 16 75 175 16 49 384 118
Peak-hour factor, PHF  0.92 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 134 34 142 14 12 17 82 190 17 53 417 128

RTOR Reduction (vph) 0 0 113 0 0 14 0 0 8 0 0 62
Lane Group Flow (vph) 134 34 29 14 12 3 82 190 9 58 417 66

Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 10.8 108 108 10.8 108 10.8 28 278 278 22 272 27.2
Effective Green, g (s) 10.8 108 108 108 108 10.8 28 278 278 22 272 272

Actuated g/C Ratio 020 020 020 0.20 020 020 005 053 053 0.04 052 0.52
Clearance 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
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 286 381 324 280 381 324 94 981 833 74 960 815
v/s Ratio Prot 0.02 0.01 c0.05 0.10 0.03 c¢0.22

v/s Ratio Perm ¢0.10 0.02 0.01 0.00 0.01 0.04
v/c Ratio 047 009 009 0.05 003 001 087 019 001 072 043 0.08
Uniform Delay, d1 185 170 17.0 169 168 167 24.8 6.6 6.0 250 8.0 6.5
Progression Factor 100 100 1.00 1.00 1.00 100 100 1.00 100 100 1.00 1.00
Incremental Delay, d2 1.2 0.1 0.1 0.1 0.0 0.0 536 0.1 0.0 279 0.3 0.0
Delay (s) 19.7 174 1741 170 168 168 784 6.7 6.0 529 8.3 6.5
Level of Service B B B B B B E A A D A A
Approach Delay (s) 18.2 16.8 27.0 11.9
Approach LOS B B C B
Intersection Summary ST L S NSRS A S e i

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio . 0.47

Actuated Cycle Length (s) 52.8 Sum of lost time (s) 12.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7



HCM Signalized Intersection Capacity Analysis
8: Knighton Rd & Churn Creek Road (East) 6/9/2010

-+ Y ¥ Y N

S RN o CEO TV 9 B0 e 20 T T

Lane Confiurions - =g RN

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 085 1.00 1.00 1.00

Flt Protected 1.00 1.00 095 1.00 0.95

Satd. Flow (prot) 1863 1583 1770 1863 1769

Fit Permitted 1.00 1.00 0.51 1.00 0.95

Satd. Flow (perm) 1863 1583 949 1863 1769

Volume (vph) 359 161 8 262 120 4

Peak-hour factor, PHF  0.92 092 0.92 092 092 0.92

Adj. Flow (vph) 390 175 9 285 130 4

RTOR Reduction (vph) 0 63 0 0 3 0

Lane Group Flow (vph) 390 112 9 285 131 0

Turn Type Perm Perm

Protected Phases 4 8 2

Permitted Phases 4 8

Actuated Green, G (s) 34.8 348 348 348 11.6

Effective Green, g (s) 348 348 348 348 116

Actuated g/C Ratio 0.64 064 064 064 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1192 1013 607 1192 377

v/s Ratio Prot c0.21 0.15 ¢0.07

v/s Ratio Perm 0.07 0.01

v/c Ratio 0.33 0.11 0.01 024 0.35

Uniform Delay, d1 4.5 3.8 3.6 42 182

Progression Factor 100 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.0 0.0 0.1 0.6

Delay (s) 4.6 3.8 3.6 43 18.7

Level of Service A A A A B

Approach Delay (s) 4.4 43 18.7

Approach LOS A A B

[ e ST A B N R S R e T T TR
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 54.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 32.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

9: Knighton Rd & Churn Creek Rd (West) 6/9/2010
PN A . Y . T T
- REBI S EBT EBR_WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Conflgurat|ons 5 T 5 4 r & 4 r
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 085 1.00 1.00 0.85 0.99 1.00 0.85
FIt Protected 095 1.00 1.00 095 1.00 1.00 0.98 0.96 1.00
Satd. Flow {prot) 1770 1845 1615 1805 1845 1583 1843 1783 1583
FIt Permitted 095 1.00 1.00 057 1.00 1.00 0.89 0.71 1.00
Satd. Flow (perm) 1770 1845 1615 1092 1845 1583 1671 1323 1583
Volume (vph) 107 280 10 4 301 73 15 22 4 108 8 92
Peak-hour factor, PHF  0.92 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 116 304 11 4 327 79 16 24 4 117 9 100
RTOR Reduction (vph) 0 0 4 0 0 40 0 3 0 0 0 79
Lane Group Flow (vph) 116 304 7 4 327 39 0 41 0 0 126 21
Heavy Vehicles (%) 2% 3% 0% 0% 3% 2% 0% 0% 0% 2% 0% 2%
Turn Type Prot Perm Perm Perm Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 8 2 6 6
Actuated Green, G (s) 46 36.0 360 274 274 274 11.9 119 119
Effective Green, g (s) 46 36.0 360 274 274 274 11.9 119 119
Actuated g/C Ratio 0.08 064 064 049 049 049 0.21 021 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 146 1188 1040 535 904 776 356 282 337
v/s Ratio Prot c0.07 0.16 c0.18
v/s Ratio Perm 0.00 0.00 0.02 0.02 c0.10 0.01
v/c Ratio 079 026 0.01 0.01 036 0.05 0.11 045 0.06
Uniform Delay, d1 25.2 4.2 3.6 7.3 8.8 7.4 17.8 191 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  25.0 0.1 0.0 0.0 0.2 0.0 0.1 1.1 0.1
Delay (s) 50.2 4.4 3.6 7.3 9.1 7.5 17.9 20.3 17.6
Level of Service D A A A A A B C B
Approach Delay (s) 16.7 8.8 17.9 19.1
Approach LOS B A B B
Intersection Summary : . AR,
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 55.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44 8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM

Fehr & Peers Associates,

Inc.
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HCM Unsignalized Intersection Capacity Analysis
10: Knighton Rd & I-5 NB Ramps

A N

6/9/2010

Lane Configurations 4

Sign Control Free

Grade -4%

Volume (veh/h) 49 708 0 0 627 756 33 0 669 0 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 53 770 0 0 682 822 36 0 727 0 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 428

pX, platoon unblocked  0.88 0.88 0.88 0.88 088 0.88
vC, conflicting volume 1503 770 1968 2379 770 2696 1968 1092
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1571 770 2099 2565 770 2924 2099 1105
tC, single (s) 4.1 4.1 71 6.5 65 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 36 35 4.0 3.3
pO queue free % 86 100 0 100 0 0 100 100
cM capacity (veh/h) 370 854 30 20 361 0 40 228
Direction, Lane# = EB1 WB1 NB1 Mo i A0Sl
Volume Total 823 1503 763

Volume Left 53 0 36

Volume Right 0 822 727

¢SH 370 1700 237

Volume to Capacity 0.14 0.88 3.22

Queue Length 95th (ft) 12 0 Err

Control Delay (s) 5.1 0.0 Err

Lane LOS A F

Approach Delay (s) 5.1 0.0 Err

Approach LOS F

Average Delay 2471.2

Intersection Capacity Utilization 129.2% ICU Level of Service H

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM

Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
11: Knighton Rd & I-5 SB Ramps

6/9/2010

R SE

VIDVEITIONt

Lane Configurations

Sign Control Free Free Stop Stop

Grade 4% -4% 0% 0%
Volume (veh/h) 0 86 25 573 87 0 0 0 0 671 0 76
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 082 092
Hourly flow rate (vph) 0 93 27 623 95 0 0 0 0 729 0 83
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume 95 121 1530 1447 107 1447 1461 95
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 95 121 1530 1447 107 1447 1461 95
tC, single (s) 4.1 4.3 7.1 6.5 6.2 7.2 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 24 3.5 4.0 3.3 3.6 4.0 3.3
p0 queue free % 100 55 100 100 100 0 100 91
cM capacity (veh/h) 1512 1373 57 72 952 66 71 962
Direction, Lane#  EB1 WB1 SB1 . i =43 A
Volume Total 121 717 812

Volume Left 0 623 729

Volume Right 27 0 83

¢SH 1700 1373 73

Volume to Capacity 0.07 045 11.10

Queue Length 95th (ft) 0 61 Err

Control Delay (s) 0.0 9.1 Err

Lane LOS A F

Approach Delay (s) 0.0 9.1 Err

Approach LOS F

Intersection Summary il

Average Delay 4924.4

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 11



HCM Unsignalized Intersection Capacity Analysis
12: Knighton Rd & Riverland Dr 6/9/2010

Lane Configurations & S &+ &
Sign Control Stop Stop Stop Stop
Volume (vph) 0 23 0 128 30 5 0 0 80 8 0 0
Peak Hour Factor 092 092 092 092 092 092 0982 092 092 092 092 092

Hourly flow rate (vph) 0 25 0 139 33 5 0 0 87 9 0 0

Volume Total (vph) 25 177 87
Volume Left (vph) 0 139 0
Volume Right (vph) 0 5 87 0
Hadj (s) 0.03 0.17 -057 0.22

Departure Headway (s) 4.3 4.3 3.8 4.7
Degree Utilization, x 0.03 021 0.09 0.01

Capacity (veh/h) 804 819 893 723
Control Delay (s) 7.5 8.4 7.2 7.7
Approach Delay (s) 7.5 8.4 7.2 7.7
Approach LOS A A A A

11l

8.0

Delay

HCM Level of Service A

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report

Fehr & Peers Associates, Inc. Page 12



HCM Unsignalized Intersection Capacity Analysis
13: Riverside Avenue & SB Ramps 6/9/2010

A

Lane Configuratios -

Sign Control

Grade

Volume (veh/h) 0
Peak Hour Factor 0.92
Hourly flow rate (vph) 0
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 232
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 232
tC, single (s) 4.1
tC, 2 stage (s)

tF (s) 2.2
p0 queue free % 100

cM capacity (veh/h) 1336

Volume Total T 646

Volume Left 0
Volume Right 188
cSH 1700
Volume to Capacity 0.38
Queue Length 95th (ft) 0
Control Delay (s) 0.0
Lane LOS

Approach Delay (s) 0.0

nie A0 !
Average Delay

2 U N B S

b 5
Free Free Stop Stop
0% 0% 0% 0%

421 173 99 213 0 0 0 0 122 0 285
092 092 092 092 092 092 092 092 0982 092 092
458 188 108 232 0 0 0 0 133 0o 277

6

None None
458 908 998 552 998 904 232
458 998 998 552 998 904 232
4.1 71 6.5 6.2 7.1 6.5 6.2
2.2 3.5 4.0 3.3 3.5 4.0 3.3
90 100 100 100 36 100 66

8.6 0.0 24.0
A C
2.7 24.0
C

7.7

Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report

Fehr & Peers Associates, Inc.
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HCM Unsignalized Intersection Capacity Analysis
14: Riverside Avenue & NB Ramps 6/9/2010

- N ¥ TN

LS } i AL | s Al J L
nfigurations ¢

Lane Co

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 282 261 82 178 134 47
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 307 284 89 193 146 51
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6
Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 307 678 307
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 307 678 307
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 ' 3.3
p0 queue free % 93 93

cM capacity (veh/h) 1254 733

Volume Total 307 89 193

Volume Left 0 89 0 146
Volume Right 0 284 0 0 51
cSH 1700 1700 1254 1700 524

Volume to Capacity 0.18 0.17 0.07 0.11 0.38
Queue Length 95th (ft) 0 0 6 0 43

Control Delay (s) 0.0 0.0 8.1 0.0 173
Lane LOS A C
Approach Delay (s) 0.0 2.6 17.3
Approach LOS C

n Summary

St £ ST

Average Delay = ) 3.9 h

Intersection Capacity Utilization 36.8% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report

Fehr & Peers Associates, Inc. Page 14



HCM Signalized Intersection Capacity Analysis
15: Knighton Rd & Main Project Access 6/9/2010

N T

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
"M f 5 b b I

Lane Configurations ™ 1+ y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
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
Lane Util. Factor 097 095 100 1.00 095 1.00 1.00 1.00 1.00 1.00 0.88
Frt 100 100 085 100 100 0.85 1.00 0.91 1.00 1.00 0.85
Fit Protected 095 1.00 100 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3433 3972 1615 1805 3589 1583 1805 1723 1770 1863 2787
Fit Permitted 095 1.00 1.00 095 1.00 1.00 085 1.00 095 1.00 1.00
Satd. Flow (perm) 3433 3972 1615 1805 3589 1583 1805 1723 1770 1863 2787
Volume (vph) 993 284 36 10 302 96 88 10 17 96 10 993
Peak-hour factor, PHF  0.92 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 1079 309 39 11 328 104 96 11 18 104 11 1079

RTOR Reduction (vph) 0 0o 18 0 0 83 0o 16 0 0 0 907
Lane Group Flow (vph) 1079 309 21 11 328 21 96 13 0 104 11 172

Heavy Vehicles (%) 2% 3% 0% 0% 14% 2% 0% 0% 0% 2% 2% 2%
Turn Type Prot Perm  Prot Perm  Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 30.3 459 459 11 16.7 16.7 7.0 8.0 123 133 133
Effective Green, g (s) 30.3 459 459 11 16.7 16.7 7.0 8.0 123 133 133
Actuated g/C Ratio 036 055 055 001 020 0.20 0.08 0.10 0.15 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1249 2189 890 24 720 317 152 165 261 297 445
v/s Ratio Prot c0.31 0.08 0.01 ¢0.09 c0.05 0.01 c0.06 0.01

v/s Ratio Perm 0.01 0.01 ¢0.06
v/c Ratio 086 0.14 002 046 046 0.07 0.63 0.08 040 0.04 0.39
Uniform Delay, d1 24.6 9.1 85 408 293 270 369 343 321 29.6 31.3
Progression Factor 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.0 0.0 132 0.5 0.1 8.3 0.2 1.0 0.1 0.6
Delay (s) 31.0 9.1 85 540 298 271 452 345 33.2 296 319
Level of Service C A A D C C D C C C C
Approach Delay (s) 25.7 29.7 427 32.0
Approach LOS C C D C
Intersection Summary s , v ' ) (EH

HCM Average Control Delay 29.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 83.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report

Fehr & Peers Associates, Inc. Page 15



HCM Unsignalized Intersection Capacity Analysis

16: Project Access #1 & Churn Creek Rd (West) 6/9/2010
N N T

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 26 26 26 176 182 26

Peak Hour Factor 092 0982 092 092 092 0.92

Hourly flow rate (vph) 28 28 28 191 198 28

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 332

pX, platoon unblocked

vC, conflicting volume 460 113 226

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 460 113 226

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 97 98

cM capacity (vehth) 519 918 1340

Difection, Lane# __ EB1 EB2 NBi NB2 8B SB2" oo

Volume Total 28 28 28 191 132 94

Volume Left 28 0 28 0 0 0

Volume Right 0 28 0 0 0 28

cSH 519 918 1340 1700 1700 1700

Volume to Capacity 0.05 003 0.02 0.11 0.08 0.06

Queue Length 95th (ft) 4 2 2 0 0 0

Control Delay (s) 12.3 9.0 7.7 0.0 0.0 0.0

Lane LOS B A A

Approach Delay (s) 10.7 1.0 0.0

Approach LOS B

Average Delay 1.6

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report

Fehr & Peers Associates, Inc.
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HCM Unsignalized Intersection Capacity Analysis
17: Project Access #2 & Churn Creek Rd (West) 6/9/2010

S T N B T 4

\" | [ o
Lane Configurations
Sign Control

Grade

Volume (veh/h) 18 18 184 190 17
Peak Hour Factor 092 092 092 092 0.92
Hourly flow rate (vph) 18 20 20 200 207 18
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 542

pX, platoon unblocked

vC, conflicting volume 455 112 225

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 455 112 225
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 96 98 99

¢cM capacity (veh/h) 526 919 1341

Dire

Volume Total 18 20 20 87

Volume Left 18 0 20 0

Volume Right 0 20 0 0 0 18

cSH 526 919 1341 1700 1700 1700

Volume to Capacity 0.04 0.02 0.01 0.12 0.08 0.05

Queue Length 95th (ft) 3 2 1 0 0 0

Control Delay (s) 12.1 9.0 7.7 0.0 0.0 0.0

Lane LOS B A A

Approach Delay (s) 10.5 0.7 0.0

Approach LOS B

Average Delay 1.1

Intersection Capacity Utilization 22.5% ICU Level of Service A
Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report

Fehr & Peers Associates, Inc. Page 17



HCM Unsignalized Intersection Capacity Analysis
18: Project Access #3 & Churn Creek Rd (West) 6/9/2010

>~ ~ t | <

neongtions R if —

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 9 17 17 184 190 9
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 10 18 18 200 207 10
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 842
pX, platoon unblocked

vC, conflicting volume 448 211 216
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 448 211 216
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 22
p0 queue free % 98 98 99

cM capacity (veh/h) 560 829 1353

.........

Volume Total

Volume Left 10 0 18 0
Volume Right 0 18 0 10
¢SH 560 829 1353 1700
Volume to Capacity 0.02 0.02 0.01 0.13
Queue Length 95th (ft) 1 2 1 0
Control Delay (s) 11.5 9.4 0.8 0.0
Lane LOS B A A

Approach Delay (s) 10.2 0.8 0.0

Approach LOS B

Intersec immary RN R L D7 AT B il
Average Delay 1.0

Intersection Capacity Utilization 33.8% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM Synchro 6 Report

Fehr & Peers Associates, Inc. Page 18



HCM Unsignalized Intersection Capacity Analysis

19: Project Access #4 & Churn Creek Rd (West) 6/9/2010
PR N R A

Movement  EBL EBR NBL NBT SBT SBR o rEm

Lane Configurations N r 4 b

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 9 9 9 184 190 9

Peak Hour Factor 0.92 092 092 092 092 092

Hourly flow rate (vph) 10 10 10 200 207 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked

vC, conflicting volume 431 211 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 431 211 216

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 99 99

cM capacity (veh/h) 577 829 1353

Direction, Lane# ~ EB1 EB2 NB1 SB1

Volume Total 10 10 210 216

Volume Left 10 0 10 0

Volume Right 0 10 0 10

¢SH 577 829 1353 1700

Volume to Capacity 0.02 0.01 001 0.13

Queue Length 95th (ft) 1 1 1 0

Control Delay (s) 11.3 9.4 0.4 0.0

Lane LOS B A A

Approach Delay (s) 10.4 0.4 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 27.0% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 19






HCM Signalized Intersection Capacity Analysis
1: Cypress Avenue & SB Ramps 6/9/2010

PR T S N N B R TR S 4
ovement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
5

I
1L

Lane Configurations M Y & 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 095 091 095
Frt 0.99 1.00 1.00 1.00 097 0.85
Fit Protected 1.00 095 1.00 095 096 1.00
Satd. Flow (prot) 5020 1770 5085 1681 1583 1504
FIt Permitted 1.00 0.95 1.00 095 096 1.00
Satd. Flow (perm) 5020 1770 5085 1681 1583 1504
Volume (vph) 0 1630 154 153 1123 0 0 0 0 360 0 240
Peak-hour factor, PHF 0.92 092 092 092 0982 092 092 092 092 092 092 0.92
Adj. Flow (vph) 0 1772 167 166 1221 0 0 0 0 391 0 261
RTOR Reduction (vph) 0 17 0 0 0 0 0 0 0 0 15 57
Lane Group Flow (vph) 0 1922 0 166 1221 0 0 0 0 209 209 1862
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 28.3 7.0 393 12.7 127 127
Effective Green, g (s) 28.3 7.0 393 127 127 127
Actuated g/C Ratio 0.47 0.12 0.65 021 021 0.21
Clearance Time (s) 4.0 4.0 4.0 40 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2368 207 3331 356 335 318
v/s Ratio Prot ¢0.38 c0.09 0.24 0.12 c0.13

v/s Ratio Perm 0.11
v/c Ratio 0.81 0.80 0.37 0.59 062 0.51
Uniform Delay, d1 13.6 25.8 4.7 21.3 215 209
Progression Factor 1.00 1.54 0.65 1.00 1.00 1.00
Incremental Delay, d2 3.2 9.7 0.2 25 3.6 1.4
Delay (s) 16.7 49.3 3.2 23.8 251 223
Level of Service B D A C C C
Approach Delay (s) 16.7 8.7 0.0 23.7
Approach LOS B A A C
Intersection Summary GG A pash gl SO ! : '
HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Gommons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis

2: Cypress Avenue & NB Ramps 6/9/2010
O TR 2 N N R S SR

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

Lane Configurations I b N > [

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

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.91 0.91 095 091 0.95

Frt 1.00 1.00 0.96 1.00 1.00 0.85

FIt Protected 0.95 1.00 1.00 095 095 1.00

Satd. Flow (prot) 1770 5085 4865 1681 1610 1504

FIt Permitted 0.95 1.00 1.00 095 095 1.00

Satd. Flow (perm) 1770 5085 4865 1681 1610 1504

Volume (vph) 910 1080 0 0 1133 460 143 0 53 0 0 0

Peak-hour factor, PHF 092 092 0.92 0.92 092 092 092 092 092 092 092 092

Adj. Flow (vph) 989 1174 0 0 1232 500 155 0 58 0 0 0

RTOR Reduction (vph) 0 0 0 0 57 0 0 0 53 0 0 0

Lane Group Flow (vph) 989 1174 0 0 1675 0 78 77 5 0 0 0

Turn Type Prot Split Perm

Protected Phases 5 2 6 8 8

Permitted Phases 8

Actuated Green, G (s) 50.0 101.1 471 109 109 109

Effective Green, g (s) 50.0 10t1.1 471 109 109 109

Actuated g/C Ratio 042 084 0.39 0.09 0.09 0.09

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 30 3.0 3.0 30 3.0 30

Lane Grp Cap (vph) 738 4284 1910 153 146 137

v/s Ratio Prot c0.56 0.23 c0.34 0.05 c0.05

v/s Ratio Perm 0.00

v/c Ratio 1.34 0.27 0.88 0.51 053 0.04

Uniform Delay, d1 35.0 1.9 33.8 52.0 521 498

Progression Factor 0.63 1.29 1.00 1.00 1.00 1.00

Incremental Delay, d2 158.2 0.1 6.1 2.7 3.4 0.1

Delay (s) 180.3 2.6 39.8 547 555 499

Level of Service F A D D E D

Approach Delay (s) 83.8 39.8 53.7 0.0

Approach LOS F D D A

IntersectionSummary S T E e L

HCM Average Control Delay 63.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 2



HCM Signalized Intersection Capacity Analysis

3: Bonnyview Rd & SB Ramps 6/9/2010
N T N B S B
fovement ~ EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 % r
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 091 1.00 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 1770 3539 1770 1583
Flt Permitted 1.00 1.00 095 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 1770 3539 1770 1583
Volume (vph) 0 710 352 168 644 0 0 0 0 98 0 377
Peak-hour factor, PHF  0.92 092 092 092 092 092 092 082 092 092 092 0.92
Adj. Flow (vph) 0 772 383 183 700 0 0 0 0 107 0 410
RTOR Reduction (vph) 0 0 220 0 0 0 0 0 0 0 0 191
Lane Group Flow (vph) 0 772 163 183 700 0 0 0 0 107 0 219
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6
Permitted Phases 2 4 4
Actuated Green, G (s) 276 276 126 442 12.8 12.8
Effective Green, g (s) 276 276 126 442 12.8 12.8
Actuated g/C Ratio 042 042 0.19 0.68 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2159 672 343 2407 349 312
v/s Ratio Prot c0.15 c0.10 0.20
v/s Ratio Perm 0.10 0.06 c0.14
v/c Ratio 036 024 053 0.29 0.31 0.70
Uniform Delay, d1 12.7 120 236 4.1 22.3 24.3
Progression Factor 1.00 1.00 021 023 1.00 1.00
Incremental Delay, d2 0.5 0.9 1.4 0.2 0.5 7.0
Delay (s) 131 128 6.3 1.2 22.8 31.3
Level of Service B B A A C C
Approach Delay (s) 13.0 2.2 0.0 29.5
Approach LOS B A A C
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project Sat

Fehr & Peers Associates, Inc.

Synchro 6 Report

Page 3



HCM Signalized Intersection Capacity Analysis

4: Bonnyview Rd & NB Ramps 6/9/2010
e T 20 e MU N B Y S

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

Lane Configurations % 4 4 i b v

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

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 095 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Fit Protected 095 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3539 1583 1770 1583

FIt Permitted 095 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3539 3539 1583 1770 1583

Volume (vph) 375 433 0 0 469 116 343 0 190 0 0 0

Peak-hour factor, PHF  0.92 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 408 471 0 0 510 126 373 0 207 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 88 0 0 158 0 0 0

Lane Group Flow (vph) 408 471 0 0 510 38 373 0 49 0 0 0

Turn Type Prot Permcustom custom

Protected Phases 5 2 6

Permitted Phases 6 8 8

Actuated Green, G (s) 18.1 415 194 194 155 15.5

Effective Green, g (s) 181 415 19.4 194 155 158.5

Actuated g/C Ratio 0.28 0.64 0.30 030 0.24 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 493 2260 1056 472 422 377

v/s Ratio Prot c0.23 0.13 c0.14

v/s Ratio Perm 0.02 c¢0.21 0.03

v/c Ratio 0.83 0.21 048 0.08 0.88 0.13

Uniform Delay, d1 22.0 4.9 18.7 164 239 19.5

Progression Factor 0.36 0.30 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.2 1.6 03 19.2 0.2

Delay (s) 18.4 1.6 203 16.7 4341 19.6

Level of Service B A C B D B

Approach Delay (s) 9.4 19.6 34.7 0.0

Approach LOS A B C A

Intersection Summary : . ;

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project Sat

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 4



HCM Unsignalized Intersection Capacity Analysis
5: Bonnyview Rd & Rancho Rd

6/9/2010

Movement ~  EBL T e e v A TSN L S
Lane Configurations i

Sign Control

Grade

Volume (veh/h) 182 164 162 48 57 201

Peak Hour Factor 0.92 092 092 092 092 0.92

Hourly flow rate (vph) 198 178 176 52 62 218

Pedestrians 100

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 8

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 228 876 202

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 876 202

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 85 75 74

¢M capacity (veh/h) 1340 249 839

Oition ang S RS E P EWR S LG S SO ) AR R AT
Volume Total 198 178 228 280

Volume Left 198 0 0 62

Volume Right 0 0 52 218

cSH 1340 1700 1700 551

Volume to Capacity 0.15 0.10 0.13 0.51

Queue Length 95th (ft) 13 0 0 72

Control Delay (s) 8.2 0.0 0.0 1841

Lane LOS A C

Approach Delay (s) 4.3 0.0 18.1

Approach LOS C

Intersection Summary - i '

Average Delay 7.6

Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5



HCM Unsignalized Intersection Capacity Analysis
6: E Nile Rd & Churn Creek Rd (West) 6/9/2010

S 2 Y B S

W

ane Configations

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 9 18 19 150 154 10
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 10 20 21 163 167 11
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)
Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 377 173 178
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 377 173 178
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 98 98 99

cM capacity (veh/h) 615 871 1398

Volume Total 29 184
Volume Left 10 21
Volume Right 20 0
c¢SH 765 1398
Volume to Capacity 0.04 0.01
Queue Length 95th (ft) 3 1
Control Delay (s) 9.9 1.0
Lane LOS A A
Approach Delay (s) 9.9 1.0 0.0

Approach LOS A

In

= ettt et

elay T 1.2

erage !

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6



HCM Signalized Intersection Capacity Analysis
7: Knighton Rd & Airport Rd 6/9/2010

S S T U B S

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 * r N 4 f" | ¥ r 5 4 if
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00 1.00 100 100 1.00 1.00 1.00
Frt 100 100 085 100 100 085 100 100 085 1.00 100 0.85
Flt Protected 095 100 100 095 100 1.00 095 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 075 100 1.00 0.75 1.00 1.00 095 100 100 095 1.00 1.00
Satd. Flow (perm) 1393 1863 1583 1389 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 116 17 117 13 14 18 94 286 19 31 328 116
Peak-hour factor, PHF 092 092 092 0.92 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 126 18 127 14 15 20 102 311 21 34 357 126

RTOR Reduction (vph) 0 0 102 0 0 16 0 0 9 0 0 60
Lane Group Flow (vph) 126 18 25 14 15 4 102 311 12 34 357 66

Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 115 115 115 115 115 115 39 331 331 11 30.3 30.3
Effective Green, g (s) 115 115 115 115 115 115 39 331 3341 1.1  30.3 303
Actuated g/C Ratio 020 020 020 020 020 020 0.07 057 057 002 053 0.53
Clearance 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
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 30 30 30 30 30 30
Lane Grp Cap (vph) 278 371 316 277 371 316 120 1069 908 34 978 831
v/s Ratio Prot 0.01 0.01 c0.06 c0.17 0.02 c0.19

v/s Ratio Perm c0.09 0.02 0.01 0.00 0.01 0.04
v/c Ratio 045 005 008 0.05 0.04 0.01 08 029 001 1.00 037 0.08
Uniform Delay, d1 203 187 188 187 186 185 26.6 6.3 5.3 283 8.0 6.8
Progression Factor 1.00 1.00 100 100 100 1.00 100 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 0.1 0.1 0.0 0.0 398 0.2 0.0 154.3 0.2 0.0
Delay (s) 215 187 189 188 187 186 66.4 6.4 5.3 182.6 8.3 6.8
Level of Service C B B B B B E A A F A A
Approach Delay (s) 20.1 18.7 20.5 19.4
Approach LOS C B C B

HCM Average Control Delay 19.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 57.7 Sum of lost time (s) 16.0

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7



HCM Signalized Intersection Capacity Analysis

8: Knighton Rd & Churn Creek Road (East) 6/9/2010
- N ¢ TN 7
ovement ~~~ EBT EBR WBL WBT NBL NBR
Lane Configurations L) r 5 4 b
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 085 1.00 1.00 0.99
Flt Protected 1.00 1.00 095 1.00 0.95
Satd. Flow (prot) 1863 1583 1770 1863 1765
FIt Permitted 1.00 100 0.60 1.00 0.95
Satd. Flow (perm) 1863 1583 1110 1863 1765
Volume (vph) 244 120 6 228 153 9
Peak-hour factor, PHF  0.92 082 0.92 092 092 0092
Adj. Flow (vph) 265 130 7 248 166 10

RTOR Reduction (vph) 0 54 0 0 6 0

Lane Group Flow (vph) 265 76 7 248 170 0

Turn Type Perm Perm

Protected Phases 4 8 2

Permitted Phases 4 8

Actuated Green, G (s) 278 278 278 278 118

Effective Green, g (s) 278 278 278 278 118

Actuated g/C Ratio 0.58 058 058 0.58 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 30 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1088 925 648 1088 438

v/s Ratio Prot c0.14 0.13 c0.10

v/s Ratio Perm 0.05 0.01

v/c Ratio 024 008 001 023 0.39

Uniform Delay, d1 48 4.3 4.1 48 149

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.0 0.1 0.6

Delay (s) 4.9 4.4 4.2 49 155

Level of Service A A A A B

Approach Delay (s) 47 48 155

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 47.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 28.5% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project Sat
Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 8



HCM Signalized Intersection Capacity Analysis

9: Knighton Rd & Churn Creek Rd (West) 6/9/2010
P O NP T U . T S 4
ont  EBL EBT EBR _WBL WBT WBR NBL NBT NBR SBL SBT SBR
N 4 r % 4 r & 4 r
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 085 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 095 1.00 1.00 0.96 095 1.00
Satd. Flow (prot) 1770 1845 1615 1805 1845 1583 1815 1776 1583
Flt Permitted 095 1.00 100 059 1.00 1.00 0.78 072 1.00
Satd. Flow (perm) 1770 1845 1615 1115 1845 1583 1486 1339 1583
Volume (vph) 69 259 15 1 330 59 14 1 0 94 2 79
Peak-hour factor, PHF  0.92 092 092 092 092 092 092 092 092 092 082 092
Adj. Flow (vph) 75 282 16 1 359 64 15 1 0 102 2 86
RTOR Reduction (vph) 0 0 5 0 0 29 0 0 0 0 0 69
Lane Group Flow (vph) 75 282 11 i 359 35 0 16 0 0 104 17
Heavy Vehicles (O/o) 2% 3% 0% 0% 3% 2% 0% 0% 0% 2% 0% 2%
Turn Type Prot Perm Perm Perm Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 8 2 6 6
Actuated Green, G (s) 40 378 378 298 298 2938 11.2 112 11.2
Effective Green, g (s) 40 378 37.8 298 298 298 11.2 11.2 11.2
Actuated g/C Ratio 0.07 066 066 052 052 052 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 124 1224 1071 583 965 828 292 263 311
v/s Ratio Prot c0.04 0.15 c0.19
v/s Ratio Perm 0.01 0.00 0.02 0.01 c0.08 0.01
v/c Ratio 0.60 0.23 0.01 0.00 037 0.04 0.05 040 0.05
Uniform Delay, d1 25.7 3.8 3.3 6.5 8.1 6.6 18.6 20.0 18.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Inctemental Delay, d2 8.1 0.1 0.0 0.0 0.2 0.0 0.1 1.0 0.1
Delay (s) 33.8 3.9 3.3 6.5 8.3 6.7 18.7 209 187
Level of Service C A A A A A B C B
Approach Delay (s) 9.9 8.0 18.7 19.9
Approach LOS A A B B
Intersection Summary j
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 57.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project Sat

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 9



HCM Unsignalized Intersection Capacity Analysis
10: Knighton Rd & I-5 NB Ramps 6/9/2010

O T e NEEE N R

Lane Configurations

Sign Control

Grade

Volume (veh/h) 76 812 0 0 707 906 22 0 677 0 0 0
Peak Hour Factor 092 092 092 092 092 092 0.92 092 092 092 0.92 082

Hourly flow rate (vph) 83 883 0 0 768 985 24 0 736 0 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 428

pX, platoon unblocked  0.90 0.90 0.90 0.90 090 0.90
vC, conflicting volume 1753 883 2309 2801 883 3045 2309 1261
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1841 883 2461 3011 883 3283 2461 1291
tC, single (s) 4.1 4.1 71 6.5 6.5 71 6.5 6.2
1C, 2 stage (s)

tF (s) 35 4.0 3.6 3.5 4.0 3.3
p0 queue free % 0 100 0 0 100 100
¢M capacity (veh/h) 15 9 309 0 20 180
Direction, Lane#  EB1 WB 1 ATV ot G LA 4 N NS b1~
Volume Total

Volume Left

Volume Right

cSH 295 1700 189

Volume to Capacity 028 1.03 4.02
Queue Length 95th (ft) 28 0 Err

Control Delay (s) 13.5 0.0 Err

Lane LOS B E

Approach Delay (s) 13.5 0.0 Err

Approach LOS F

Iﬁfe’f’sééi’ib‘ﬁ"'sﬁl‘i‘lﬁ‘larﬁ-ﬁ = R Yo oy S T Tl = IR *
Average Delay 2187.9

Intersection Capacity Utilization 155.6% ICU Level of Service H

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 10



HCM Unsignalized Intersection Capacity Analysis
11: Knighton Rd & |-5 SB Ramps 6/9/2010

)—.“v("_‘\‘\T/"\'l*/
ovement EBL)EEB“TA_EBH: wawwmxwaﬁm NBL NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 1% -4% 0% 0%
Volume (veh/h) 0 85 11 623 106 0 0 0 0 803 0 44
Peak Hour Factor 092 092 092 0982 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 92 12 677 115 0 0 0 0 873 0 48
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vG, conflicting volume 115 104 1616 1568 98 1568 1574 115
vC1, stage 1 conf vol

vG2, stage 2 conf vol

vCu, unblocked vol 115 104 1616 1568 98 1568 1574 115
tC, single (s) 4.1 43 741 6.5 6.2 7.2 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.4 35 40 33 36 4.0 3.3
p0 queue free % 100 51 100 100 100 0 100 95
cM capacity (veh/h) 1486 1393 49 58 963 52 57 987
Direction, Lane # IEEB T RWR eV as Ty 1 PR T ]
Volume Total 104 792 921

Volume Left 0 677 873

Volume Right 12 0 48

c¢SH 1700 1393 55

Volume to Capacity 0.06 0.49 16.80

Queue Length 95th (ft) 0 69 Err

Control Delay (s) 0.0 9.3 Err

Lane LOS A F

Approach Delay (s) 0.0 9.3 Err

Approach LOS F

Intersection Summary.

Average Delay 5069.3

Intersection Capacity Utilization 100.6% ICU Level of Service G

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 11



HCM Unsignalized Intersection Capacity Analysis
12: Knighton Rd & Riverland Dr 6/9/2010

AN o+

Lane Configurations & B & &
Sign Control Stop Stop Stop Stop
Volume (vph) 0 20 0 105 41 4 0 0 74 2 0 0
Peak Hour Factor 092 082 092 092 092 0.92 0.92 092 092 092 092 092

Hourly flow rate (vph) 0 22 0 114 45 4 0 0 80 2 0 0

5y n 1 ane =

Volume Total (vph) 22 163 80 2
Volume Left (vph) 0 114 0 2
Volume Right (vph) 0 4 80 0
Hadj (s) 0.03 0.16 -0.57 0.22

Departure Headway (s) 4.3 42 3.8 4.6
Degree Utilization, x 0.03 0.19 0.08 0.00

Capacity (veh/h) 817 830 909 733
Control Delay (s) 74 83 71 7.6
Approach Delay (s) 7.4 8.3 7.1 7.6
Approach LOS A A A A
I':_. !,':f;« N o R - e = AL T e y ' 0 T T e
7.8
HCM Level of Service A
Intersection Capagity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 12



HCM Unsignalized Intersection Capacity Analysis

13: Riverside Avenue & SB Ramps 6/9/2010
T N Y . S 4

Lane Configurations b

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 488 80 40 260 0 0 0 0 121 0 208

Peak Hour Factor 092 092 092 092 082 092 092 092 092 092 092 092

Hourly flow rate (vph) 0 530 87 43 283 0 0 0 0 132 0 226

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6
Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 283 530 943 943 574 943 900 283
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 283 530 943 943 574 943 900 283

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 3.3 3.5 4.0 3.3

p0 queue free % 100 96 100 100 100 44 100 70

cM capacity (veh/h) 1280 1037 1656 251 518 235 267 756

Diteelions Ene 10 I EEBAEWBA W2 SR R b8 T SRR R
617 43 283 358

Volume Left 0 43 0 132

Volume Right 87 0 0 226

cSH 1700 1037 1700 638

Volume to Capacity 0.36 0.04 0.17 0.56
Queue Length 95th (ft) 0 3 0 87

Control Delay (s) 0.0 8.6 0.0 215

Lane LOS A C

Approach Delay (s) 0.0 1.1 215

Approach LOS C

[T eo Sl AT ARt L0 T e S o S A e A g oot Dt I LI i o e

Average Delay 6.2

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 13



HCM Unsignalized Intersection Capacity Analysis
14: Riverside Avenue & NB Ramps 6/9/2010

ane Configrio B

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 221 388 81 210 90 10
Peak Hour Factor 092 092 092 0.92 092 092
Hourly flow rate (vph) 240 422 88 228 98 11
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6
Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 240 645 240
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 240 645 240
tC, single (s) 4.1 6.4 6.2
1C, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 93 76 99

¢M capacity (veh/h) 1326 408 799

Volume Left 0 0 88 0 98
Volume Right 0 422 0 0 11
c¢SH 1700 1700 1326 1700 453
Volume to Capacity 0.14 025 0.07 0.13 0.24
Queue Length 95th (ft) 0 0 5 0 23
Control Delay (s) 0.0 0.0 7.9 0.0 159
Lane LOS A Cc
Approach Delay (s) 0.0 2.2 156.9

—_— =

N U BN Gk L el O LA

oull ESY o Al S TN e Gl
rage Delay 2.2

N

Ae

Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 14



HCM Signalized Intersection Capacity Analysis
15: Knighton Rd & Main Project Access 6/9/2010

P N T Y B S 4

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
M i N b % 0

Lane Configurations bk + i 5

{deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
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
Lane Util. Factor 097 095 100 100 0985 1.00 1.00 1.00 1.00 1.00 0.88
Frt 100 1.00 085 1.00 1.00 085 1.00 0.87 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 0985 1.00 1.00 0.95 1.00 095 1.00 1.00
Satd. Flow (prot) 3433 3972 1615 1805 3589 1583 1805 1650 1770 1863 2787
Flt Permitted 095 100 1.00 095 1.00 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3972 1615 1805 3589 1583 1805 1650 1770 1863 2787
Volume (vph) 1297 152 20 42 261 120 60 10 72 119 10 1292
Peak-hour factor, PHF  0.92 092 092 092 092 0982 092 092 092 092 092 092
Adj. Flow (vph) 1410 165 22 46 284 130 65 11 78 129 11 1404

RTOR Reduction (vph) 0 0 11 0 o 110 0 67 0 0 0 980
Lane Group Flow (vph) 1410 165 11 46 284 20 65 22 0 128 11 424

Heavy Vehicles (%) 2% 8% 0% 0% 14% 2% 0% 0% 0% 2% 2% 2%
Turn Type Prot Perm  Prot Perm  Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 41.7 513 513 52 148 148 71 142 11.6 18.7 187
Effective Green, g (s) 417 513 513 52 148 148 71 142 11.6 18.7 187
Actuated g/C Ratio 042 052 052 0.05 015 0.15 0.07 0.14 0.12 019 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1456 2073 843 95 540 238 130 238 209 354 530
v/s Ratio Prot c0.41 0.04 0.03 ¢0.08 0.04 0.01 ¢0.07 0.01

v/s Ratio Perm 0.01 0.01 c0.15
v/c Ratio 097 008 001 048 053 0.08 050 0.09 0.62 0.03 0.80
Uniform Delay, d1 277 117 113 452 385 359 439 365 412 324 38.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.4 0.0 0.0 3.8 0.9 0.1 3.0 0.2 5.3 0.0 8.5
Delay (s) 441 11.7 113 491 394 361 469 36.6 466 325 465
Level of Service D B B D D D D D D C D
Approach Delay (s) 40.3 39.5 41.0 46.4
Approach LOS D D D D
Intersection Summary | _ _ e ST

HCM Average Control Delay 42.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 98.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15



HCM Unsignalized Intersection Capacity Analysis
16: Project Access #1 & Churn Creek Rd (West) 6/9/2010

S T N B Y

ane Configuratins

Sign Control Stop

Grade 0%

Volume (veh/h) 33 32 32 97 143 33
Peak Hour Factor 092 092 092 0.92 0.92 092
Hourly flow rate (vph) 36 35 35 105 155 36
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 332
pX, platoon unblocked

vC, conflicting volume 348 96 191
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 348 96 191
tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 96 97

cM capacity (veh/h) 607 942 1380

155; ction, e # g=liL 11/ : it EB2 NB1 NI 2 SB1 SB2 — -1
Volume Total 36 35 35 105 104 88
Volume Left 36 0 35 0 0 0
Volume Right 0 35 0 0 0 36

c¢SH 607 942 1380 1700 1700 1700

Volume to Capacity 0.06 004 0.03 0.06 0.06 0.05
Queue Length 95th (ft) 5 3 2 0 0 0

Control Delay (s) 11.3 9.0 7.7 0.0 0.0 0.0
Lane LOS B A A
Approach Delay (s) 10.2 1.9 0.0

Approach LOS B

Al

i ATy SRR, g =
Average Delay 2.4
Intersection Capacity Utilization 21.7% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
17: Project Access #2 & Churn Creek Rd (West) 6/9/2010

" T N T

T =1

Lane Confio . i B b

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 22 22 22 108 154 22
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 24 24 24 117 167 24
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 542
pX, platoon unblocked

vC, conflicting volume 345 96 191
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 345 96 191

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 97 98

cM capacity (veh/h) 615 942 1380

Volume Total 24 24 24 117 112 80

Volume Left 24 0 24 0 0 0

Volume Right 0 24 0 0 0 24

¢SH 615 942 1380 1700 1700 1700

Volume to Capacity 0.04 0.03 0.02 0.07 0.07 0.05

Queue Length 95th (ft) 3 2 1 0 0 0

Control Delay (s) 111 8.9 7.7 0.0 0.0 0.0

Lane LOS B A A

Approach Delay (s) 10.0 1.3 0.0

Approach LOS B

Average Delay 1.7

Intersection Capacity Utilization 21.6% ICU Level of Service A
Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 17



HCM Unsignalized Intersection Capacity Analysis
18: Project Access #3 & Churn Creek Rd (West) 6/9/2010

S 2 Y B B

io

s %" 4 b

Lne Confi

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 11 22 22 108 154 11
Peak Hour Factor 092 092 0982 092 092 092
Hourly flow rate (vph) 12 24 24 117 167 12
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 842
pX, platoon unblocked

vC, conflicting volume 339 173 179
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 173 179
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 98 97 98

cM capacity (veh/h) 646 870 1396

Bl LR . == a
Volume Total 12 24 141 179
Volume Left 12 0 24 0
Volume Right 0 24 0 12
cSH 646 870 1396 1700
Volume to Capacity 0.02 0.08 0.02 0.11
Queue Length 95th (ft) 1 2 1 0
Control Delay (s) 10.7 9.3 1.4 0.0
Lane LOS B A A

Approach Delay (s) 9.7 1.4 0.0

Approach LO A

Ftaraaate -—

Aerage Delay -_-____ 1 5"

Intersection Capacity Utilization 29.0% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing plus Project Sat Synchro 6 Report

Fehr & Peers Associates, Inc. Page 18



HCM Unsignalized Intersection Capacity Analysis

19: Project Access #4 & Churn Creek Rd (West) 6/9/2010
S T W T

Movemert  EBL EBR NBL NBT SBT SBR K]

Lane Configurations % i 4 13

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 11 11 11 108 154 11

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 12 12 12 117 167 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked

vC, conflicting volume 315 173 179

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vGCu, unblocked vol 315 173 179

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 22

p0 queue free % 98 99 99

cM capacity (veh/h) 672 870 1396

Direction, Lane#  EB1 EB2 NB1 SB1 w

Volume Total 12 12 129 179

Volume Left 12 0 12 0

Volume Right 0 12 0 12

c¢SH 672 870 1396 1700

Volume to Capacity 0.02 0.01 0.01 O0.11

Queue Length 95th (ft) 1 1 1 0

Control Delay (s) 10.5 9.2 0.8 0.0

Lane LOS B A A

Approach Delay (s) 9.8 0.8 0.0

Approach LOS A

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 24.8% ICU Level of Service

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project Sat

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 19
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