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HCM Signalized Intersection Capacity Analysis
1: Cypress Avenue & SB Ramps

6/9/2010
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Lane Configurations Mb ¥ M 5 & 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 40 40
Lane Util. Factor 0.91 1.00 0.91 095 091 095
Frt 0.98 1.00 1.00 1.00 095 0.85
Fit Protected 1.00 0.95 1.00 0.95 097 1.00
Satd. Flow (prot) 4984 1770 5085 1681 1564 1504
FIt Permitted 1.00 0.95 1.00 0.95 097 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  0.92 092 092 092 092 092 092 092 092 092 092 092
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 Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 57.2 29.7 90.9 211 211 2141
Effective Green, g (s) 57.2 29.7 90.9 211 211 2141
Actuated g/C Ratio 0.48 025 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 30
Lane Grp Cap (vph) 2376 438 3852 296 275 264
v/s Ratio Prot c0.44 c0.24 0.20 0.15 c0.16

v/s Ratio Perm 0.13
v/c Ratio 0.92 0.96 0.26 0.84 0.90 0.76
Uniform Delay, d1 29.2 44.6 4.4 47.8 484 471
Progression Factor 1.00 0.26 057 1.00 1.00 1.00
Incremental Delay, d2 7.0 15.4 0.1 183 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

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated

Fehr & Peers Associates, Inc.
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HCM Signalized Intersection Capacity Analysis
2: Cypress Avenue & NB Ramps 6/9/2010

A A N . A

Movement ~~~ EB NBL NBT NBR SBL SBT SBR
Lane Configurations N 5 & r

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.91 0.91 095 091 095

Frt 1.00 1.00 0.95 1.00 0.90 085

Fit 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 1.00 095 098 1.00

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

Volume (vph) 690 1458 0 0 1185 514 185 0 259 0 0 0
Peak-hour factor, PHF  0.92 0.92 0.92 092 092 0.92 0.92 092 092 092 092 0.92
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 0 139 118 103 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 13.8

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

Actuated g/C Ratio 042 0.82 0.37 0.12 012 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

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 247 0.1 14.9 124 10.6 54

Delay (s) 29.7 0.5 52.0 636 61.6 559

Level of Service Cc A D E E E

Approach Delay (s) 9.9 52.0 60.1 0.0
Approach LOS A D E A

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 Creek Commons - Existing plus Project PM, Mitigated Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
3: Bonnyview Rd & SB Ramps
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Movement

Lane Configurations M4 r 5 M r
Ideal Flow (vphp!) 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 1.00 085 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 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 092 092 092 092 092 092 092 092 092 092 092 082
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 0.38 0.38 0.189 0.64 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) 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 0.33 062 036 0.37 0.84
Uniform Delay, d1 1565 142 24.0 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

HCM Average Control Delay 15.4 HCM Level of Service B

HCM Volume to Capacity 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

c Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

4: Bonnyview Rd & NB Ramps 6/9/2010
A T T el N B T Y
— 8L EBT EBR W WBR_NBL NBT NBR SBL SBT SBR
onfigurations % M M r 5

Ideal Flow (vphpl) 1900 19200 1900 1900 1900 1900 1800 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 1.00 085 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

Flt 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

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

Adj. Flow (vph) 514 658 0 0 630 157 391 0 212 0 0

RTOR Reduction (vph) 0 0 0 0 0 116 0 0 160 0 0

Lane Group Flow (vph) 514 658 0 0 8630 41 391 0 52 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 16.9 169 1538 15.8

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

Actuated g/C Ratio 0.31 0.63 0.26 0.26 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) 553 2243 920 412 430 385

v/s Ratio Prot c0.29 0.19 c0.18

v/s Ratio Perm 0.03 c¢0.22 0.03

v/c Ratio 093 0.29 068 0.10 0.91 0.13

Uniform Delay, d1 21.7 5.4 21.7 183 239 19.2

Progression Factor 0.31 0.14 1.00 1.00 1.00 1.00

Incremental Delay, d2 201 0.3 4.1 05 227 0.2

Delay (s) 26.7 1.1 258 187 466 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

IntersectionSummary. o ke A e

HCM Average Control Delay 218 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, Mitigated
Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 4



HCM Signalized Intersection Capacity Analysis

5: Bonnyview Rd & Rancho Rd 6/9/2010
Movement ~~  EBL EBT WBT W _SB TR A= T R Ve
Lane Configurations % 4 b ] r

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

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.97 1.00 0.85

Flit Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1803 1770 1583

FIt Permitted 095 1.00 1.00 095 1.00

Satd. Flow (perm) 1770 1863 1803 1770 1583

Volume (vph) 274 159 161 51 57 200

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

Adj. Flow (vph) 298 173 175 55 62 217

RTOR Reduction (vph) 0 D 22 0 0 1862

Lane Group Flow (vph) 298 173 208 0 62 55

Confl. Peds. (#/hr) 100

Turn Type Prot Perm

Protected Phases 7 4 8 6

Permitted Phases 6

Actuated Green, G (s) 11.3 24.0 8.7 10.9 10.9

Effective Green, g (s) 11.3 240 8.7 10.9 109

Actuated g/C Ratio 026 056 0.20 025 0.25

Clearance Time (s) 40 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) 466 1042 366 450 402

v/s Ratio Prot ¢0.17 0.09 c0.12 c0.04

v/s Ratio Perm 0.03

v/c Ratio 0.64 017 0.57 0.14 0.14

Uniform Delay, d1 14.0 46 154 124 124

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 29 0.1 2.0 0.1 0.2

Delay (s) 16.9 47 174 125 125

Level of Service B A B B B

Approach Delay (s) 124 17.4 12.5

Approach LOS B B B

Intersection Summary L A A R AR

HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 42.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 5



HCM Unsignalized Intersection Capacity Analysis

6: E Nile Rd & Churn Creek Rd (West) 6/9/2010
AN o8Nt Y

I SSWRSER NBL L RIS

Lane Configurations ¥

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 8 15 16 177 184 14

Peak Hour Factor 092 092 092 092 092 092

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

vC, 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
(veh/h) 571 833 1355

e Total 25 210 215
Volume Left 9 17 0
Volume Right 16 0 15
c¢SH 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
IntersectionSummary o
Average Delay 0.9
Intersection Capacity Utilization 32.6% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6



HCM Signalized Intersection Capacity Analysis

7: Knighton Rd & Airport Rd 6/9/2010
S L N N B S T 4
Movement ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i 4 | 5 A if % 4 i 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 100 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 100 085 1.00 1.00 0.85
FIt Protected 095 1.00 1.00 095 100 1.00 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
FIt Permitted 075 100 100 073 100 100 095 100 100 095 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 092 092 092 0.92 092 092 092 092 092 092 092 092
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 53 417 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) 108 108 108 108 108 10.8 28 278 278 22 272 272
Effective Green, g (s) 10.8 10.8 10.8 108 108 1038 28 278 278 22 272 272
Actuated g/C Ratio 020 020 020 020 020 020 0.05 053 053 0.04 052 052
Clearance Time (s) 4.0 40 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 c0.22
v/s Ratio Perm c0.10 0.02 0.01 0.00 0.01 0.04
v/c Ratio 047 0.09 0.09 005 003 001 087 019 001 072 043 0.08
Uniform Delay, d1 185 17.0 17.0 169 168 167 248 6.6 6.0 25.0 8.0 6.5
Progression Factor 100 100 1.00 1.00 1.00 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 0.0 536 0.1 00 279 0.3 0.0
Delay (s) 19.7 1714 1714 170 168 168 78.4 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 it oS e Skt .
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 -

Fehr & Peers Associates, Inc.

Existing plus Project PM, Mitigated

Synchro 6 Report
Page 7



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

6/9/2010

Movement =~ = PR YT A e T
Lane Configurations

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 0.85 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 1.00 051 1.00 0.95

Satd. Flow (perm) 1863 1583 949 1863 1769

Volume (vph) 359. 161 8 262 120 4

Peak-hour factor, PHF  0.92 092 092 0.92 092 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) 348 348 348 348 116

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 1.00 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 43 187

Level of Service A A A A B

Approach Delay (s) 4.4 43 187

Approach LOS A A B

Intersection Summary HA R
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, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 8



HCM Signalized intersection Capacity Analysis

9: Knighton Rd & Churn Creek Rd (West) 6/9/2010
e U . S S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ] 4 r 5 4 4 & 4 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 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 0.99 1.00 0.85
Flt Protected 095 100 100 095 1.00 1.00 0.98 096 1.00
Satd. Flow (prot) 1770 1845 1615 1805 1845 1583 1349 1780 1583
FIt Permitted 0.95 100 100 057 1.00 1.00 0.92 0.74 1.00
Satd. Flow (perm) 1770 1845 1615 1092 1845 1583 1263 1377 1583
Volume (vph) 107 280 10 4 301 73 15 22 4 108 8 92
Peak-hour factor, PHF 092 092 092 0.92 092 092 082 0982 092 092 092 092
Adj. Flow (vph) 116 304 11 4 327 79 16 24 4 117 9 100
RTOR Reduction (vph) 0 0 7 0 0 41 0 2 0 0 0 46
Lane Group Flow (vph) 116 304 4 4 327 38 0 42 0 0 126 54
Heavy Vehicles (%) 2% 3% 0% 0% 3% 2% 100% 0% 3% 2% 2% 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) 95 334 334 199 199 199 48.6 48.6 486
Effective Green, g (s) 95 334 334 199 199 199 48.6 486 48.6
Actuated g/C Ratio 0.11 037 037 022 022 022 0.54 0.54 054
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) 187 685 599 241 408 350 682 744 855
v/s Ratio Prot c0.07 0.16 c0.18
v/s Ratio Perm 0.00 0.00 0.02 0.03 c0.09 0.03
v/c Ratio 0.62 044 0.01 0.02 080 0.1 0.06 0.17 0.06
Uniform Delay, d1 385 213 178 274 332 28.0 9.9 10.5 9.9
Progression Factor 0.82 0.71 055 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 04 0.0 0.0 10.8 0.1 0.2 0.5 0.1
Delay (s) 378 155 99 274 440 28.1 10.0 11.0 10.0
Level of Service D B A C D C B B B
Approach Delay (s) 214 40.8 10.0 10.5
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 90.0 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, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 9



HCM Signalized Intersection Capacity Analysis

10: Knighton Rd & I-5 NB Ramps 6/9/2010
S TR 2 e N NE S S S S

vement  EBL EBII‘ _EBR_WBL Wi .WBT“ WarNBL _NBT NBH SBL SBT _SBR

Lane Conflguratlons N b

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

Lane Width 12 12 12 12 16 12 12 12 12 12 12 12

Grade (%) -4% 4% 0% 0%

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

Lane Util. Factor 1.00 0.95 095 1.00 095 0.95

Frt 1.00 1.00 1.00 0.85 086 0.85

Fit Protected 095 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1805 3347 3893 1493 1535 1519

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1805 3347 3893 1493 1535 1519

Volume (vph) 49 708 0 0 627 756 33 0 669 0 0 0

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

Adj. Flow (vph) 53 770 0 0 682 822 36 0 727 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 380 0 154 154 0 0 0

Lane Group Flow (vph) 83 770 0 0 682 442 0 242 213 0 0 0

Heavy Vehicles (%) 2% 10% 0% 0% 3% 6% 2% 2% 1% 0% 0% 0%

Turn Type Prot Perm Perm Perm

Protected Phases 5 2 6 8

Permitted Phases 6 8 8

Actuated Green, G (s) 36 56.0 48.4 484 26.0 26.0

Effective Green, g (s) 3.8 56.0 48.4 484 26.0 26.0

Actuated g/C Ratio 0.04 0.62 0.54 054 0.29 0.29

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) 72 2083 2094 803 443 439

v/s Ratio Prot c0.03 0.28 0.18

v/s Ratio Perm ¢0.30 0.16 0.14

v/c Ratio 0.74 0.37 0.33 055 0.55 048

Uniform Delay, d1 42.7 8.3 11.7 13.7 27.0 26.5

Progression Factor 0.37 0.07 0.90 1.77 1.00 1.00

Incremental Delay, d2 31.0 0.3 0.3 2.2 4.8 3.8

Delay (s) 46.8 0.9 109 264 31.8 303

Level of Service D A B C C C

Approach Delay (s) 3.8 19.4 31.0 0.0

Approach LOS A B C A

Intersection Summary ' : ST AL i iF

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

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

Synchro 6 Report
Page 10



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

A P R S N B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
r

Lane Configurations b b k] 4 b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 0.97 1.00
Frt 0.97 1.00 1.00 1.00 0.85
FIt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3434 1900 3183 1583
FIt Permitted 1.00 095 1.00 0.95 1.00
Satd. Flow (perm) 1770 3434 1900 3183 1583
Volume (vph) 0 86 25 573 87 0 0 0 0 671 0 76
Peak-hour factor, PHF 092 092 092 0.92 0.92 092 092 092 092 092 092 092
Adj. Flow (vph) 0 93 27 623 95 0 0 0 0 729 0 83
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 0 0 0 59
Lane Group Flow (vph) 0 108 0 623 95 0 0 0 0 729 0 24
Heavy Vehicles (%) 0% 2% 2% 4% 2% 0% 0% 0% 0% 10% 0% 2%
Turn Type Prot Prot custom
Protected Phases 2 1 6 4

Permitted Phases 4
Actuated Green, G (s) 16.8 35.7 56.5 25.5 255
Effective Green, g (s) 16.8 35.7 56.5 255 25.5
Actuated g/C Ratio 0.19 0.40 0.63 0.28 0.28
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) 330 1362 1193 902 449
v/s Ratio Prot ¢0.06 c0.18 0.05 c0.23

v/s Ratio Perm 0.01
v/c Ratio 0.33 0.46 0.08 0.81 0.05
Uniform Delay, d1 31.7 20.0 6.6 30.0 235
Progression Factor 1.00 0.52 0.87 1.00 1.00
Incremental Delay, d2 0.6 1.1 0.1 5.4 0.0
Delay (s) 32.3 11.5 5.8 35.4 23.5
Level of Service C B A D C
Approach Delay (s) 32.3 10.8 0.0 34.1
Approach LOS C B A C
Intersection Summary _

HCM Average Control Delay 23.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11



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

N R Y

Sign Control Staop Stop Stop Stop

Volume (vph) G 28 0 128 30 5 0 0 80 8 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 25 0 139 33 5 0 0 87 9 0 0

e ota (vp) ‘ 1

25 87 9
Volume Left (vph) 0 139 0 9
Volume Right (vph) 0 5 87 0
Hadj (s) 0.03 0.17 -057 0.22

Departure Headway (s) 4.3 43 3.8 4.7
Degree Utilization, x 0.08 021 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

80

elay

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, Mitigated Synchro 6 Report

Fehr & Peers Associates, Inc. Page 12



HCM Signalized Intersection Capacity Analysis

13: Riverside Avenue & SB Ramps 6/9/2010
P N N . S S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b % +
Ideal Flow (vphpt) 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
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Fit Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1790 1770 1863 1770 1583
FIt Permitted 1.00 095 1.00 0.95 1.00
Satd. Flow (perm) 1790 1770 1863 1770 1583
Volume (vph) 0 421 173 99 213 0 0 0 0 122 0 255
Peak-hour factor, PHF  0.92 092 0.92 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 458 188 108 232 0 0 0 0 133 0 277
RTOR Reduction {vph) 0 18 0 0 0 0 0 0 0 0 0 232
Lane Group Flow (vph) 0 628 0 108 232 0 0 0 0L . 1383 0 45
Turn Type Prot custom custom
Protected Phases 2 1 6
Permitted Phases 4 4
Actuated Green, G (s) 33.5 48 423 9.7 9.7
Effective Green, g (s) 33.5 48 423 9.7 9.7
Actuated g/C Ratio 0.56 0.08 0.70 0.16 0.16
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) 999 142 1313 286 256
v/s Ratio Prot c0.35 c0.06 0.12
v/s Ratio Perm ¢0.08 0.03
v/c Ratio 0.63 0.76 0.18 0.47 0.17
Uniform Delay, d1 9.0 27.0 3.0 22.8 21.7
Progression Factor 1.00 0.83 0.70 1.00 1.00
Incremental Delay, d2 3.0 20.9 0.3 1.2 0.3
Delay (s) 12.0 43.5 2.4 24.0 22.0
Level of Service B D A C C
Approach Delay (s) 12.0 15.4 0.0 22.7
Approach LOS B B A C
Intersection Summary _ s b RS
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report

Page 13



HCM Signalized Intersection Capacity Analysis

14: Riverside Avenue & NB Ramps 6/9/2010
- N ¢ T N r

Movement ~~~ EBT EBR WBL WBT NBL NBR P SR

Lane Configurations % r 5 4 ] i"

ldeal Flow (vphpl) 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 1.00 1.00 1.00 1.00 1.00

Frt 1.00 085 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 1583 1770 1863 1770 1583

Flt Permitted 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1863 1583 1770 1863 1770 1583

Volume (vph) 282 261 82 178 134 47

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

Adj. Flow (vph) 307 284 89 193 146 51

RTOR Reduction (vph) 0 142 0 0 0 42

Lane Group Flow (vph) 307 142 89 193 146 9

Turn Type Perm  Prot Perm

Protected Phases 2 1 6 8

Permitted Phases 2 8

Actuated Green, G (s) 30.1 30.1 72 413 107 107

Effective Green, g (s) 30.1  30.1 72 413 107 107

Actuated g/C Ratio 050 050 0.12 069 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 3.0 3.0 3.0

Lane Grp Cap (vph) 935 794 212 1282 316 282

v/s Ratio Prot c0.16 c0.05 0.10 ¢0.08

v/s Ratio Perm 0.09 0.01

v/c Ratio 033 0.18 042 0.15 046 0.03

Uniform Delay, d1 89 82 245 33 221 204

Progression Factor 048 220 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 04 1.3 0.2 151 0.0

Delay (s) 51 184 258 35 23.1 204

Level of Service A B C A C C

Approach Delay (s) 11.5 105 224

Approach LOS B B C

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

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

Intersection Capacity Utilization 36.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 14



HCM Signalized Intersection Capacity Analysis

15: Knighton Rd & Main Project Access 6/9/2010
PO U . N B T
dovement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b L i’ ] + t’ 5 b N 4 i
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 1.00 1.00 095 100 1.00 1.00 1.00 1.00 0.88
Frt 1.00 100 0.85 100 1.00 085 1.00 0.91 1.00 1.00 0.85
Flt Protected 095 1.00 100 095 100 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3934 1615 1805 3497 1583 1805 1723 1770 1863 2787
Flt Permitted 095 1.00 1.00 095 1.00 100 095 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3934 1615 1805 3497 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 0.92 092 092 092 092 092 092 0982 092 092
Adj. Flow (vph) 1079 309 39 11 328 104 96 11 18 104 11 1079
RTOR Reduction (vph) 0 0 15 0 0 76 0 16 0 0 0 350
Lane Group Flow (vph) 1079 309 24 11 328 28 96 13 0 104 11 729
Heavy Vehicles (%) 2% 4% 0% 0% 17% 2% 0% 0% 0% 2% 2% 2%
Turn Type Prot Perm  Prot Perm  Split Split pm-+ov
Protected Phases 5 2 1 6 8 8 4 4 5
Permitted Phases 2 6 4
Actuated Green, G (s) 33.2 56.3 56.3 1.2 243 243 9.5 9.5 7.0 7.0 402
Effective Green, g (s) 33.2 56.3 56.3 1.2 243 243 9.5 9.5 7.0 7.0 402
Actuated g/C Ratio 0.37 063 063 0.01 027 027 011 0.11 0.08 0.08 045
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) 1266 2461 1010 24 944 427 191 182 138 145 1369
v/s Ratio Prot c0.31 0.08 0.01 ¢0.09 c0.05 0.01 ¢0.06 0.01 0.20
v/s Ratio Perm 0.02 0.02 0.07
v/c Ratio 085 0.13 0.02 046 035 0.07 050 0.07 0.75 0.08 0.53
Uniform Delay, d1 26.1 6.8 64 441 265 244 380 36.3 40.7 385 1841
Progression Factor 059 069 082 1.06 035 0.10 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.1 0.0 105 0.8 0.2 2.1 0.2 20.5 0.2 0.4
Delay (s) 20.4 4.8 53 57.2 10.0 28 40.1 364 612 38.7 185
Level of Service C A A E A A D D E D B
Approach Delay (s) 16.6 9.4 39.2 22.4
Approach LOS B A D C
Intersection Summary PN . _ - : '
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Ultilization 58.7% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated 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

O T Y B S

__NBL N

i

Lane Configurations 5 4 b

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 26 26 26 176 182 26
Peak Hour Factor 092 082 092 092 092 092
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 (veh/h) 519 918 1340

A
ANt e

L Oll, Lal == 3 ) e o0 | oD <2
Volume Total 28 28 28 91 132 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 0.03 0.02 0.11 0.08 0.06
Queue Length 95th (it) 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, Mitigated Synchro 6 Report

Fehr & Peers Associates, Inc. Page 16



HCM Unsignalized Intersection Capacity Analysis

17: Project Access #2 & Churn Creek Rd (West) 6/9/2010
P T Y T

/ e BRI NBISINBTI SBT SEB R e RSO Hi e Sl flaTissh Y
Lane Configurations 5 r 5 + M

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 17 18 18 184 190 17
Peak Hour Factor 0.92 092 092 092 092 092
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
Direction, Lane#  EB1 EB2 NB1 NB2 SB1 SB2 . . o oo
Volume Total 200 138 87
Volume Left 0 0 0
Volume Right 0 20 0 0 0 18
c¢SH 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

Intersection Summary T

Average Delay 1.1

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

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 17



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

nfiurain |

Lane Co

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 9 17 17 184 190 9
Peak Hour Factor 092 092 092 0.92 092 0.92
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 2.2
p0 queue free % 98 98 99

cM capacity (veh/h) 560 829 1353

D) il

Ny

Volume Total 10 18 21 216
Volume Left 10 0 18 0
Volume Right 0 18 0 10
cSH 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

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, Mitigated 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
N N

Movement ~ EBL EBR NBL NBT SBT SBR L PN

Lane Configurations 5 9 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 0.92

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 4.1

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

Directiom,ane e TEB TN EBZ ENBAIE ORI R R S T O 200 i

Volume Total 10 10 210 216

Volume Left 10 0 10 0

Volume Right 0 10 0 10

cSH 577 829 1353 1700

Volume to Capacity 0.02 0.01 0.01 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. ST

Average Delay 0.7

Intersection Capacity Utilization 27.0% ICU Level of Service

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing plus Project PM, Mitigated

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 19
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SimTraffic Post-Processor Knighton & Churn Creek

Average Results from 10 Runs Existing Plus Project With Mitigation Conditions
Queue Length PM Peak Hour
Intersection 9 Knighton Rd & Churn Creek Rd (West) Signalized
Storage  Average Queue (ft) 95th Queue (ft) Maximum Queue (ft) Block
Direction Movement (ft) Average Std.Dev. Average Std.Dev. Average Std.Dev. Time %
Left Turn 1,216 22 9 73 22 85 20 0
NB Throuah 1,216 22 9 73 22 85 20 0
Right Turn 1,216 22 9 73 22 85 20 0
Left Turn 226 38 22 93 38 g8 36 0
SB Through 226 38 22 93 38 98 36 0
Right Turn 226 34 9 69 29 73 34 0
Left Turn 221 82 12 135 27 141 29 0
EB Throuah 221 112 22 198 39 199 40 1
Right Turn 221 34 9 69 29 73 34 0
Left Turn
wB Throuah 2.683 121 124 186 178 210 198 24
Right Turn 60 131 112 214 142 219 135 25
Intersection 10 Knighton Rd & I-5 NB Ramps Signalized
Storage  Averaae Queue (ft) 95th Queue (ft) Maximum Queue (ft) Block
Direction Movement (ft) Average Std.Dev Average Std.Dev. Average Std.Dev. Time %
Left Turn 1.286 128 19 190 26 196 31 0
NB Throuah
Right Turn 250 114 19 176 30 180 36 0
Left Turn
8B Throuah
Right Turn
Left Turn 100 114 19 176 31 180 36 0
EB Through 485 114 19 176 30 180 44 0
Right Turn
Left Turn
WB Through 470 175 24 287 74 289 89 1
Right Turn 470 68 16 118 47 121 48 0
Intersection 11 Knighton Rd & I-5 SB Ramps Signalized
Storage  Average Queue (ft) 95th Queue (ft) Maximum Queue (ft) Block
Direction Movement (ft) Average Std.Dev Average Std.Dev. Average Std.Dev. Time %
Left Turn
NB Through
Right Turn
Left Turn 500 286 34 449 83 458 96 14
SB Through
Right Turn 250 54 30 160 99 187 117 0
Left Turn
EB Throuah 238 83 29 144 42 142 4 0
Right Turn 238 83 29 144 42 142 41 0
Left Turn 300 98 19 172 36 176 46 0
WB Throuah 485 30 6 73 19 74 27 0
Right Turn

Fehr & Peers 6/9/2010



SimTraffic Post-Processor
Average Results from 10 Runs

Queue Length

Intersection 15

Direction Movement

Left Turn
NB Through
Right Turn
Left Turn
SB Through
Right Turn
Left Turn
EB Throuah
Right Turn
Left Turn
WB Through
Right Turn

Fehr & Peers

Storage

(ft)
155
155
155
1.472
1.472
1.472
470
470
470
140
221
221

58
26
26
148
37
196
217
37
196
12
99
36

Knighton Rd & Main Project Access

Average Queue (ft)
Average Std. Dev.

21
14
14
98
59
44
98
59
20
12
40
15

95th Queue (ft)

Average

96
51
51
194
69
336
238
76
336
34
176
85

Std. Dev.

34
17
17
109
83
68
109
83
64
18
68
41

Maximum Queue (ft)
Average Std. Dev.

94
48
48
193
73
353
229
78
353
40
174
87

38
22
22
105
88
76
105
88
69
20
69
58

Knighton & Churn Creek
Existing Plus Project With Mitigation Conditions
PM Peak Hour

Signalized

Block
Time %
0

OO O OC

el e leNal

6/8/2010
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