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HCM Signalized Intersection Capacity Analysis
1: Cypress Avenue & SB Ramps 6/10/2010

N L T

Lane Conf|gurat|ons ¥ M | o 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 0.91 1.00 0.91 095 091 095
Frt 0.98 1.00 1.00 1.00 091 0.85
FIt Protected 1.00 0.95 1.00 0.95 098 1.00
Satd. Flow (prot) 4977 1770 5085 1681 1512 1504
Fit Permitted 1.00 0.95 1.00 095 098 1.00
Satd. Flow (perm) 4977 1770 5085 1681 1512 1504
Volume (vph) 0 2110 350 480 1010 0 0 0 0 430 0 600
Peak-hour factor, PHF  0.92 0.92 0.92 0.92 092 092 092 092 092 0982 082 092
Adj. Flow (vph) 0 2293 380 522 1098 0 0 0 0 467 0 652
RTOR Reduction (vph) 0 19 0 0 0 0 0 0 0 0 45 130
Lane Group Flow (vph) 0 2654 0 522 1098 0 0 0 0 317 330 297
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 56.0 30.0 90.0 220 220 220
Effective Green, g (s) 56.0 30.0 90.0 220 220 220
Actuated g/C Ratio 0.47 0.25 0.75 0.18 0.18 0.18
Clearance Time (s) 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
Lane Grp Cap (vph) 2323 443 3814 308 277 276
v/s Ratio Prot ¢0.53 c0.29 0.22 0.19 c¢0.22
v/s Ratio Perm 0.20
v/c Ratio 1.14 1.18 0.29 1.03 1.19 1.08
Uniform Delay, d1 32.0 45.0 48 49.0 49.0 490
Progression Factor 1.00 0.24 037 1.00 1.00 1.00
Incremental Delay, d2 69.8 82.6 0.0 59.0 116.2 76.0
Delay (s) 101.8 93.5 1.8 108.0 165.2 125.0
Level of Service F F A F F F
Approach Delay (s) 101.8 31.4 0.0 133.7
Approach LOS F C A F

GO ShrmaGE cemE ek s. A T RCSE AR R R el
HCM Average Control Delay 87. 3 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
2. Cypress Avenue & NB Ramps 6/10/2010

N Y Y,

_ EBL EBT EBR WBL WBT_ NBL BR__

Lane Conflguratlons N _ b 5 & [
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 0.91 095 091 095
Frt 1.00 1.00 0.95 1.00 0.90 0.85
Fit Protected 095 1.00 1.00 0.95 098 1.00
Satd. Flow (prot) 1770 5085 4853 1681 1502 1504
Fit Permitted 0.95 1.00 1.00 0.95 098 1.00
Satd. Flow (perm) 1770 5085 4853 1681 1502 1504
Volume (vph) 900 1640 0 0 1190 520 300 0 410 0 0 0
Peak-hour factor, PHF  0.92 0.92 092 0.92 092 092 092 092 092 0.92 092 0092
Adj. Flow (vph) 978 1783 0 0 1293 565 326 0 446 0 0 0
RTOR Reduction (vph) 0 0 0 0 66 0 0 48 48 0 0 0
Lane Group Flow (vph) 978 1783 0 0 1792 0 228 238 210 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitied Phases 8
Actuated Green, G (s) 50.0 96.0 42.0 16.0 16.0 16.0
Effective Green, g (s) 50.0 96.0 42.0 16.0 16.0 16.0
Actuated g/C Ratio 042 0.80 0.35 0.13 0.13 0.13
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) 738 4068 1699 224 200 201
v/s Ratio Prot c0.55 0.35 c0.37 0.14 ¢0.16
v/s Ratio Perm 0.14
v/c Ratio 1.33 0.44 1.05 1.02 1.19 1.05
Uniform Delay, d1 35.0 3.7 39.0 52.0 52.0 52.0
Progression Factor 0.10 0.17 1.00 1.00 1.00 1.00
Incremental Delay, d2 147.2 0.0 38.0 64.8 1249 762
Delay (s) 150.8 0.7 77.0 116.8 176.9 128.2
Level of Service F A E F F F
Approach Delay (s) 53.9 77.0 142.9 0.0
Approach LOS D E F A

r ) mmary i R :.: s o Lo L ) i A RO S N TS T T G
HCM Average Control Delay 746 HCM Level of Service E
HCM Volume to Capagity ratio 1.20
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
3: Bonnyview Rd & SB Ramps 6/10/2010

Movement

Lane Configurations r N M | r
Ideal Fiow (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
Fit Protected 1.00 1.00 095 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 1280 660 260 1050 0 0 0 0 160 0 640
Peak-hour factor, PHF 092 0.92 092 092 092 092 092 092 0982 092 0982 092
Adj. Flow (vph) 0 1391 717 283 1141 0 0 0 0 174 0 696
RTOR Reduction (vph) 0 0 500 0 0 0 0 0 0 0 0 31
Lane Group Flow (vph) 0 1891 217 283 1141 0 0 0 0 174 0 665
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6
Permitted Phases 2 4 4
Actuated Green, G (s) 36.3 363 207 61.0 51.0 51.0
Effective Green, g (s) 36.3 36.3 207 61.0 51.0 51.0
Actuated g/C Ratio 0.30 0.30 0.17 0.51 0.42 0.42
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) 1538 479 305 1799 752 673
v/s Ratio Prot c0.27 c0.16 0.32
v/s Ratio Perm 0.14 0.10 c0.42
v/c Ratio 0.90 045 0.93 0.63 0.23 0.99
Uniform Delay, d1 402 338 489 214 22.0 34.2
Progression Factor 1.00 1.00 155 1.28 1.00 1.00
Incremental Delay, d2 9.1 3.1 5.1 0.2 0.2 31.3
Delay (s) 493 369 812 276 22.2 65.5
Level of Service D D F C C E
Approach Delay (s) 451 38.3 0.0 56.9
Approach LOS D D A E
oD oh S TR st s S i T R T A e A o T P R W
HCM Average Control Delay 452 HCM Level of Service
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period {min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
4: Bonnyview Rd & NB Ramps 6/10/2010

4 A N B A T Y

ane Conf|gurat|ons y % " S ‘H‘ i" T K]

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

Flt Protected 0.95 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) 700 740 0 0 860 290 450 0 230 0 0 0
Peak-hour factor, PHF  0.92 092 092 0.92 0.92 092 092 092 092 092 092 0092
Adj. Flow (vph) 761 804 0 0 935 315 489 0 250 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 134 0 0 176 0 0 0
Lane Group Flow (vph) 761 804 0 0 935 181 489 0 74 0 0 0
Turn Type Prot Perm custom custom

Protected Phases 5 2 6

Permitted Phases 6 8 8

Actuated Green, G (s) 47.0 82.0 31.0 31.0 30.0 30.0

Effective Green, g (s) 47.0 820 31.0 31.0 30.0 30.0

Actuated g/C Ratio 0.39 0.68 026 0.26 0.25 0.25

Clearance Time (s) 4.0 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) 693 2418 914 409 443 396

v/s Ratio Prot c0.43 0.23 c0.26

v/s Ratio Perm 0.11 ¢0.28 0.05

v/c Ratio 1.10 0.33 1.02 044 1.10 0.19

Uniform Delay, d1 36.5 7.8 445 373 450 354

Progression Factor 211  0.91 1.00 1.00 1.00 1.00

Incremental Delay, d2  53.9 0.2 35.7 34 740 0.2

Delay (s) 131.0 7.3 80.2 40.7 119.0 35.6

Level of Service F A F D F D

Approach Delay (s) 67.5 70.3 90.8 0.0
Approach LOS E E F A

nte _ i o) el AT o o FSITEL, __I": gy WRA ol . .:'-J:': _.'L_'du,-:f s f_:,',_;.'_:,l[ J_-IE y 'é_: Tag oyl
HCM Average Control Delay 73.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.08

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

Intersection Capacity Utilization 97.5% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative PM Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
5: Bonnyview Rd & Rancho Rd

6/10/2010

Lane ofiurations

Sign Control

Grade

Volume (veh/h) 500
Peak Hour Factor 0.92

Hourly flow rate (vph) 543
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 217
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 217
tC, single (s) 4.1
tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

P C
LIreCLor,

Volume Total

Volume Left

Volume Right

c¢SH 1352
Volume to Capacity 0.40
Queue Length 95th (ft) 49

Control Delay (s) 9.4
Lane LOS A
Approach Delay (s) 7.0

Approach LOS

|E_-_'_ e gl m e e A U
Average Delay
Intersection Capacity Utilization
Analysis Period (min)

185 217

- AN

Free Free Stop
0% 0% 0%

170 160 40 40
092 092 092 092
185 174 43 43

100
12.0
4.0
8

None

1567

1567

6.4

3.5

35

67

652

0 0 43
0 43 609

1700 1700 476
0.11 0143 1.37

0 0 752
0.0 0.0 203.0
F

0.0 203.0

F

85.4% ICU Level of Service
15

560
0.92
609

196

196

Knighton and Churn Creek Commons - Cumulative PM

Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
6: E Nile Rd & Churn Creek Rd (West) 6/10/2010

NN

ane Coiuratins " | .. B

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 10 10 10 160 180 20
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 11 11 11 174 196 22
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 402 207 217
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vo! 402 207 217
tC, single (s) 6.4 6.2 4.1
1C, 2 stage (s)

tF (s) 3.5 3.3

p0 queue free % 98 99
cM capacity (veh/h) 599
Volume Total

. 185

Volume Left 11 11
Volume Right 11 0
cSH 697 1352
Volume to Capacity 0.03 0.01
Queue Length 95th (ft) 2 1
Control Delay (s) 10.3 0.5
Lane LOS B A
Approach Delay (s) 10.3 0.5 0.0

Approach LOS B
In - -

verage Delay

0.8

Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative PM Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
7: Knighton Rd & Airport Rd

6/10/2010

O T 2
oment  EBL EBT EB

T

”

IE‘-'.\?WBI‘J‘QTM'E-'HW_‘__B&. - INELQL\' [‘JHINB.F “-UH NBR & . i

'S

Lane Configurations % 5 4 r i 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 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 100 100 085 100 1.00 085 1.00 100 085 1.00 100 0.85
Fit Protected 095 1.00 1.00 095 1.00 1.00 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Fit Permitted 0.74 100 1.00 073 1.00 100 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1384 1863 1583 1358 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 110 40 180 20 20 20 150 350 20 60 720 80
Peak-hour factor, PHF  0.92 092 092 0.92 092 092 092 0982 0982 092 092 092
Adj. Flow (vph) 120 43 196 22 22 22 163 380 22 65 783 87
RTOR Reduction (vph) 0 0 169 0 0 19 0 0 8 0 0 32
Lane Group Flow (vph) 120 43 27 22 22 3 163 380 14 65 783 55
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) 9.3 9.3 9.3 9.3 9.3 9.3 87 414 414 3.8 36,5 36.5
Effective Green, g (s) 9.3 9.3 9.3 9.3 9.3 9.3 87 414 414 38 365 365
Actuated g/C Ratio 0.14 014 0.14 0.14 0.14 014 0.13 062 062 0.06 0.55 055
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) 194 261 221 190 261 221 232 1160 986 101 1023 869
v/s Ratio Prot 0.02 0.01 c0.09 0.20 0.04 c0.42

v/s Ratio Perm ¢0.09 0.02 0.02 0.00 0.01 0.03
v/c Ratio 062 0.16 0.12 0.12 0.08 0.01 070 033 001 064 0.77 0.06
Uniform Delay, d1 269 252 250 250 249 246 277 6.0 48 307 11.7 7.0
Progression Factor 100 1.00 1.00 1.00 100 100 100 1.00 1.00 1.00 100 1.00
Incremental Delay, d2 5.8 0.3 0.3 0.3 0.1 0.0 9.3 02 00 132 3.5 0.0
Delay (s) 327 255 253 253 250 247 369 6.1 48 439 15.1 7.0
Level of Service C C C C C C D A A D B A
Approach Delay (s) 27.8 25.0 15.0 16.4
Approach LOS C C B B
Intersection Summary (s L PR e o e B TR

HCM Average Control Delay 18.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 66.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Gumulative PM
Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

8: Knighton Rd & Churn Creek Road (East) 6/10/2010
—- Y v TN 'l
- EBTRVEBR) WBLL WBTSINBEINBRG. 10 T 0w L el o
Lane Conflguratlons . i 5 4 L
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
Fit Protected 1.00 1.00 095 1.00 0.96
Satd. Flow (prot) 1863 1583 1770 1863 1764
Flt Permitted 1.00 1.00 052 1.00 0.96
Satd. Flow (perm) 1863 1583 973 1863 1764
Volume (vph) 340 150 10 480 150 10
Peak-hour factor, PHF  0.92 0.92 0.92 092 092 0.92
Adj. Flow (vph) 370 163 11 522 163 11
RTOR Reduction (vph) 0 61 0 0 7 0
Lane Group Flow (vph) 370 102 i1 522 167 0
Turn Type Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8
Actuated Green, G (s) 33.3 333 333 333 120
Effective Green, g (s) 33.3 333 333 333 120
Actuated g/C Ratio 062 0.62 062 062 0.23
Clearance Time (s) 4.0 4.0 40 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1164 989 608 1164 397
v/s Ratio Prot 0.20 c0.28 ¢0.09
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.32 0.10 0.02 045 0.42
Uniform Delay, d1 4.7 4.0 3.8 52 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.3 0.7
Delay (s) 4.8 4.1 38 55 184
Level of Service A A A A B
Approach Delay (s) 4.6 55 184
Approach LOS A A B
section Summary e AT IIL T oot hIY IO E | SO - Bl
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 53.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative PM

Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

9: Knighton Rd & Churn Creek Rd (West) 6/10/2010
Movement = EBL _EE _ WBT WBR NBL NBT NBR SBL SBT SBF
Lane Configurations N 4 i‘ | 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 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 100 085 1.00 1.00 0.85 0.95 1.00 0.85
Flt Protected 095 1.00 1.00 095 1.00 1.00 0.98 096 1.00
Satd. Flow (prot) 1770 1845 1615 1805 1863 1583 1785 1788 1583
Fit Permitted 095 1.00 1.00 0.60 1.00 1.00 0.90 0.73 1.00
Satd. Flow (perm) 1770 1845 1615 1148 1863 1583 1639 1356 1583
Volume (vph) 90 230 10 10 570 50 10 10 10 80 10 140
Peak-hour factor, PHF  0.92 092 092 0.92 082 092 092 092 092 092 092 092
Adj. Flow (vph) 98 250 11 11 620 54 11 11 11 87 11 152
RTOR Reduction (vph) 0 0 3 0 0 13 0 9 0 0 6 126
Lane Group Flow (vph) 98 250 8 11 620 41 0 24 0 0 98 26
Heavy Vehicles (%) 2% 3% 0% 0% 2% 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) 39 41.0 4.0 331 331 331 10.2 10.2 10.2
Effective Green, g (s) 39 410 410 331 33.1 3341 10.2 10.2 10.2
Actuated g/C Ratio 0.07 069 069 056 056 0.56 0.17 0.17 0.17
Clearance Time (s) 40 4.0 40 40 40 40 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) 117 1278 1118 642 1042 885 282 234 273
v/s Ratio Prot c0.06 0.14 ¢0.33

v/s Ratio Perm 0.00 0.01 0.03 0.01 c0.07 0.02
v/c Ratio 0.84 020 0.01 0.02 060 0.05 0.08 042 0.10
Uniform Delay, d1 27.3 3.2 2.8 5.8 8.6 5.9 20.6 21.9 206
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
incremental Delay, d2  38.0 0.1 0.0 0.0 0.9 0.0 0.1 1.2 0.2
Delay (s) 65.3 3.3 2.8 5.8 9.5 5.9 20.7 23.1 2038
Level of Service E A A A A A C C C
Approach Delay (s) 20.2 9.2 20.7 21.7
Approach LOS C A C C
Intersection Summary ' Ao e e 1 A Y
HCM Average Control Delay 14.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 59.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9



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

Lane Configurations q b s

Sign Control Free Free Stop Stop

Grade -4% 4% 0% 0%
Volume (veh/h) 50 190 0 0 320 440 40 0 230 0 0 0
Peak Hour Factor 092 082 082 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 54 207 0 0 348 478 43 0 250 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) 739

pX, platoon unblocked 0.76 0.76 0.76 0.76 0.76 0.76
vC, conflicting volume 826 207 902 1141 207 1152 902 587

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

vCu, unblocked vol 772 207 872 1185 207 1199 872 459
tC, single (s) 4.1 4.1 71 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 % 92 100 78 100 70 100 100 100
cM capacity (veh/h) 643 1377 194 132 831 82 203 463
direction, Lane# ~ EB1 WB- b R I 7 a6 2 R IS i

Volume Total 261 826 293

Volume Left 54 0 43

Volume Right 0 478 250

cSH 643 1700 559

Volume to Capacity 0.08 049 0.53

Queue Length 95th (ft) 7 0 76

Control Delay (s) 3.2 0.0 184

Lane LOS A C

Approach Delay (s) 3.2 0.0 184

Approach LOS C

Average Delay 4.5

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative PM Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

11: Knighton Rd & I-5 SB Ramps

6/10/2010

Lane Conflgurat|on e b

Sign Control Free

Grade 4%
Volume (veh/h) 0 70 30
Peak Hour Factor 092 092 092
Hourly flow rate (vph) 0 76 33
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 87
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 87
tC, single (s) 4.1
tC, 2 stage (s)

tF (s) 2.2
p0 queue free % 100

cM capaC|ty (veh/h) 1522

VolurelTomli 109 '"31 272

4 &

Free Stop Stop

-4% 0% 0%
280 80 0 0 0 0 170 0 80
092 092 092 092 092 092 092 092 0.92
304 87 0 0 0 0 185 0 87

None None
109 875 788 92 788 804 87
109 875 788 92 788 804 87
4.1 7.1 6.5 6.2 7.5 6.5 6.2
2.2 3.5 4.0 3.3 3.9 4.0 3.3
80 100 100 100 18 100 91
1488 209 259 970 226 253 972
ik TPREGER s 2 A, %) e R e S A

£

Volume Left 0 304 185
Volume Right 33 0 87
cSH 1700 1488 300
Volume to Capacity 0.06 0.20 0.91
Queue Length 95th (ft) 0 19 212
Control Delay (s) 0.0 6.6 69.0
Lane LOS A F
Approach Delay (s) 0.0 6.6 69.0
Approach LOS F
Average Delay 27.7
Intersection Capacity Utilization 47 .4%
Analysis Period (min) 15

ICU Level of Serviqe

Knighton and Churn Creek Commons - Cumulative PM

Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

12: Knighton Rd & Riverland Dr

6/10/2010

A

nigurins - .

Sign Control Stop
Volume (vph) 10 20 10 120
Peak Hour Factor 0.92 0982 092 0.92

Hourly flow rate (vph) 11 22 11 130

Volume Total (vph) 43 174 98 33

Volume Left (vph) 11 130 11 11
Volume Right (vph) 11 11 76 11
Hadj (s) -0.07 0.14 -0.41 -0.12

Departure Headway (s) 4.3 4.4 4.0 44
Degree Utilization, x 0.05 0.21 011 0.04

Capacity (veh/h) 800 799 843 764
Control Delay (s) 7.5 8.5 7.5 7.6
Approach Delay (s) 7.5 8.5 7.5 7.6

Approach LOS A A A A

elay

8.0
HCM Level of Service A
Intersection Capacity Utilization 27.9% ICU Level of Service
Analysis Period (min) 15

0.92 0.92

N LY

Stop
10 10 10

0.92 092 092

11 11 11

Knighton and Churn Creek Commons - Cumulative PM
Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 12



HCM Unsignalized Intersection Capacity Analysis
13: Riverside Avenue & SB Ramps 6/10/2010

N

].. i

Y -

Lane Configurations b 5 i'
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 0 460 180 470 400 0 0 0 0 120 0 290
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 500 196 511 435 0 0 0 0 130 0 315
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 435 500 2054 2054 598 2054 1957 435
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 435 500 2054 2054 598 2054 1957 435
tC, single (s) 4.1 4.1 71 6.5 6.2 71 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 52 100 100 100 0 100 49

cM capacity (veh/h) 1125 1064 13 29 502 25 33 621

L RN ] - WV Wbhbe 9B 1
Volume Total 696 511 435 446

Volume Left 0 511 0 130
Volume Right 196 0 0 315
cSH 1700 1064 1700 80
Volume to Capacity 0.41 048 0.26 5.60
Queue Length 95th (ft) 0 67 0 Err
Control Delay (s) 0.0 115 0.0 Err
Lane LOS B F
Approach Delay (s) 0.0 6.2 9999.0

Approach LOS F

verage Delay = i 238.0

Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative PM Synchro 6 Report

Fehr & Peers Associates, Inc. Page 13



HCM Unsignalized Intersection Capacity Analysis
14: Riverside Avenue & NB Ramps 6/10/2010

—- Y ¥ T N o,

EBT FBR V \RI

VIO

e Confurons — 4 o -. Ty

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 330 250 80 730 140 240
Peak Hour Factor 092 082 092 092 092 092
Hourly flow rate (vph) 359 272 87 793 152 261
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 359 1326 359
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 1326 359
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
pO queue free % 93 4 62

cM capacity (veh/h) 1200 159 686

359 272 87 793 413

Volume Tota

Volume Left 0 0 87 0 152
Volume Right 0 272 0 0 261
cSH 1700 1700 1200 1700 432

Volume to Capacity 021 0.16 0.07 0.47 0.96
Queue Length 95th (ft) 0 0 6 0 283

Control Delay (s) 0.0 0.0 8.2 0.0 516
Lane LOS A F
Approach Delay (s) 0.0 0.8 51.6

Approach LOS F

Average Delay

Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative PM Synchro 6 Report

Fehr & Peers Associates, Inc. Page 14



HCM Signalized Intersection Capacity Analysis
1: Cypress Avenue & SB Ramps 6/10/2010

N

Lane Configurations 5 M N i o
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 0.95 081 095
Frt 0.99 1.00 1.00 1.00 097 0.85
Flt Protected 1.00 0.95 1.00 095 096 1.00
Satd. Flow (prot) 5034 1770 5085 1681 1581 1504
FIt Permitted 1.00 0.95 1.00 0.95 096 1.00
Satd. Flow (perm) 5034 1770 5085 1681 1581 1504
Volume (vph) 0 1950 140 150 1540 0 0 0 0 440 0 290
Peak-hour factor, PHF  0.92 0.92 092 0.92 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 0 2120 152 163 1674 0 0 0] 0 478 0 315
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 8 33
Lane Group Flow (vph) 0 2266 0 163 1674 0 0 0 0 258 267 227
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 69.1 146 87.7 243 243 243
Effective Green, g (s) 69.1 146 87.7 243 243 243
Actuated g/C Ratio 0.58 0.12 0.73 0.20 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 30 30 30
Lane Grp Cap (vph) 2899 215 3716 340 320 305
v/s Ratio Prot c0.45 c0.09 0.33 0.15 ¢0.17
v/s Ratio Perm 0.15
v/c Ratio 0.78 0.76 0.45 0.76 0.83 0.74
Uniform Delay, d1 19.6 51.0 6.5 451 459 449
Progression Factor 1.00 1.12 1.02 1.00 1.00 1.00
Incremental Delay, d2 2.2 1.4 0.0 94 16.8 9.4
Delay (s) 21.8 58.8 6.6 544 628 54.3
Level of Service o] E A D E D
Approach Delay (s) 21.8 11.3 0.0 57.3
Approach LOS C B A E

O ST e s A o N N T N T R
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
2: Cypress Avenue & NB Ramps 6/10/2010

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Total Lost time (s) 40 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.91 0.91 0.95 091 095

Frt 1.00 1.00 0.96 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 095 1.00

Satd. Flow (prot) 1770 5085 4859 1681 1610 1504

Flt Permitted 095 1.00 1.00 095 095 1.00

Satd. Flow (perm) 1770 5085 4859 1681 1610 1504

Volume (vph) 1090 1300 0 0 1330 560 360 0 30 0 0 0
Peak-hour factor, PHF  0.92 092 0.92 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 1185 1413 0 0 1446 609 391 0 33 0 0 0
RTOR Reduction (vph) 0 0 0 0 63 0 0 0 29 0 0 0
Lane Group Flow (vph) 1185 1413 0 0 1992 0 196 195 4 0 0 0
Turn Type Prot Split Perm

Protected Phases 5 2 6 8 8

Permitted Phases 8

Actuated Green, G (s) 55.0 96.1 37.1 159 159 159

Effective Green, g (s) 55.0 96.1 37.1 159 159 159

Actuated g/C Ratio 046 0.80 0.31 0.13 0.13 0.13

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) 811 4072 1502 223 213 199

v/s Ratio Prot c0.67 0.28 c0.41 0.12 c0.12

v/s Ratio Perm 0.00

v/c Ratio 1.46 0.35 1.33 088 0.92 0.02

Uniform Delay, d1 325 3.3 41.5 511 514 453

Progression Factor 1.47 1.03 1.00 1.00 1.00 1.00

Incremental Delay, d2 211.6 0.1 151.6 299 388 0.0

Delay (s) 259.5 3.5 193.0 811 90.2 453

Level of Service F A F F F D

Approach Delay (s) 120.3 193.0 82.5 0.0
Approach LOS F F F A
Intersec R S O R T ol e o L FE R e (oA P e P
HCM Average Control Delay 146.6 HCM Level of Service F

HCM Volume to Capacity ratio 1.33

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

Intersection Capacity Utilization 104.4% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 2



HCM Signalized Intersection Capacity Analysis
3: Bonnyview Rd & SB Ramps

6/10/2010

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 18900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 091 100 1.00 095 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Fit 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 1300 350 290 880 0 0 0 0 180 0 690
Peak-hour factor, PHF  0.92 092 092 0982 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 0 1413 380 315 957 0 0 0 0 196 0 750
RTOR Reduction (vph) 0 0 266 0 0 0 0 0 0 0 0 56
Lane Group Flow (vph) 0 1413 114 315 957 0 0 0 0 196 0 694
Turn Type Perm Prot custom custom
Protected Phases 2 1 6

Permitted Phases 2 4 4
Actuated Green, G (s) 330 330 200 57.0 45.0 45.0
Effective Green, g (s) 33.0 330 200 570 45.0 45.0
Actuated g/C Ratio 0.30 030 0.18 0.52 0.41 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 30 30 30 30 3.0 3.0
Lane Grp Cap (vph) 15626 475 322 1834 724 648
v/s Ratio Prot c0.28 c0.18 0.27

v/s Ratio Perm 0.07 0.11 c0.44
v/c Ratio 0.93 024 098 0.52 0.27 1.07
Uniform Delay, d1 373 29.0 448 175 21.6 32.5
Progression Factor 1.00 1.00 159 1.23 1.00 1.00
Incremental Delay, d2 11.1 1.2 234 0.3 0.2 56.1
Delay (s) 484 302 945 219 21.8 88.6
Level of Service D C F C C F
Approach Delay (s) 445 39.9 0.0 74.8
Approach LOS D D A E
Iﬂ'ﬁm'eﬂﬁﬂh 'n";;-ﬁm”-.:&.’_}'.'—- ,'11' .L"'“ - ™ A L i 1 9% e ;"'i- LU ;r;'ii-li "t':'-' —:::—_L‘*—
HCM Average Control Delay 50.2 HCM Level of Service D

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c Critical Lane Group

Knighton and Churn Creek Commons - Cumulative Saturday
Fehr & Peers Associates, Inc.

Synchro 6 Report

Page 3



HCM Signalized Intersection Capacity Analysis

4: Bonnyview Rd & NB Ramps 6/10/2010
O A M N B B

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

Lane Configurations Y M 4 o %

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

Total Lost time (s) 4.0 4.0 4.0 40 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

Flt Permitted 095 1.00 1.00 1.00 0.95 1.00

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

Volume (vph) 690 790 0 0 840 220 330 0 330 0 0

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

Adj. Flow (vph) 750 859 0 0 913 239 359 0 359 0 0

RTOR Reduction (vph) 0 0 0 0 0 114 0 0 187 0 0

Lane Group Flow (vph) 750 859 0 0 913 125 359 0 172 0 0

Turn Type Prot Permcustom custom

Protected Phases 5 2 6

Permitted Phases 6 8 8

Actuated Green, G (s) 46.0 80.0 30.0 300 220 22.0

Effective Green, g (s) 46.0 80.0 30.0 30.0 22.0 22.0

Actuated g/C Ratio 0.42 0.73 0.27 0.27 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) 740 2574 965 432 354 317

v/s Ratio Prot c0.42 0.24 ¢0.26

v/s Ratio Perm 0.08 ¢0.20 0.11

v/c Ratio 1.01 0.33 095 029 1.01 0.54

Uniform Delay, d1 32.0 5.4 39.2 316 440 39.5

Progression Factor 206 1.16 1.00 1.00 1.00 1.00

Incremental Delay, d2 23.5 0.2 18.6 1.7 515 1.9

Delay (s) 894 65 57.8 333 955 414

Level of Service F A E ] F D

Approach Delay (s) 451 52.7 68.4 0.0

Approach LOS D D E A

Intersection Summary S S s A R AT RS

HCM Average Control Delay 52.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
5: Bonnyview Rd & Rancho Rd 6/10/2010

O Y

Lane Cofiurati

b
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 290 230 230 10 30 320
Peak Hour Factor 0.92 092 092 092 092 092
Hourly flow rate (vph) 315 260 250 11 33 348
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 261 1236 255
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 261 1236 255
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 76 76 56

¢M capacity (veh/h) 1304 135 783

Dire A ball.
Volume Total

Volume Left 315 33
Volume Right 0 348
cSH 1304 555
Volume to Capacity 0.24 0.69
Queue Length 95th (ft) 24 132
Control Delay (s) 8.6 24.4
Lane LOS A C
Approach Delay (s) 4.8 0.0 244

Approach LOS C

n Lutlpi She i ® a7 i L) T R T T A

Average Delay 10.0

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 5



HCM Unsignalized Intersection Capacity Analysis
6: E Nile Rd & Churn Creek Rd (West) 6/10/2010

NN

Lane Configion ]

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 20 20 20 140 140 20
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 22 22 22 152 152 22
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 359 163 174
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 163 174
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 97 98 98
cM capacity (veh/h) 630 882 1403

Direc |
Volume Total

Volume Left 0

Volume Right 22 0 22

¢SH 735 1403 1700

Volume to Capacity 0.06 0.02 0.10

Queue Length 95th (ft) 5 1 0

Control Delay (s) 10.2 1.1 0.0

Lane LOS B A

Approach Delay (s) 10.2 1.1 0.0

Approach LOS B

Average Delay 1.6

Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6



HCM Signalized Intersection Capacity Analysis
7: Knighton Rd & Airport Rd

6/10/2010

Lane Conflguratloﬁs . 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 40 4.0 4.0 4.0 40 4.0
Lane Util. Factor 1,00 100 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 085 100 100 085 100 100 085 100 1.00 085
Flt Protected 095 100 1.00 095 1.00 100 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
FIt Permitted 074 1.00 1.00 0.74 100 1.00 095 1.00 1.00 095 1.00 1.00
Satd. Flow (perm) 1370 1863 1583 1370 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 50 30 110 20 30 30 80 420 30 50 490 50
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 082 0982 092 0982 092
Adj. Flow (vph) 54 33 120 22 33 33 87 457 33 54 533 54
RTOR Reduction (vph) 0 0 106 0 0 29 0 0 12 0 0 21
Lane Group Flow (vph) 54 33 14 22 33 4 87 457 21 54 533 33
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) 7.2 7.2 72 72 7.2 7.2 43 385 385 27 36.9 369
Effective Green, g (s) 7.2 7.2 7.2 7.2 7.2 7.2 43 385 385 27 369 369
Actuated g/C Ratio 012 0142 0.2 012 012 0.12 007 064 064 0.04 061 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 40 40
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) 163 222 189 163 222 189 126 1188 1009 79 1138 967
v/s Ratio Prot 0.02 0.02 c0.05 0.25 0.03 c0.29
v/s Ratio Perm c0.04 0.01 0.02 0.00 0.01 0.02
v/c Ratio 033 0.15 008 0.13 0.15 0.02 069 038 0.02 068 047 0.03
Uniform Delay, d1 244 239 236 238 239 235 274 5.3 40 284 6.4 47
Progression Factor 1.00 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.3 0.2 0.4 0.3 0.0 15.1 0.2 00 217 0.3 0.0
Delay (s) 256 242 238 242 242 235 425 55 40 501 6.7 4.7
Level of Service C C C C C C D A A D A A
Approach Delay (s) 24.3 23.9 11.0 10.2
Approach LOS C C B B
ntersection Summary e e P A o St T B s 7
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15

¢ Ciritical Lane Group

Knighton and Churn Creek Commons - Cumulative Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 7



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

6/10/2010

- Y TN
ement  ~ EBT ' NE
Lane Conflguratlons
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 0.95 1.00 0.96
Satd. Flow (prot) 1863 1583 1770 1863 1760
Flt Permitted 1.00 1.00 0.64 1.00 0.96
Satd. Flow (perm) 1863 1583 1194 1863 1760
Volume (vph) 170 150 10 150 200 20
Peak-hour factor, PHF  0.92 092 092 092 092 0.92
Adj. Flow (vph) 185 163 11 163 217 22
RTOR Reduction (vph) 0 83 0 0 10 0
Lane Group Flow (vph) 185 80 11 183 229 0
Turn Type Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8
Actuated Green, G (s) 16.6 166 16.6 16.6 9.3
Effective Green, g (s) 16.6 166 16.6 16.6 9.3
Actuated g/C Ratio 049 049 049 049 0.27
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) 912 775 585 912 483
v/s Ratio Prot ¢0.10 0.09 c0.13
v/s Ratio Perm 0.05 0.01
v/c Ratio 020 0.10 0.02 0.18 047
Uniform Delay, d1 4.9 4.6 4.5 48 10.3
Progression Factor 1.00 1.00 100 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.0 0.1 0.7
Delay (s) 5.0 4.7 4.5 49 11.0
Level of Service A A A A B
Approach Delay (s) 4.9 49 11.0
Approach LOS A A B
I- ‘On’&m_arﬂ .;, ‘L e Jd A%e '_ R Tk Jo kv ot WA ‘_.___
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 33.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15

c Critical Lane Group

Knighton and Churn Creek Commons - Cumulative Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 8



HCM Signalized Intersection Capacity Analysis

9: Knighton Rd & Churn Creek Rd (West) 6/10/2010
) N 2 U N D S S
Movement ~ EBL EBT EBR WBL SBL SBT
Lane Configurations 5 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 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 0.95 1.00 0.85
Flt Protected 095 1.00 1.00 095 1.00 1.00 0.98 0.96 1.00
Satd. Flow (prot) 1770 1845 1615 1805 1863 1583 1785 1788 1583
FIt Permitted 095 1.00 1.00 0.65 1.00 1.00 0.91 0.73 1.00
Satd. Flow (perm) 1770 1845 1615 1230 1863 1583 1650 1356 1583
Volume (vph) 40 160 10 10 330 30 10 10 10 80 10 60
Peak-hour factor, PHF  0.92 092 0.92 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 43 174 11 11 359 33 11 11 11 87 11 65
RTOR Reduction (vph) 0 0 4 0 0 14 0 9 0 0 0 52
Lane Group Flow (vph) 43 174 7 11 359 19 0 24 0 0 98 13
Heavy Vehicles (%) 2% 3% 0% 0% 2% 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) 24 376 376 312 312 312 11.2 112 11.2
Effective Green, g (s) 24 376 376 312 312 312 11.2 11.2 11.2
Actuated g/C Ratio 0.04 066 066 055 055 0.55 0.20 0.20 0.20
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) 75 1221 1069 676 1023 870 325 267 312
v/s Ratio Prot c0.02 0.09 ¢0.19
v/s Ratio Perm 0.00 0.01 0.01 0.01 ¢c0.07 0.01
v/c Ratio 0.57 0.14 0.01 0.02 035 0.02 0.07 0.37 0.04
Uniform Delay, d1 26.7 3.6 3.3 5.8 7.1 58 18.6 19.7 185
Progression Factor 1.00 1.01 1.04 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.1 0.0 0.0 0.2 0.0 0.1 0.9 0.1
Delay (s) 36.9 3.7 34 5.8 7.4 5.9 18.7 20.6 18.5
Level of Service D A A A A A B C B
Approach Delay (s) 9.9 7.2 18.7 19.8
Approach LOS A A B B
Intersection Summary o BT
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 56.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 9



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

O ZEEE 2N e S N S N AR

Lane Configurations q S ry

Sign Control Free Free Stop Stop
Grade -4% 4% 0% 0%
Volume (veh/h) 110 190 0 0 140 230 30 0 20 0 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 0.92 092

Hourly flow rate (vph) 120 207 0 0 152 250 33 0 22 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) 739

pX, platoon unblocked  0.95 095 0.95 095 095 095
vC, conflicting volume 402 207 723 848 207 745 723 277

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

vCu, unblocked vol 368 207 707 839 207 730 707 236
tC, single (s) 4.1 41 74 6.5 6.4 71 6.5 6.2
tC, 2 stage (s)

tF (s) 22 2.2 3.5 4.0 3.4 3.5 4.0 3.3
p0 queue free % 89 100 89 100 97 100 100 100
cM capacity (veh/h) 1126 1377 304 255 802 288 306 764
Volume Total 326 402 54

Volume Left 120 0 33

Volume Right 0 250 22

¢SH 1126 1700 405

Volume to Capacity 0.11 0.24 0.13

Queue Length 95th (ft) 9 0 12

Control Delay (s) 3.8 0.0 153

Lane LOS A C

Approach Delay (s) 3.8 0.0 153

i

Ave;age Del‘ay

2.6
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Assaciates, Inc. Page 10



HCM Unsignalized Intersection Capacity Analysis

11: Knighton Rd & I-5 SB Ramps 6/10/2010
O L . N I R 2

Lane Conflguratlons B «1 P

Sign Control Free Free Stop Stop

Grade 4% -4% 0% 0%

Volume (veh/h) 0 100 20 50 120 0 0 0 0 200 0 60

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

Hourly flow rate (vph) 0 109 22 54 130 0 0 0 0o 217 0 65

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

vC, conflicting volume 130 130 424 359 120 359 370 130

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 130 130 424 359 120 359 370 130

tC, single (s) 4.1 4.6 7.1 6.5 6.2 7.3 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 27 3.5 4.0 3.3 3.7 4.0 3.3

p0 queue free % 100 95 100 100 100 60 100 93

cM capa0|ty (veh/h) 1467 1202 488 545 937 550 538 919
_ EB“I W fB‘d gﬁ 15. AT o .“11" |‘.z 0 - .l"._:_.-;;: z - T ’ 3 _3_,

Volume Total 130 185 85 283

Volume Left 0 54 217

Volume Right 22 0 65

cSH 1700 1202 606

Volume to Capacity 0.08 0.05 0.47

Queue Length 95th (ft) 0 4 62

Control Delay (s) 0.0 27 16.0

Lane LOS A C

Approach Delay (s) 0.0 27 16.0

Approach LOS C

Intersection Summary i 4% = L :

Average Delay 8.4

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative Saturday
Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 11



HCM Unsignalized Intersection Capacity Analysis
12: Knighton Rd & Riverland Dr 6/10/2010

O T T L MU N R A

Configurions - ‘ 4’ o ' .

Sign Control Stop Stop Stop Stop
Volume (vph) 0 20 0 130 40 10 0 0 90 10 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 0.92 092 092

Hourly flow rate (vph) 0 22 0 141 43 11 0 0 98 11 0] 0

S Py
Lalhne #

o ue oal

voh) 22 196 98 11

(
Volume Left (vph) 0 141 0 11
Volume Right (vph) 0 11 98 0
Hadj (s) 0.03 0.14 -057 0.22

Departure Headway (s) 4.4 4.3 3.8 47
Degree Utilization, x 0.03 023 0.10 0.01

Capacity (veh/h) 791 818 882 713
Control Delay (s) 7.5 8.6 7.3 7.8
Approach Delay (s) 7.5 8.6 7.3 7.8

Approach LOS A A A A

Inte!

Iay

HCM Level of Service A

Intersection Capacity Utilization 30.5% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 12



HCM Unsignalized Intersection Capacity Analysis
13: Riverside Avenue & SB Ramps 6/10/2010

Lane Configurations -

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 457
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 457
tC, single (s) 4.1
1C, 2 stage (s)

tF (s) 2.2
p0 queue free % 100

Volume Total 815
Volume Left 0
Volume Right 141
cSH 1700
Volume to Capacity 0.48
Queue Length 95th (ft) 0
Control Delay (s) 0.0
Lane LOS

Approach Delay (s) 0.0

Approach LOS

- N ¢« Y A« 0t o 4

b 4
Free Free Stop Stop
0% 0% 0% 0%

620 130 70 420 0 0 0 0 180 0 180
092 092 092 092 092 092 092 092 092 092 092
674 141 76 457 0 0 0 0 196 0 196

6

None None
674 1353 1353 745 1353 1283 457
674 1353 1353 745 1353 1283 457
4.1 7.1 6.5 6.2 7.1 6.5 6.2
2.2 3.5 4.0 3.3 3.5 4.0 3.3
92 100 100 100 0 100 68

76 457 391
76 0 196
0 0 196
917 1700 209
0.08 0.27 1.87

7 0 700
9.3 0.0 447.4
A F
1.3 447 .4
F

Average Delay 101.1

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Associates, Inc.

Page 13



HCM Unsignalized Intersection Capacity Analysis
14: Riverside Avenue & NB Ramps 6/10/2010

—+ Ty il

Lane

onfigurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 340 460 120 340 150 20
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 370 500 130 370 163 22
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 370 1000 370
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 370 1000 370
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 89 32 97
¢cM capacity (veh/h) 1189 240 676
Volume Total 370 500 130 370 185
Volume Left 0 0 130 0 1863
Volume Right 0 500 0 0 22

¢SH 1700 1700 1189 1700 272

Volume to Capacity 022 029 011 022 0.68
Queue Length 95th (ft) 0 0 9 0 113

Control Delay (s) 0.0 0.0 8.4 0.0 426
Lane LOS A E
Approach Delay (s) 0.0 2.2 42.6
Approach LOS E

AveeDIa e S 8

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 14
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