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

Lane Configurations Mb YoM N & f
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 0.91 1.00 0.91 0.95 0.91 095
Frt 0.98 1.00 1.00 1.00 091 085
Fit Protected 1.00 095 1.00 095 098 1.00
Satd. Flow (prot) 4968 1770 5085 1681 1511 1504
Flt Permitted 1.00 095 1.00 0.95 098 1.00
Satd. Flow (perm) 4968 1770 5085 1681 1511 1504
Volume (vph) 0 2110 385 508 1045 0 0 0 0 430 0 600
Peak-hour factor, PHF  0.92 0.92 0.92 092 092 092 0982 082 092 0982 092 092
Adj. Flow (vph) 0 2203 418 550 1136 0 0 0 0 467 0 652
RTOR Reduction {vph) 0 22 0 0 0 0 0 0 0 0 47 122
Lane Group Flow (vph) 0 2689 0 550 1136 0 0 0 0 319 332 299
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 22.0 220 220
Effective Green, g (s) 56.0 30.0 90.0 220 220 220
Actuated g/C Ratio 0.47 025 0.75 0.18 0.18 0.18
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) 2318 443 3814 308 277 276
v/s Ratio Prot c0.54 c0.31 0.22 0.19 ¢0.22

v/s Ratio Perm 0.20
v/c Ratio 1.16 1.24 0.30 1.04 1.20 1.08
Uniform Delay, d1 32.0 45.0 48 49.0 49.0 49.0
Progression Factor 1.00 0.25 0.36 1.00 1.00 1.00
Incremental Delay, d2 77.3 110.5 0.0 60.8 1195 785
Delay (s) 109.3 121.8 1.7 109.8 168.5 127.5
Level of Service F F A F F F
Approach Delay (s) 109.3 40.9 0.0 136.4
Approach LOS F D A F
IFtstsection Surmnarny il S St e R o P P T e e R St s e
HCM Average Control Delay 93.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.19

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

Intersection Capacity Utilization 108.7% 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

6/9/2010

A

4\

T
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Movement =~~~ EBL EBT BT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ Mb % & 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 1.00 0.91 0.91 0.95 091 095

Frt 1.00 1.00 0.96 1.00 0.91 0.85

Fit Protected 095 1.00 1.00 095 098 1.00

Satd. Flow {prot) 1770 5085 4857 1681 1508 1504

Flt Permitted 0.95 1.00 1.00 095 098 1.00

Satd. Flow (perm) 1770 5085 4857 1681 1508 1504

Volume (vph) 900 1640 0 0 1216 520 3835 0 436 0 0 0
Peak-hour factor, PHF  0.92 092 092 092 092 0.92 092 092 092 092 092 092
Adj. Fiow (vph) 978 1783 0 0 1322 565 364 0 474 0 0 0
RTOR Reduction (vph) 0 0 0 0 64 0 0 48 48 0 0 0
Lane Group Flow (vph) 978 1783 0 0 1823 0 248 262 232 0 0 0
Turn Type Prot Split Perm

Protected Phases 5 2 6 8 8

Permitted 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 40 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 1700 224 201 201

v/s Ratio Prot c0.55 0.35 c0.38 0.15 ¢0.17

v/s Ratio Perm 0.15

v/c Ratio 1.33 0.44 1.07 111 1.31  1.16

Uniform Delay, d1 35.0 3.7 39.0 520 52.0 52.0

Progression Factor 0.10 0.18 1.00 1.00 1.00 1.00

Incremental Delay, d2 147.2 0.0 441 91.8 168.5 111.8

Delay (s) 150.8 0.7 83.1 143.8 220.5 163.8

Level of Service F A F F F F

Approach Delay (s) 53.9 83.1 178.9 0.0
Approach LOS D F F A
]"ntera_adﬂbn%ﬁﬁay He AL AR R T A T s A B AL )] jora sty
HCM Average Control Delay 83.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.22

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

Intersection Capacity Utilization 108.7% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project PM

Fehr & Peers Associates, Inc.

Synchro 6 Report

Page 2



HCM Signalized Intersection Capacity Analysis
3: Bonnyview Rd & SB Ramps 6/9/2010

A R T 2 e S N . S 4

fovement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 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 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
FIt Permitted 1.00 1.00 095 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 1770 3539 1770 1583
Volume (vph) 0 1280 791 269 1181 0 0 0 0 160 0 640
Peak-hour factor, PHF  0.92 092 092 092 092 092 0982 092 092 092 092 092
Adj. Flow (vph) 0 1391 860 292 1284 0 0 0 0 174 0 696
RTOR Reduction (vph) 0 0 566 0 0 0 0 0 0 0 0 21
Lane Group Flow (vph) 0 1391 294 292 1284 0 0 0 0 174 0 675
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6
Permitted Phases 2 4 4
Actuated Green, G (s) 36.0 360 21.0 61.0 51.0 51.0
Effective Green, g (s) 36.0 360 21.0 61.0 51.0 51.0
Actuated g/C Ratio 0.30 0.30 0.18 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) 1526 475 310 1799 752 673
v/s Ratio Prot c0.27 c0.17 0.36
v/s Ratio Perm 0.19 0.10 c0.43
v/c Ratio 091 062 094 0.71 0.23 1.00
Uniform Delay, d1 405 36.1 489 228 22.0 34.5
Progression Factor 1.00 1.00 156 1.33 1.00 1.00
Incremental Delay, d2 9.8 6.0 6.2 0.2 0.2 355
Delay (s) 50.2 421 824 305 22.2 70.0
Level of Service D D F C C E
Approach Delay (s) 471 40.1 0.0 60.5
Approach LOS D D A E
HCM Average Control Delay 47.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
intersection Capacity Utilization 105.0% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
Knighton and Churn Creek Commons - Cumulative plus Project PM Synchro 6 Report
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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
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 3639 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) 700 740 0 869 200 581 0 239 0 0 0
Peak-hour factor, PHF ~ 0.92 0.92 0.92 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 761 804 0 945 315 632 0 260 0 0 0
RTOR Reduction (vph) 0 0 0 0 133 0 0 148 0 0 0
Lane Group Flow (vph) 761 804 0 945 182 632 0 112 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 82.0 31.0 31.0 30.0 30.0
Actuated g/C Ratio 0.39 0.68 026 026 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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 693 2418 914 409 443 396
v/s Ratio Prot c0.43 0.23 c0.27
v/s Ratio Perm 0.12 c0.36 0.07
v/c Ratio 1.10 0.33 1.03 045 1.43 0.28
Uniform Delay, d1 36.5 7.8 445 373 450 36.3
Progression Factor 211 0.91 1.00 1.00 1.00 1.00
Incremental Delay, d2 53.6 0.2 38.8 3.5 2047 0.4
Delay (s) 130.5 7.3 83.3 40.8 2497 36.7
Level of Service F A F D = D
Approach Delay (s) 67.2 72.7 187.6 0.0
Approach LOS E E F A
5 TR T T L) S Doy 1 N O
HCM Average Control Delay 98.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 105.0% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project PM
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HCM Unsignalized Intersection Capacity Analysis
5: Bonnyview Rd & Rancho Rd 6/9/2010

VO T U

* 1’ g TG N

Lne Cnflgtin

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 500 187 177 75 75 560
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 543 203 192 82 82 609
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 274 1623 233
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 274 1623 233
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 58 0 24
cM capacity (veh/h) 1289 60 806
Direction, ' EB 1 VB1 SBi PR ARy
Volume Total 274 690

Volume Left 543 0 82

Volume Right 0 82 609

cSH 1289 1700 1700 326

Volume to Capacity 042 012 0.16 212

Queue Length 95th (ft) 53 0 0 1266

Control Delay (s) 9.8 0.0 0.0 539.0

Lane LOS A F

Approach Delay (s) 71 0.0 539.0

Approach LOS F

Inte el NS e 3

Average Delay 220.6

Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative 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

NN,

Lane Configuration - :

Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 10 19 19 212 282 20
Peak Hour Factor 092 092 092 092 0982 0.92
Hourly flow rate (vph) 11 21 21 230 252 22
Pedestrians

Lane Width (it)

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 535 263 274
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 535 263 274
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) 498 776 1289

Volume Total 32 251 274

Volume Left 11 21 0
Volume Right 21 0 22
cSH 651 1289 1700
Volume to Capacity 0.05 0.02 0.16
Queue Length 95th (ft) 4 1 0
Control Delay (s) 10.8 0.8 0.0
Lane LOS B A

Approach Delay (s) 10.8 0.8 0.0

Approach LOS B

N

erage Delay T T

Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative plus Project PM Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
7: Knighton Rd & Airport Rd 6/9/2010

LaneConflgL"J;;{;)n-s . 1‘ _i‘_"_“ L F -"i‘ '_ 1‘ i“’ ‘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 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00 1.00 1.00 1.00 100 1.00
Frt 1.00 100 085 100 100 085 1.00 100 085 1.00 100 0.85
Flt Protected 095 100 1.00 095 1.00 100 095 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 Permiited 074 100 100 0.73 1.00 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (perm) 1384 1863 1583 1358 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 180 40 215 20 20 20 185 350 20 60 720 150
Peak-hour factor, PHF  0.92 092 0.92 092 092 092 092 0982 092 082 092 092
Adj. Flow (vph) 196 43 234 22 22 22 201 380 22 65 783 163

RTOR Reduction (vph) 0 0 187 0 0o 18 0 0 10 0 0 70
Lane Group Flow (vph) 196 43 47 22 22 4 201 380 12 65 783 93

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) 135 135 135 135 135 135 93 382 382 3.7 326 326
Effective Green, g (s) 135 135 135 135 135 135 9.3 382 382 3.7 326 326

Actuated g/C Ratio 020 020 020 020 020 020 014 057 057 0.05 048 048
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 30 3.0 30 30 30 30 30 3.0
Lane Grp Cap (vph) 277 373 317 272 373 317 244 1056 897 97 901 766
v/s Ratio Prot 0.02 0.01 c0.11  0.20 0.04 c042

v/s Ratio Perm c0.14 0.03 0.02 0.00 0.01 0.06
v/c Ratio 071 012 0.15 0.08 0.06 0.01 082 036 001 067 087 0.12
Uniform Delay, d1 251 221 222 219 218 216 283 7.9 64 313 155 9.5
Progression Factor 1,00 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 8.0 0.1 0.2 0.1 0.1 0.0 197 0.2 0.0 16.7 8.9 0.1
Delay (s) 331 222 224 220 219 216 479 82 64 479 244 96
Level of Service C C C C C C D A A D ] A
Approach Delay (s) 26.8 21.8 21.3 23.6
Approach LOS C C C C

HCM Average Control Delay 23.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 67.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative 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

—b“v

v TN

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
Fri 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
Flt Permitted 1.00 1.00 0.44 1.00 0.95
Satd. Flow (perm) 1863 1583 818 1863 1765
Volume (vph) 445 167 10 585 167 10
Peak-hour factor, PHF  0.92 092 092 092 092 0.92
Adj. Flow (vph) 484 182 11 636 182 11

RTOR Reduction (vph) 0 70 0 0 6 0
Lane Group Flow (vph) 484 112 11 636 187 0

Turn Type Perm Perm

Protected Phases 4 8 2
Permitted Phases 4 8

Actuated Green, G (s) 30.1 301 301 30.t 11.0
Effective Green, g (s) 30.1 30.1 301 301 11.0
Actuated g/C Ratio 061 061 061 061 022
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 30 30 30 3.0 3.0

Lane Grp Cap (vph) 1142 970 501 1142 395
v/s Ratio Prot 0.26 ¢0.34 ¢0.11
v/s Ratio Perm 0.07 0.01

v/c Ratio 042 0.12 0.02 056 047
Uniform Delay, d1 5.0 4.0 3.7 56 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.0 0.6 0.9

Delay (s) 5.2 4.0 3.7 62 174

Level of Service A A A A B

Approach Delay (s) 49 6.1 174

Approach LOS A A B

ntersect TRy A reatr R S v N e P il LI AR O L P A R e e T S e RN |
HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 491 Sum of lost time (s) 8.0

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

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

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
9: Knighton Rd & Churn Creek Rd (West) 6/9/2010

N R Y

Lane Configurations % 4 d k| 4 r & 4 r

Ideal Flow (vphpl) 1900 1900 1900 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 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 0.97 1.00 0.85
FIt 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 1203 1784 1583
FIt Permitted 095 1.00 1.00 0.55 1.00 1.00 0.84 0.71  1.00
Satd. Flow {perm) 1770 1845 1615 1052 1863 1583 1037 1328 1583
Volume (vph) 126 317 19 10 657 85 19 10 10 115 10 175
Peak-hour factor, PHF  0.92 092 092 092 092 092 092 0982 092 092 092 0.92
Adj. Flow (vph) 136 345 21 11 714 92 21 11 11 125 11 190

RTOR Reduction (vph) 0 0 7 0 0 22 0 9 0 0 0 152
Lane Group Flow (vph) 136 345 14 11 714 70 0 34 0 0 136 38

Heavy Vehicles (%) 2% 3% 0% 0% 2% 2% 100% 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) 49 366 366 277 277 277 11.0 11.0 11.0
Effective Green, g (s) 49 366 366 277 277 277 11.0 11.0 11.0
Actuated g/C Ratio 0.09 066 066 050 050 0.50 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) 156 1215 1063 524 928 789 205 263 313
v/s Ratio Prot c0.08 0.19 c0.38

v/s Ratio Perm 0.01 0.01 0.04 0.03 c0.10 0.02
v/c Ratio 087 028 0.01 0.02 077 0.09 0.17 052 0.12
Uniform Delay, d1 25.0 4.0 3.3 71 114 7.3 18.5 19.9 183
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.6 0.1 0.0 0.0 3.9 0.0 0.4 1.7 0.2
Delay (s) 62.7 4.1 3.3 71 15.2 7.4 18.9 21.6 185
Level of Service E A A A B A B o] B
Approach Delay (s) 19.9 14.2 18.9 19.8
Approach LOS B B B B
Intersection Summary o N - ; N - ag K

HCM Average Control Delay 171 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 55.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.4% [CU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

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



HCM Unsignalized Intersection Capacity Analysis
10: Knighton Rd & I-56 NB Ramps 6/9/2010

& 1
Lane Con

Sign Control Free Stop

Grade -4% 0%
Volume (veh/h) 50 713 0 0 0 0 0
Peak Hour Factor 092 082 092 0.92 092 0.92 0.92 092 0.92
Hourly flow rate (vph) 54 775 0 0 1085 43 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  0.74 0.74 0.74 0.74 074 0.74
vC, confiicting volume 1943 775 2285 2827 775 3084 2285 1401
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2278 775 2741 3475 775 3823 2741 1543
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 67 100 0 100 0 0 100 100
cM capacity (veh/h) 164 850 7 3 400 0 10 105

Volume Left 54 0 43

Volume Right 0 1085 799

cSH 164 1700 104

Volume to Capacity 0.33 1.14 8.08

Queue Length 95th (ft) 34 0 Err

Control Delay (s) 23.7 0.0 Err

Lane LOS C F

Approach Delay (s) 23.7 0.0 Err

Approach LOS F:

L FEBtiom SirATATyE 1 A o P Rt )3 0 (0
Average Delay 2335.3

Intersection Capacity Utilization 157.0% ICU Level of Service H
Analysis Period (min) 15

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

11: Knighton Rd & |-5 SB Ramps

6/9/2010

Sign Control Free Free Stop Stop

Grade 4% -4% 0% 0%
Volume (veh/h) 0 88 30 733 97 0 0 0 0 675 0 80
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 96 33 797 105 0 0 0 0 734 0 87
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 105 128 1898 1811 112 1811 1827 105
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 105 128 1898 1811 112 1811 1827 105
tC, single (s) 4.1 4.1 71 6.5 6.2 7.2 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3
p0 queue free % 100 45 100 100 100 0 100 91
cM capacity (veh/h) 1498 1445 27 36 947 32 35 949
Direction, Lane#  EB1 WB1 SB1 b T T e [ T
Volume Total 128 902 821

Volume Left 0 797 734

Volume Right 33 0 87

cSH 1700 1445 36

Volume to Capacity 0.08 0.55 22.70

Queue Length 95th (ft) 0 88 Err

Control Delay (s) 0.0 10.0 Err

Lane LOS A F

Approach Delay (s) 0.0 10.0 Err

Approach LOS F

Average Delay 4437.8

Intersection Capacity Utilization 101.3% ICU Level of Service G

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative 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

LaneCfiuations ‘-'-. | = .

Sign Control Stop Stop
Volume (vph) 10 29 10 129 38 10
Peak Hour Factor 092 092 092 092 092 0.92

Volume Total vph) - 2 108 33

(
Volume Left (vph) 11 11
Volume Right (vph) 11 11
Hadj (s) -0.05 s : -0.12
Departure Headway (s) 4.4 J ! 4.5
Degree Utilization, x 0.06 ! ; 0.04
Capacity (veh/h) 786 746
Control Delay (s) 7.7 ] : 7.7
Approach Delay (s) 7.7 . : 7.7

Approach LOS A A

Iay = {r2r

e -

HCM Level of Service A
Intersection Capacity Utilization 29.4% ICU Level of Service
Analysis Period (min) 15

Ao N ¢ T A

0.92 0.92

Hourly flow rate (vph) 11 32 11 140 41 11

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

Synchro 6 Report
Page 12



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

N Y

A
V]

Lane Configurations b 4 5 o
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 0 538 180 470 400 0 0 0 0 129 0 368
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 0 658 196 511 435 0 0 0 0 140 0 400
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 435 585 2139 2139 683 2139 2041 435
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 435 585 2139 2139 683 2139 2041 435
tC, single (s) 4.1 41 71 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 48 100 100 100 0 100 36

cM capacity (veh/h) 1125 990 7 24 449 21 27 621

at R T el
Bl i

olum ToI

435

Volume Left 0 511 0 140

Volume Right 196 0 0 400

c¢SH 1700 990 1700 74

Volume to Capacity 046 052 026 7.27

Queue Length 95th (ft) 0 76 0 Err

Control Delay (s) 0.0 124 0.0 Err

Lane LOS B F

Approach Delay (s) 0.0 6.7 Err

Approach LOS F

Average Delay 2386.3

Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15

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

Fehr & Peers Associates, Inc. Page 13



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

- Y ¢ T & p

Lane Courions - ¥ 4 N 3 % T

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 339 328 89 730 140 240
Peak Hour Factor 092 082 092 092 092 0.92
Hourly flow rate (vph) 368 357 97 793 152 261
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 368 1355 368
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 368 1355 368
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 92 0 61

cM capacity (veh/h) 1190 151 677

" 368 793 413

Volume Total 357 97

Volume Left 0 0 97 0 152
Volume Right 0 357 0 0 261
cSH 1700 1700 1190 1700 394
Volume to Capacity 022 021 0.08 047 1.05
Queue Length 95th (ft) 0 0 7 0 342
Control Delay (s) 0.0 0.0 8.3 0.0 91.3
Lane LOS A F
Approach Delay (s) 0.0 0.9 91.3

Approach LOS F

nter o

Average D - 19.0

Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative 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
AN © <
Movement ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 [ b 4 i" b b % 4 (e
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) 40 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor 097 095 1.00 100 095 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 1.00 085 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3433 3934 1615 1805 3719 1583 1805 1710 1770 1863 2787
Flt Permitted 095 1.00 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3433 3934 1615 1805 3719 1583 1805 1710 1770 1863 2787
Volume (vph) 993 345 40 20 735 9 60 10 20 96 10 993
Peak-hour factor, PHF 0.92 092 0.92 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 1079 375 43 22 799 104 65 11 22 104 11 1079

RTOR Reduction (vph) 0 0 17 0 0 74 0 20 0 0 0 935
Lane Group Flow (vph) 1079 375 26 22 799 30 65 13 0 104 11 144

Heavy Vehicles (%) 2% 4% 0% 0% 10% 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) 345 60.0 60.0 27 282 282 6.8 10.2 9.7 131 1341
Effective Green, g (s) 345 600 60.0 27 282 282 6.8 10.2 9.7 131 131
Actuated g/C Ratio 035 061 061 0.03 029 029 0.07 0.10 0.10 0.13 0.13
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) 1201 2394 983 49 1064 453 124 177 174 248 370
v/s Ratio Prot c0.31 0.10 0.01 c0.21 0.04 0.01 c0.06 0.01

v/s Ratio Perm 0.02 0.02 ¢0.05
v/c Ratio 090 0.16 0.03 045 075 0.07 052 0.08 0.60 0.04 0.39
Uniform Delay, d1 30.4 8.4 77 472 320 256 443 399 426 373 391
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.1 0.0 0.0 6.4 3.0 0.1 4.0 0.2 5.4 0.1 0.7
Delay (s) 39.5 8.4 77 536 350 257 483 40.1 48.0 374 398
Level of Service D A A D D C D D D D D
Approach Delay (s) 30.8 34.4 45.5 40.5
Approach LOS C C D D

HCM Average Control Delay 35.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 98.6 Sum of lost time (s) 16.0

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative 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

S T Y Y

Lane Configurations k] [y 5 R

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 26 26 26 194 274 26
Peak Hour Factor 082 092 092 092 092 0.92
Hourly flow rate (vph) 28 28 28 211 298 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 579 163 326
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 579 163 326
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 97 98

cM capacity (veh/h) 435 853 1230

Volume Total 28 28 28 211 199 128
Volume Left 28 0 28 0 0 0
Volume Right 0 28 0 0 0 28
cSH 435 853 1230 1700 1700 1700
Volume to Capacity 0.06 0.03 0.02 0.12 0.12 0.08
Queue Length 95th (ft) 5 3 2 0 0 0
Control Delay (s) 13.8 9.4 8.0 0.0 0.0 0.0
Lane LOS B A A
Approach Delay (s) 11.6 0.9 0.0
Approach LOS B

TR 1=

e LSk = 1 L | 9
St Dt e iyl

Arage Delay ' 1.4

Intersection Capacity Utilization 25.1% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative plus Project PM 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

t

Lane Configurations
Sign Control Free Free

Grade 0% 0%
Volume (veh/h) 17 18 18 202 282 17
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 18 20 20 220 307 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 574 162 325

vC1, stage 1 conf vol

v(C2, stage 2 conf vol

vCu, unblocked vol 574 162 325
tC, single (s) 6.8 6.9 41
tC, 2 stage (s)

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

cM capacity (veh/h) 442 854 1231

Wb el I = NBET I Bl SB2
Volume Total 18 20 220 204 121
Volume Left 18 20 0 0 0
Volume Right 0 0 0 0 18
c¢SH 442 854 1231 1700 1700 1700
Volume to Capacity 0.04 0.02 0.02 0.13 0.12 0.07
Queue Length 95th (ft) 3 2 1 0 0 0
Control Delay (s) 13.5 9.3 8.0 0.0 0.0 0.0
Lane LOS B A A
Approach Delay (s) 11.4 0.7 0.0
Average Delay 1.0
Intersection Capacity Utilization 25.0% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative 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

NN,

o Y EBGE

Lane Conigrations

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 9 17 17 202 282 9
Peak Hour Factor 092 0982 092 092 092 092
Hourly flow rate {vph) 10 18 18 220 307 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 568 311 316
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 568 311 316
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 99

cM capacity (veh/h) 477 729 1244

J'"

i '._:..'_.'_-l.-'-;._

238
Volume Left 10 0 18 0
Volume Right 0 18 0 10
¢SH 477 729 1244 1700
Volume to Capacity 0.02 0.03 0.01 0.19
Queue Length 95th (ft) 2 2 1 0
Control Delay (s) 12.7 10.1 0.7 0.0
Lane LOS B B A
Approach Delay (s) 11.0 0.7 0.0

verage Delay . . B . _ :

Intersection Capacity Utilization 34.7% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative 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
O T T T

Movement ' EBL EBR NBL NBT SBT SBR =

Lane Configurations b r 4 B

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 9 9 9 202 282 9

Peak Hour Factor 0.2 092 092 092 092 0.92

Hourly flow rate (vph) 10 10 10 220 307 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 551 311 316

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 551 311 316

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) 492 729 1244

Direction, Lane#  EB1 EB2 NB1 SB1

Volume Total 10 10 229 316

Volume Left 10 0 10 0

Volume Right 0 10 0 10

cSH 492 729 1244 1700

Volume to Capacity 0.02 0.01 0.01 0.19

Queue Length 95th (ft) 2 1 1 0

Control Delay (s) 125 10.0 0.4 0.0

Lane LOS B B A

Approach Delay (s) 11.2 0.4 0.0

Approach LOS B

Intersection Stimmary

Average Delay 0.6

Intersection Capacity Utilization 27.9% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative plus Project PM

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 19
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HCM Signalized Intersection Capacity Analysis
1: Cypress Avenue & SB Ramps 6/9/2010

Y . T S 4

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBF
Lane Configurations M 5 M % & o
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 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 0.95 091 0.95
Frt 0.99 1.00 1.00 1.00 0.97 0.85
Fit Protected 1.00 0.95 1.00 095 096 1.00
Satd. Flow (prot) 5020 1770 5085 1681 1580 1504
Fit Permitted 1.00 0.95 1.00 095 096 1.00
Satd. Flow (perm) 5020 1770 5085 1681 1580 1504
Volume (vph) 0 1950 184 183 1583 0 0 0 0 440 0 290
Peak-hour factor, PHF 092 092 092 092 082 092 092 092 0982 092 092 092
Adj. Flow (vph) 0 2120 200 199 1721 0 0 0 0 478 0 315
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 8 30
Lane Group Flow (vph) 0 2312 0 199 1721 0 0 0 0 259 267 229
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 68.2 155 87.7 24.3 243 243
Effective Green, g (s) 68.2 155 877 243 243 243
Actuated g/C Ratio 0.57 0.13 0.73 0.20 020 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 30 3.0 30 30 3.0
Lane Grp Cap (vph) 2853 229 3716 340 320 305
v/s Ratio Prot c0.46 c0.11  0.34 0.15 ¢c0.17

v/s Ratio Perm 0.15
v/c Ratio 0.81 0.87 0.46 0.76 083 0.75
Uniform Delay, d1 20.7 51.3 6.6 451 459 450
Progression Factor 1.00 1.39 0.45 1.00 1.00 1.00
Incremental Delay, d2 2.6 34 0.0 9.7 16.8 9.7
Delay (s) 23.3 74.4 3.0 548 628 547
Level of Service C E A D E D
Approach Delay (s) 23.3 10.4 0.0 57.5
Approach LOS C B A E

it et to niSUE L VR eSS i G R T e G R T
HCM Average Control Delay 23.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

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

Intersection Capacity Utilization 107.6% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
2: Cypress Avenue & NB Ramps 6/9/2010

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 0.95

Frt 1.00 1.00 0.96 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 095 095 1.00

Satd. Flow (prot) 1770 5085 4863 1681 1610 1504

Flt Permitted 0.95 1.00 1.00 095 095 1.00

Satd. Flow (perm) 1770 5085 4863 1681 1610 1504

Volume (vph) 1090 1300 0 0 1363 560 403 0 63 0 0 0
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 0.92 0.92
Adj. Flow (vph) 1185 1413 0 0 1482 609 438 0 68 0 0 0
RTOR Reduction (vph) 0 0 0 0 62 0 0 0 59 0 0 0
Lane Group Flow (vph) 1185 1413 0 0 2029 0 219 219 9 0 0 0
Turn Type Prot Split Perm

Protected Phases 5 2 6 8 8

Permitted Phases 8

Actuated Green, G (s) 55.0 96.0 37.0 16.0 16.0 16.0

Effective Green, g (s) 55.0 96.0 37.0 16.0 16.0 16.0

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 3.0 3.0 3.0

Lane Grp Cap (vph) 811 4068 1499 224 215 201

v/s Ratio Prot c0.67 0.28 c0.42 0.13 c¢0.14

v/s Ratio Perm 0.01

v/c Ratio 1.46 0.35 1.35 0.98 1.02 0.05

Uniform Delay, d1 32.5 3.3 41.5 51.8 52.0 453

Progression Factor 1.76 1.03 1.00 1.00 1.00 1.00

Incremental Delay, d2 211.4 0.1 163.7 532 66.3 0.1

Delay (s) 268.6 3.6 205.2 105.0 118.3 454

Level of Service F A F F F D

Approach Delay (s) 124.4 205.2 102.8 0.0
Approach LOS F F F A
Intersection Summary . L I O R (P C AP o e Ry R Ve
HCM Average Control Delay 154.8 HCM Level of Service F

HCM Volume to Capacity ratio 1.36

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

Intersection Capacity Utilization 107.6% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 2



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

6/9/2010

S TR A
ovement  EBL EBT EBR W

BL WBT WBR NBL NBT NBR

i

SBL

pS

Lane Configurations e r Y [ 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1800 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 1.00 085 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 1.00 095 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 1770 3539 1770 1583
Volume (vph) 0 1300 514 301 1043 0 0 0 0 180 0 690
Peak-hour factor, PHF 092 0.92 092 092 092 092 082 092 092 092 092 092
Adj. Flow (vph) 0 1413 559 327 1134 0 0 0 0 196 0 750
RTOR Reduction (vph) 0 0 391 0 0 0 0 0 0 0 0 34
Lane Group Flow (vph) 0 1413 168 327 1134 0 0 0 0 196 0 716
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6

Permitted Phases 2 4 4
Actuated Green, G (s) 33.0 330 200 570 45.0 45.0
Effective Green, g (s) 33.0 330 20.0 570 45.0 45.0
Actuated g/C Ratio 0.30 0.30 0.18 0.52 0.41 0.41
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) 1526 475 322 1834 724 648
v/s Ratio Prot c0.28 c0.18 0.32

v/s Ratio Perm 0.11 0.11 c0.45
v/c Ratio 093 0.35 1.02 0.62 0.27 1.10
Uniform Delay, d1 373 30.1 450 188 21.6 325
Progression Factor 1.00 1.00 159 1.35 1.00 1.00
Incremental Delay, d2 11.1 21 320 0.1 0.2 67.5
Delay (s) 484 322 1034 256 21.8 100.0
Level of Service D C F C C F
Approach Delay (s) 43.8 43.0 0.0 83.8
Approach LOS D D A F
Intersection Summary ' N (-=2% Y i
HCM Average Control Delay 52.2 HCM Level of Service D

HCM Volume to Capacity ratio 1.03

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

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group

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

Synchro 6 Report

Page 3



HCM Signalized Intersection Capacity Analysis
4: Bonnyview Rd & NB Ramps 6/9/2010

Lane Conflgurat|ns 3 M i' "i

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

Lane Util. Factor 1.00 : 095 1.00 1.00 1.00

Frt 1.00 : 1.00 0.85 1.00 0.85

Fit Protected 0.95 3 1.00 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 1583

Fit Permitted 0.95 / 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3539 1583 1770 1583

Volume (vph) 690 0 0 851 220 493 0 3#1 0 0 0
Peak-hour factor, PHF ~ 0.92 ! 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 750 0 0 925 239 536 0 371 0 0 0
RTOR Reduction (vph) 0 0 0 0 113 0 0 187 0 0 0
Lane Group Flow (vph) 750 0 0 925 126 536 0 184 0 0 0
Turn Type Prot Perm custom custom

Protected Phases 5 2 6

Permitted Phases 6 8 8

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

Effective Green, g (s) 46.0 80.0 30.0 30.0 220 220

Actuated g/C Ratio 042 0.73 0.27 027 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 c0.26

v/s Ratio Perm 0.08 ¢0.30 0.12

v/c Ratio 1.01 0.33 0.96 029 1.51 0.58

Uniform Delay, d1 32.0 5.4 394 316 44.0 39.8

Progression Factor 2.06 1.16 1.00 1.00 1.00 1.00

Incremental Delay, d2 23.5 0.2 20.5 1.7 2455 2.6

Delay (s) 89.4 6.5 59.9 33.3 2895 424

Level of Service F A E C F D

Approach Delay (s) 451 54.5 188.4 0.0
Approach LOS D D F A

HCM Average Control Delay HCM Level of Service F

HCM Volume to Capacity ratio 1.11

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

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 4



HCM Unsignalized Intersection Capacity Analysis
5: Bonnyview Rd & Rancho Rd 6/9/2010

A L~ AN Y

Lane Configurations b ¥

Sign Control Free Stop

Grade 0% 0%
Volume (veh/h) 290 252 252 53 74 320
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 315 274 274 58 80 348
Pedestrians 100

Lane Width (ft) 12.0

Walking Speed (it/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 332 1307 303
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 332 1307 303
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 74 33 53

cM capacity (veh/h) 1228 120 737

Vlume Total

Volume Left 80
Volume Right 0 0 58 348
cSH 1228 1700 1700 375
Volume to Capacity 026 0.16 0.20 1.14
Queue Length 95th (ft) 26 0 0 411
Control Delay (s) 8.9 0.0 0.0 1237
Lane LOS A F
Approach Delay (s) 4.8 0.0 123.7

Approach LOS F

3 BT g R (U e —_—r —yw i B
1 i SN LT SR

Average Delay 41.4

U AT O AR

et Al =

Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative plus Project Saturday 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 20 N B

igurn S "&" . 4 B

Lane Conf

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 20 31 31 206 206 20
Peak Hour Factor 0.92 092 092 092 092 0.92
Hourly flow rate (vph) 22 34 34 224 224 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 526 235 246
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 526 235 246
tC, single (s) - 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 22
p0 queue free % 96 96 97

~ cM capacity (veh/h) 499 804 1320

B
/|

Volume Total

Volume Left 22 34 0
Volume Right 34 0 22
¢SH 649 1320 1700
Volume to Capacity 0.09 0.03 0.14
Queue Length 95th (ft) 7 2 0
Control Delay (s) 11.1 1.2 0.0
Lane LOS B A

Approach Delay (s) 11.1 1.2 0.0

Approach LOS B

Inter Su R N e e Ly oo e e

Average Delay 1.7

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative plus Project Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6



HCM Signalized Intersection Capacity Analysis

7: Knighton Rd & Airport Rd 6/9/2010
PSP R N B T 2

Movement ~  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT | SE
Lane Configurations ] ) r 5 4 r % 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 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 1.00 085 1.00 1.00 0.85
FIt Protected 095 1.00 1.00 095 100 1.00 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 074 1.00 100 0.74 100 t1.00 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1370 1863 1583 1370 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 137 30 154 20 30 30 124 420 30 50 490 137
Peak-hour factor, PHF 092 0.92 092 0.92 092 092 092 092 092 092 092 092
Adj. Flow (vph) 149 33 167 22 33 33 135 457 33 54 533 149

RTOR Reduction (vph) 0 0 137 0 0 27 0 0 14 0 0 73
Lane Group Flow (vph) 149 33 30 22 33 6 135 457 19 54 533 76

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) 9.9 9.9 9.9 9.9 9.9 9.9 51 31.1 311 22 282 282
Effective Green, g (s) 9.9 9.9 9.9 9.9 9.9 9.9 51 311 31.1 22 282 282

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.18 0.18 009 056 056 0.04 051 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 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 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 246 334 284 246 334 284 164 1050 892 71 952 809
v/s Ratio Prot 0.02 0.02 ¢0.08 c0.25 0.03 ¢0.29

v/s Ratio Perm c0.11 0.02 0.02 0.00 0.01 0.05
v/c Ratio 061 010 0.11 0.09 0.10 002 082 044 002 0.76 056 0.09
Uniform Delay, d1 209 189 189 189 189 187 246 7.0 53 26.2 9.2 6.9
Progression Factor 1.00 100 1.00 100 1.00 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 42 0.1 0.2 0.2 0.1 0.0 27.1 0.3 0.0 373 0.7 0.1
Delay (s) 250 191 191 19.0 191 187 517 7.3 53 63.6 10.0 7.0
Level of Service C B B B B B D A A E A A
Approach Delay (s) 21.6 18.9 16.8 13.3
Approach LOS C B B B
Intersection Summary . g T S O T e R A T e A i ) ' ]

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 55.2 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project Saturday 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 ¢ T N

Movement _ ~~EBT EBR WBL WBT NBL NBR oo

Lane Configurations 4 f’ N + L

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 40 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 0.96

Satd. Flow (prot) 1863 1583 1770 1863 1761

Flt Permitted 1.00 1.00 056 1.00 0.96

Satd. Flow (perm) 1863 1583 1049 1863 1761

Volume (vph) 301 172 10 281 222 20

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

Adj. Flow (vph) 327 187 11 305 241 22

RTOR Reduction (vph) 0 93 0 0 9 0

Lane Group Flow (vph) 327 94 11

305 254 0

Turn Type Perm Perm

Protected Phases 4 8 2

Permitted Phases 4 8

Actuated Green, G (s) 17.7 177 17.7 177 9.5

Effective Green, g (s) 17.7 177 17.7 177 9.5

Actuated g/C Ratio 050 050 050 050 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) 937 796 527 937 475

v/s Ratio Prot c0.18 0.16 c0.14

v/s Ratio Perm 0.06 0.01

v/c Ratio 035 012 0.02 033 0.3

Uniform Delay, d1 5.3 46 44 52 11.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.0 0.2 1.2

Delay (s) 5.5 4.7 4.4 54 121

Level of Service A A A A B

Approach Delay (s) 5.2 54 121

Approach LOS A A B

HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 35.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 8



HCM Signalized Intersection Capacity Analysis

9: Knighton Rd & Churn Creek Rd (West) 6/9/2010
A U B S
Moverent = EBL BT WBR NBL NB

' NBR SBL SBT SBR
4

Lane Configurations r 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 100 100 085 1.00 1.00 0.85 0.97 1.00 0.85
Fit Protected 095 1.00 100 095 1.00 1.00 0.98 0.96 1.00
Satd. Flow (prot) 1770 1845 1615 1805 1863 1583 1186 1783 1583
FIt Permitted 095 1.00 1.00 058 1.00 1.00 0.84 0.71 1.00
Satd. Flow {perm) 1770 1845 1615 1104 1863 1583 1017 1323 1583
Volume (vph) 83 269 21 10 439 74 21 10 10 124 10 103
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 0292
Adj. Flow (vph) 90 292 23 11 477 80 23 11 i1 135 11 112
RTOR Reduction {vph) 0 0 8 0 0 27 0 9 0 0 0 88
Lane Group Flow (vph) 90 292 15 11 477 53 0 36 0 0 146 24
Heavy Vehicles (%) 2% 3% 0% 0% 2% 2% 100% 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) 37 378 378 30.1 30.1 301 12.4 124 124
Effective Green, g (s) 37 378 378 30.1 30.1 30.1 12.4 124 124
Actuated ¢/C Ratio 0.06 065 065 052 052 0.52 0.21 0.21 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) 113 1198 1049 571 964 819 217 282 337
v/s Ratio Prot c0.05 0.16 c0.26

v/s Ratio Perm 0.01 0.01 0.03 0.04 c0.11  0.02
v/c Ratio 0.80 024 001 0.02 049 0.07 0.17 0.52 0.07
Uniform Delay, d1 26.9 4.2 3.6 6.9 9.1 7.0 18.7 20.3 183
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.0 0.1 0.0 0.0 0.4 0.0 0.4 1.6 0.1
Delay (s) 579 44 36 69 95 7.1 19.1 219 184
Level of Service E A A A A A B C B
Approach Delay (s) 16.2 9.1 19.1 20.4
Approach LOS B A B C
Intersection Summary ' -

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 58.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 9



HCM Unsignalized Intersection Capacity Analysis

10: Knighton Rd & I-56 NB Ramps 6/9/2010
A REEEN t Y. " R

Movement BT WBR NBL NBT NBR SBL SBT SBR

Lane Configurat $

Sign Control Stop Stop

Grade 0% 0%

Volume (veh/h) 110 865 0 0 746 959 30 0 686 0 0 0

Peak Hour Factor 092 092 092 092 092 082 092 092 092 092 092 0.92

Hourly flow rate (vph) 120 940 0 0 811 1042 33 0 746 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Nonhe None

Median storage veh)

Upstream signal (ft) 428

pX, platoon unblocked  0.85 0.85 0.85 0.85 085 0.85

vC, conilicting volume 1853 940 2511 3033 940 3257 2511 18332

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2008 940 2785 3401 940 3666 2785 1392

tC, single (s) 4.1 4.1 74 6.5 62 741 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 50 100 0 100 0 0 100 100

cM capacity (veh/h) 241 737 6 3 320 0 8 149

Direction, Lane#  EB1 WB1 NB1 RSl e

Volume Total 1060 1853 778

Volume Left 120 0 33

Volume Right 0 1042 746

c¢SH 241 1700 103

Volume to Capacity 0.50 1.09 7.57

Queue Length 95th (ft) 63 0 Err

Control Delay (s) 37.2 0.0 Err

Lane LOS E 5

Approach Delay (s) 37.2 0.0 Err

Approach LOS F

Intersection Summary ik % I

Average Delay 2118.8

Intersection Capacity Utilization 188.6% ICU Level of Service H

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative plus Project Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report

Page 10



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

P T 2 N N B S SR

Y TR

vement  EBL

Lane Configurations b ) &

Sign Control Free Free Stop Stop

Grade 4% -4% 0% 0%
Volume (veh/h) 0 122 20 634 142 0 0 0 0 853 0 60
Peak Hour Factor 092 092 092 0982 092 092 092 092 0982 092 092 092
Hourly flow rate (vph) 0 133 22 689 154 0 0 0 0 927 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 154 154 1741 1676 143 1676 1687 154
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 154 154 1741 1676 143 1676 1687 154
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 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 51 100 100 100 0 100 93
cM capacity (veh/h) 1438 1414 39 49 909 46 49 892
Direction, Lane# _ EB{ WBY SBY B LB A0 a1
Volume Total 154 843 992

Volume Left 0 689 927

Volume Right 22 0 65

cSH 1700 1414 49

Volume to Capacity 0.09 0.49 20.18

Queue Length 95th (ft) 0 69 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

Average Delay 4989.7

Intersection Capacity Utilization 111.1% ICU Level of Service H

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative plus Project Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 11



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

dovement

a frans S L = on  INoL ._ NBnR obL 1=

Sign Control Stop Stop Stop Stop
Volume (vph) 0 31 0 141 51 10 0 0 101 10 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 0 153 55 11 0 0 110 11 0 0

Volume Total (vph) 110 11
Volume Left (vph) 0 11
Volume Right (vph) 110 0
Hadj (s) 0.03 0.14 -057 0.22

Departure Headway (s) 4.4 43 3.9 4.8
Degree Utilization, x 0.04 026 0.12 0.01

Capacity (veh/h) 778 809 859 693
Control Delay (s) 7.6 8.9 7.5 7.9
Approach Delay (s) 7.6 8.9 7.5 7.9

Approach LOS A A A A

I

83

elay

HCM Level of Service A

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative plus Project Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 12



HCM Unsignalized Intersection Capacity Analysis

13: Riverside Avenue & SB Ramps 6/9/2010
PO G T N .

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR _SBT_SBR

Lane Configurations 3 5 A r

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 718 130 70 420 0 0 0 0 191 0 278

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

Hourly flow rate (vph) 0 780 141 76 457 0 0 0 0 208 0 302

Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 457 780 1460 1460 851 1460 1389 457

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 457 780 1460 1460 851 1460 1389 457

tC, single (s) 4.1 41 7.1 6.5 6.2 74 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 91 100 100 100 0 100 50

cM capacity (veh/h) 1104 837 50 117 360 100 130 604

Diregtion, Lane# ' EB1 WBH WBR2 SBY . i

Volume Total 922 76 457 510

Volume Left 0 76 0 208

Volume Right 141 0 0 302

cSH 1700 837 1700 205

Volume to Capacity 0.54 0.09 0.27 248

Queue Length 95th (ft) 0 7 0 1064

Control Delay (s) 0.0 9.7 0.0 717.6

Lane LOS A F

Approach Delay (s) 0.0 1.4 717.6

Approach LOS F

Intersection Summary TEnG : CIryT T W ¢

Average Delay 186.6

Intersection Capacity Utilization 70.1% ICU Level of Service ]

Analysis Period (min) 15

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

Synchro 6 Report
Page 13



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

Nt

Lane Coiguration =

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 351 558 131 340 150 20
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 382 607 142 370 163 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 382 1036 382
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 382 1036 382
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 88 28 97

cM capacity (veh/h) 1177 226 666

Volume Total 382 607 142 370 185

Volume Left 0 0 142 0 163
Volume Right 0 607 0 0 22
cSH 1700 1700 1177 1700 256
Volume to Capacity 0.22 036 012 022 0.72
Queue Length 95th (ft) 0 0 10 0 125
Control Delay (s) 0.0 0.0 8.5 0.0 488
Lane LOS A E
Approach Delay (s) 0.0 24 48.8

Approach LOS E
HETEEEHERGHT

R -!;.: ooy e S S T

VR= =N I ST

Ul ) ey '] D ™1 | ~ Bl . .
L T e T e

verage Delay 6.1

Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative plus Project Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 14



HCM Signalized Intersection Capacity Analysis

15: Knighton Rd & Main Project Access 6/9/2010
T e N Y . B 4
Movement ~  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations W M7 5 4 r % b L 4 ol
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) 40 40 40 40 40 40 40 40 40 40 4.0
Lane Util. Factor 097 095 100 1.00 095 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 100 0.85 1.00 1.00 085 1.00 0.88 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3433 3860 1615 1805 3326 1583 1805 1663 1770 1863 2787
Flt Permitted 095 100 1.00 095 100 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3433 3860 1615 1805 3326 1583 1805 1663 1770 1863 2787
Volume (vph) 1297 204 20 50 393 120 20 10 50 119 10 1292
Peak-hour factor, PHF  0.92 092 092 092 082 092 092 092 092 092 092 092
Adj. Flow (vph) 1410 222 22 54 427 130 22 11 54 129 11 1404

RTOR Reduction (vph) 0 0 10 0 0 105 0 47 0 0 0 969
Lane Group Flow (vph) 1410 222 12 54 427 25 22 18 0 129 11 435

Heavy Vehicles (%) 2% 6% 0% 0% 23% 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) 422 564 564 52 194 194 28 124 111 20.7 207
Effective Green, g (s) 422 564 564 52 194 194 28 124 111 20.7 20.7
Actuated g/C Ratio 0.42 056 058 005 0.19 0.19 0.03 0.12 0.11 020 0.20
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) 1433 2153 901 93 638 304 50 204 194 381 571
v/s Ratio Prot c0.41 0.06 0.03 ¢0.13 0.01 0.01 c0.07 0.01

v/s Ratio Perm 0.01 0.02 c0.16
v/c Ratio 0.98 0.10 0.01 058 067 0.08 044 0.09 0.66 0.03 0.76
Uniform Delay, di 291 105 100 469 379 335 484 393 432 322 379
Progression Factor 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.9 0.0 0.0 8.9 2.7 0.1 6.1 0.2 8.3 0.0 59
Delay (s) 430 105 10.0 558 405 337 545 395 5156 322 438
Level of Service D B A E D C D D D C D
Approach Delay (s) 43.3 40.4 43.3 44 .4
Approach LOS D D D D
Intersection Summary. . AR PEM TGS RO LA

HCM Average Control Delay 43.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 1011 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Cumulative plus Project Saturday 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

R TR

I\

e S

Lane Configan 5 r N

Sign Control Stop

Grade 0%

Volume (veh/h) 33 32 32
Peak Hour Factor 092 092 092
Hourly flow rate (vph) 36 35 35
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 457 129 259

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 457 129 259

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 35 3.3 22

p0 queue free % 93 96 97
518 1303

cM capacity (veh/h)

B

Volume Total 36 35 35
Volume Left 36 0 35
Volume Right 0 35 0
cSH 518 896 1303
Volume to Capacity 0.07 0.04 0.03
Queue Length 95th (ft) 6 3 2
Control Delay (s) 12.5 9.2 7.8
Lane LOS B A A
Approach Delay (s) 10.8 1.5

Approach LOS B

7

inte Lo
Average Delay 2.0

Intersection Capacity Utilization 23.4%
Analysis Period (min) 15

T

332

I

b

Free

0%
205 33
092 0.92
223 36

149 110
0 0
0 36
1700 1700
0.09 0.06
0 0
0.0 0.0
0.0

ICU Level of Service A

Knighton and Churn Creek Commons - Cumulative plus Project Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 16



HCM Unsignalized Intersection Capacity Analysis
17: Project Access #2 & Churn Creek Rd (West) 6/9/2010

Ao ot 4

tions f 4 )

ane Configura
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 22 22 22 146 216 22
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 24 24 24 159 235 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 453 129 259
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 453 129 259
tC, single (s) 6.8 6.9 41
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 95 97 98

cM capacity (veh/h) 525 896 1303

LUIre n, La
Volume Total

Volume Left 24 24 0 0 0

Volume Right 0 24 0 0 0 24

cSH 525 896 1303 1700 1700 1700

Volume to Capacity 0.05 0.03 0.02 0.09 0.09 0.06

Queue Length 95th (ft) 4 2 1 0 0 0

Control Delay (s) 12.2 9.1 7.8 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 1.4

Intersection Capacity Utilization 23.3% ICU Level of Service A
Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative plus Project Saturday 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 R 4

Lane Configurio 3 % 4

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 11 22 22 146 216 11
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 12 24 24 159 235 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

vGC, conflicting volume 447 241 247
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 447 241 247
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)

tF (s) 3.5 3.8 2.2
p0 queue free % 98 97 98

cM capacity (veh/h) 558 798 1319

T

Volume Total 12 24 183 247

Volume Left 12 0 24 0
Volume Right 0 24 0 12
cSH 559 798 1319 1700
Volume to Capacity 0.02 0.083 0.02 0.15
Queue Length 95th (ft) 2 2 1 0
Control Delay (s) 11.6 9.6 1.2 0.0
Lane LOS B A A

Approach Delay (s) 10.3 1.2 0.0

Approach LOS B

Average Dey 1.2

Intersection Capacity Utilization 34.3% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Cumulative plus Project Saturday 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
A T N A T 4

Movement ~  EBL EBR NBL NBT SBT SBR =~~~ W

Lane Configurations % o 4 3

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 11 11 11 146 216 11

Peak Hour Factor 0.92 092 092 092 092 092

Hourly flow rate (vph) 12 12 12 159 235 12

Pedestrians

Lane Width (it)

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 423 241 247

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 423 241 247

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) 582 798 1319

Direction, Lane#  EB1 EB2 NB1 SB1

Volume Total 12 12 171 247

Volume Left 12 0 12 0

Volume Right 0 12 0 12

cSH 582 798 1319 1700

Volume to Capacity 0.02 0.01 0.01 0.15

Queue Length 95th (ft) 2 1 1 0

Control Delay (s) 11.3 9.6 0.6 0.0

Lane LOS B A A

Approach Delay (s) 10.4 0.6 0.0

Approach LOS B

Intersection Summary i R

Average Delay 0.8

Intersection Capacity Utilization 26.7% ICU Level of Service

Analysis Period (min) 15

Knighton and Churn Creek Commons - Cumulative plus Project Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
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