APPENDIX C




FREEWAY MAINLINE FAIR SHARE — WEEKDAY PM PEAK HOUR

F.reewlay Existing Cumulaftive Cumulat.ive Fair Share % *
Direction From To No Project Plus Project
North Street Riverside Avenue 1,986 3,260 3,478 6%
Riverside Avenue Knighton Road 2,061 3,210 3,515 9%
I-5 Northbound Knighton Road S. Bonnyview Road 2,111 3,430 3,788 9%
S. Bonnyview Road Cypress Avenue 2,313 3,740 3,958 6%
Cypress Avenue CA Highway 44 3,134 4,450 4,607 3%
CA Highway 44 Cypress Avenue 2,739 4,430 4,586 3%
Cypress Avenue S. Bonnyview Road 2,539 4,230 4,447 5%
I-5 Southbound S. Bonnyview Road Knighton Road 2,503 4,350 4,707 8%
Knighton Road Riverside Avenue 2,406 4,410 4,715 6%
Riverside Avenue North Street 2,388 4,650 4,868 4%

* Fair Share Calculation for these freeway mainline segments are based on a revised formula (Project Traffic/Cumulative Plus Project Traffic) to account for existing
unacceptable Level of Service at each location that the proposed project is not responsible for.

Source: Fehr & Peers, 2010 / Quad Knopf, 2010




FREEWAY MAINLINE FAIR SHARE — SATURDAY MIDDAY PEAK HOUR

F.reew.ay Existing Cumulétive Cumulat_ive Fair Share % *
Direction Erom To No Project Plus Project
North Street Riverside Avenue 1,987 3,260 3,533 8%
Riverside Avenue Knighton Road 2,247 3,670 4,052 9%
I-5 Northbound Knighton Road S. Bonnyview Road 2,467 3,960 4,405 10%
S. Bonnyview Road Cypress Avenue 2,599 4,210 4,481 6%
Cypress Avenue CA Highway 44 3,849 5,470 5,665 3%
CA Highway 44 Cypress Avenue 2,092 3,380 3,576 5%
Cypress Avenue S. Bonnyview Road 1,722 2,940 3,213 8%
I-5 Southbound S. Bonnyview Road Knighton Road 1,592 2,710 3,158 14%
Knighton Road Riverside Avenue 1,448 2,520 2,899 13%
Riverside Avenue North Street 1,348 2,360 2,630 10%

* Fair Share Calculation for these freeway mainline segments are based on a revised formula (Project Traffic/Cumulative Plus Project Traffic) to account for existing
unacceptable Level of Service at each location that the proposed project is not responsible for.

Source: Fehr & Peers, 2010 / Quad Knopf 2010




INTERSECTION FAIR SHARE CALCULATIONS — WEEKDAY PM PEAK HOUR

. o Cumulative Cumulative )
Location Existing ) ) Fair Share %
No Project Plus Project
Cypress Avenue / I-5 SB Ramps 4,039 4,900 5,076 *
Cypress Avenue / I-5 NB Ramps 4,154 4,960 5,047 *
Bonnyview Road / I-5 SB Ramps 2,651 4,050 4,321 No Mitigation
Required
Bonnyview Road / I-5 NB Ramps 2,208 3,270 3,419 12%***
Churn Creek Road / Rancho Road 867 1597 1710 *
Churn Creek Road / E Niles Lane 317 424 557 No Mitigation
Required
Knighton Road / Airport Road 932 1,770 1,980 N%M"'ga“on
equired
Knighton Road / Churn Creek Road 666 1,130 1,384 N%Mltlgatlon
equired
Knighton Rd / Churn Creek Rd / Pacheco Rd 692 1,220 1,552 No Mitigation
Required
Knighton Road / I-5 NB Ramps 786 1,270 3,615 xk
Knighton Road / I-5 SB Ramps 525 710 1703 *x
Knighton Road / Riverland Drive 239 320 355 N%Mltlgatlon
equired
Riverside Avenue / I-5 SB Ramps 1,118 1,920 2,085 8 rrx
Riverside Avenue / I-5 NB Ramps 888 1,770 1,866 B0pr***

Knighton Rd / Project Access

To Be Constructed
by Project

Churn Creek Rd / Project Access (1)

To Be Constructed
by Project

Churn Creek Rd / Project Access (2)

To Be Constructed
by Project

Churn Creek Rd / Project Access (3)

To Be Constructed
by Project




Location

Existing

Cumulative
No Project

Cumulative
Plus Project

Fair Share %

Churn Creek Rd / Project Access (4)

To Be Constructed
by Project

* Fair Share Calculation to be in accordance with Major Road Impact Fees Program adopted by the Board of Supervisors in June 1991 (Resolution 91-115, A Resolution
Establishing Major Road Impact Fees for the South Central Regional Area).

** Fair Share Calculation to be in accordance with Shasta County Ordinance 665 Public Facilities Impact Fees.

*** Eair Share Calculation = Project Traffic/Cumulative Plus Project Traffic — Existing Traffic

**** Eair Share Calculation for these intersections are based on a revised formula (Project Traffic/Cumulative Plus Project Traffic) to account for existing unacceptable Level of
Service at each location that the proposed project is not responsible for.

Source: Fehr & Peers and Quad Knopf, 2010

ROADWAY SEGMENT FAIR SHARE CALCULATIONS — AVERAGE WEEKDAY VOLUME

_ Segment o Cumulative Cumulative _
Location Existing . . Fair Share %
Erom To No Project Plus Project
I-5 Southbound Ramps I-5 Northbound Ramps 5,572 7,500 14,549 *
Knighton Road I-5 Northbound Ramps Churn Creek Road 6,705 11,100 25,021 *
Churn Creek Road Airport Road 3756 5600 7 891 N%gﬂc;tl:?raetéon
Knighton Road E. Niles Lane 2 753 4.800 6.034 N(;{Z/I(;tlljgi;ra;t(ljon
Churn Creek Road E. Niles Lane Rancho Road No Mitigation
: 4,100 5,000 6,057 Required
No Mitigation
Rancho Road -5 15,296 17,000 17,176 Required

* Fair Share Calculation to be in accordance with Shasta County Ordinance 665 Public Facilities Impact Fees.

Source: Fehr & Peers and Quad Knopf, 2010




Traffic Model Runs (6/10/2010)
Fehr & Peers Transportation Consultants






Existing Conditions






Knighton and Churn Creek Commons

Existing PM

1: Cypress Avenue & SB Ramps DEFAULT
P RO SRS N B L TR B 4
Lane Conflgurahons Mb % ™ % 3 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 1.00 091 0.95 091 095
Frt 0.98 1.00 1.00 1.00 096 0.85
Flt Protected 1.00 0.95 1.00 095 0.97 1.00
Satd. Flow (prot) 4996 1770 5085 1681 1566 1504
Flit Permitted 1.00 0.95 1.00 095 0.97 1.00
Satd. Flow (perm) 4996 1770 5085 1681 1566 1504
Volume (vph) 0 1752 233 362 897 0 0 0 0 396 0 399
Peak-hour factor, PHF 092 092 0.92 0.92 0.92 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1904 253 393 975 0 0 0 0 430 0 434
RTOR Reduction (vph) 0 14 0 0 0 0 0 0 0 0 12 164
Lane Group Flow (vph) 0 2143 0 393 975 0 0 0 0 246 246 196
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 58.3 28.7 91.0 21.0 210 21.0
Effective Green, g (s) 58.3 28.7 91.0 21.0 21.0 210
Actuated g/C Ratio 0.49 024 076 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 30 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2427 423 3856 294 274 263
v/s Ratio Prot c0.43 c0.22 0.19 0.15 ¢0.16
v/s Ratio Perm 0.13
v/c Ratio 0.88 0.93 0.25 0.84 0.90 0.74
Uniform Delay, d1 27.8 44.7 4.3 478 484 470
Progression Factor 1.00 0.27 0.68 1.00 1.00 1.00
Incremental Delay, d2 5.1 12.3 0.1 183 289 109
Delay (s) 32.9 24.5 3.0 66.1 774 57.8
Level of Service C C A E E E
Approach Delay (s) 32.9 9.2 0.0 66.0
Approach LOS C A A E
ntersection Summary R L 2 ey e o= Y el J
HCM Average Control Delay 32.0 HCM Level of Servnce C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.7% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 1



Knighton and Churn Creek Commons Existing PM
2: Cypress Avenue & NB Ramps DEFAULT

Lane Configurations

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

Lane Util. Factor 1.00 0.91 0.91 095 091 0.95

Frt 1.00 1.00 0.95 1.00 089 0.8

FIt Protected 0.95 1.00 1.00 0.95 099 1.00

Satd. Flow (prot) 1770 5085 4844 1681 1494 1504

Fit Permitted 0.95 1.00 1.00 095 099 1.00

Satd. Flow (perm) 1770 5085 4844 1681 1494 1504

Volume (vph) 690 1458 0 0 1109 514 150 0 233 0 0 0
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 750 1585 0 0 1205 559 163 0 253 0 0 0
RTOR Redugction (vph) 0 0 0 0 67 0 0 70 70 0 0 0
Lane Group Flow (vph) 750 1585 0 0 1697 0 117 84 75 0 0 0
Turn Type Prot Split Perm

Protected Phases 5 2 6 8 8

Permitted Phases 8

Actuated Green, G (s) 50.0 99.1 45.1 129 129 129

Effective Green, g (s) 50.0 99.1 45.1 129 129 129

Actuated g/C Ratio 0.42 0.83 0.38 0.11 0.11 0.11

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 30 3.0 3.0 30 30 30

Lane Grp Cap (vph) 738 4199 1821 181 161 162

v/s Ratio Prot c0.42 0.31 c0.35 ¢0.07 0.06

v/s Ratio Perm 0.05

v/c Ratio 1.02 0.38 0.93 0.65 052 047

Uniform Delay, d1 35.0 2.6 36.0 51.4 50.6 50.3

Progression Factor 0.17 0.20 1.00 1.00 1.00 1.00

Incremental Delay, d2 26.2 0.1 10.2 7.7 3.1 2.1

Delay (s) 32.1 0.7 46.1 59.1 537 524

Level of Service C A D E D D

Approach Delay (s) 10.8 46.1 54.8 0.0
Approach LOS B D D A
lnfeﬁe_éhanSumw = ALY G ey AT ORI o, e G 7 e 1Y w00
HCM Average Control Delay 28.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.94

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

Intersection Capacity Utilization 87.7% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2



Knighton and Churn Creek Commons Existing PM
3: Bonnyview Rd & SB Ramps DEFAULT

R A R T T EY A A

dovement  EBL EBT El BL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations A4 r | M % F
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 1.00 095 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) 0 932 349 185 615 0 0 0 0 146 0 424
Peak-hour factor, PHF 092 092 0.92 092 092 092 092 082 092 092 092 092
Adj. Flow (vph) 0 1013 379 201 668 0 0 0 0 159 0 461
RTOR Reduction (vph) 0 0 230 0 0 0 0 0 0 0 0 201
Lane Group Flow (vph) 0 1013 149 201 668 0 0 0 0 158 0 260
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6

Permitted Phases 2 4 4
Actuated Green, G (s) 255 255 135 43.0 14.0 14.0
Effective Green, g (s) 255 255 135 43.0 14.0 14.0
Actuated g/C Ratio 039 039 021 0.66 0.22 0.22
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) 1995 621 368 2341 381 341
v/s Ratio Prot c0.20 c0.11  0.19

v/s Ratio Perm 0.09 0.09 c0.16
v/c Ratio 051 024 055 0.29 0.42 0.76
Uniform Delay, d1 15.0 132 23.0 4.6 22.0 23.9
Progression Factor 1.00 1.00 0.20 0.39 1.00 1.00
Incremental Delay, d2 0.9 0.9 1.4 0.2 0.7 9.7
Delay (s) 159 14.2 6.0 2.0 22.7 33.7
Level of Service B B A A ] C
Approach Delay (s) 15.4 2.9 0.0 30.9
Approach LOS B A A C
Intersection Summary A o ) WL RN Bt [ T _ =

HCM Average Control Delay 15.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

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

Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3



Knighton and Churn Creek Commons Existing PM

4: Bonnyview Rd & NB Ramps DEFAULT
i N Y S T TR
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

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

Flt Permitted 095 1.00 1.00 1.00 0.95 1.00

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

Volume (vph) 473 605 0 0 571 144 229 0 186 0 0 0

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

Adj. Flow (vph) 514 658 0 0 621 157 249 0 202 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 110 0 0 161 0 0 0

Lane Group Flow (vph) 514 658 0 0 621 47 249 0 41 0 0 0

Turn Type Prot Perm custom custom

Protected Phases 5 2 6

Permitted Phases 6 8 8

Actuated Green, G (s) 20.4 437 19.3 193 13.3 13.3

Effective Green, g (s) 204 437 193 193 133 13.3

Actuated g/C Ratio 0.31 0.67 030 030 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) 556 2379 1051 470 362 324

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

v/s Ratio Perm 0.03 ¢0.14 0.03

v/c Ratio 0.92 0.28 059 0.10 0.69 0.13

Uniform Delay, d1 21.6 4.3 195 16.6 23.9 21.1

Progression Factor 0.30 0.23 1.00 1.00 1.00 1.00

Incremental Delay, d2 19.3 0.3 2.4 0.4 5.4 0.2

Delay (s) 25.8 1.2 219 170 293 21.3

Level of Service C A C B C C

Approach Delay (s) 12.0 20.9 25.7 0.0

Approach LOS B C C A

Interséction Summary A S R S A e g ey

HCM Average Control Delay 17.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

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

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period {min) 15
¢ Critical Lane Group

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 4



Knighton and Churn Creek Commons Existing PM
5: Bonnyview Rd & Rancho Rd DEFAULT

_‘ . 4 1) wf

Lane Configuratio

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 274 142 144 16 22 200
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 298 154 157 17 24 217
Pedestrians 100

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 8

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 174 1015 165
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 174 10156 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 79 87 75
cM capacity (veh/h) 1403 191 879
Volume Total 298 241

Volume Left 298 24

Volume Right 0 217

cSH 1403 647

Volume to Capacity 0.21 0.37

Queue Length 95th (ft) 20 43

Control Delay (s) 8.3 ' 13.8

Lane LOS A B

Approach Delay (s) 5.4 0.0 1338

Intersection Summary foieli;
Average Delay 6.7
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5



Knighton and Churn Creek Commons Existing PM
6: E Nile Rd & Churn Creek Rd (West) DEFAULT

N

Lane Configtions B E : b

Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 8 6 7 125 132 14
Peak Hour Factor 0982 092 092 092 092 0.92
Hourly flow rate (vph) 9 7 8 136 143 15
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 302 151 159
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 302 151 159
tC, single (s) 6.4 6.2 441
1C, 2 stage (s)

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

cM capacity (veh/h) 686 895 1421

=

Dire

Volume Total 15 143 159
Volume Left 9 8 0
Volume Right 7 0 15
cSH 762 1421 1700

Volume to Capacity 0.02 0.01 0.09
Queue Length 95th (ft) 2 0 0

Control Delay (s) 9.8 0.4 0.0
Lane LOS A A
Approach Delay (s) 9.8 04 0.0
Approach LOS A

verage Delay T p— 0.7

Intersection Capacity Utilization 22.3% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6



Knighton and Churn Creek Commons

Existing PM

7: Knighton Rd & Airport Rd DEFAULT
PO N N B T A
Movement ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 4 4 5 4 r b 4 o N 4 r
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 4.0 4.0 40 4.0 4.0 4.0
Lane Util. Factor 100 100 1.00 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 085 100 100 085 1.00 100 085 1.00 100 0.85
FIt Protected 095 100 1.00 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Fit Permitted 075 100 100 0.73 100 1.00 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1397 1863 1583 1369 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 53 31 96 13 11 16 40 175 16 49 384 48
Peak-hour factor, PHF  0.92 0.92 0.92 0.92 092 092 092 092 0982 092 092 092
Adj. Flow (vph) 58 34 104 14 12 17 43 190 17 53 417 52
RTOR Reduction (vph) 0 0 85 0 0 14 0 0 8 0 0 23
Lane Group Flow (vph) 58 34 19 14 12 3 43 190 9 53 417 29
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) 102 102 102 102 102 102 20 299 299 25 304 304
Effective Green, g (s) 10.2 102 102 102 10.2 102 20 299 299 25 304 304
Actuated g/C Ratio 019 019 0.19 0.19 0.19 0.19 0.04 055 055 005 056 0.56
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) 261 348 296 256 348 296 65 1020 867 81 1037 881
v/s Ratio Prot 0.02 0.01 0.02 0.10 c0.03 c0.22
v/s Ratio Perm c0.04 0.01 0.01 0.00 0.01 0.02
v/c Ratio 0.22 010 007 0.056 003 001 066 0.19 0.01 065 040 0.03
Uniform Delay, d1 188 184 183 182 182 18.1 26.0 6.2 56 256 6.9 55
Progression Factor 1,00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 0.1 0.1 0.0 00 225 0.1 0.0 174 0.3 0.0
Delay (s) 19.3 185 184 183 182 18.1 484 6.3 5.6 43.0 7.2 55
Level of Service B B B B B B D A A D A A
Approach Delay (s) 18.7 18.2 13.5 10.6
Approach LOS B B B B
Intersection Summary. b S S NS b3 BT RN
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 54.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Fehr & Peers Associates, Inc.

Synchro 6 Report
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Knighton and Churn Creek Commons Existing PM

8: Knighton Rd & Churn Creek Road (East) DEFAULT
—- Y ¢ TN >

Movement =~~~ EBT EBR WBL WBT NBL NBR

Lane Configurations + r N 4 i 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 085 1.00 1.00 1.00

Fit Protected 1.00 1.00 095 1.00 0.95

Satd. Flow (prot) 1863 1583 1770 1863 1769

FIt Permitted 1.00 1.00 059 1.00 0.95

Satd. Flow (perm) 1863 1583 1099 1863 1769

Volume (vph) 254 144 8 157 103 4

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

Adj. Flow (vph) 276 157 9 171 112 4

RTOR Reduction (vph) 0 50 0 0 3 0

Lane Group Flow (vph) 276 107 9 171 113 0

Turn Type Perm Perm

Protected Phases 4 8 2

Permitted Phases 4 8

Actuated Green, G (s) 37.8 378 378 37.8 9.6

Effective Green, g (s) 378 378 378 37.8 9.6

Actuated g/C Ratio 0.68 068 068 068 0.17

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) 1271 1080 750 1271 307

v/s Ratio Prot c0.15 0.09 ¢0.06

v/s Ratio Perm 0.07 0.01

v/c Ratio 022 010 001 0.13 037

Uniform Delay, d1 3.3 3.0 2.8 3.1 202

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.0 0.0 0.7

Delay (s) 3.4 3.0 28 3.1 21.0

Level of Service A A A A C

Approach Delay (s) 3.2 31 210

Approach LOS A A C

Intersection Summary A S N i S A S TN ¥ 3

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 55.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 26.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Fehr & Peers Associates, Inc.

Synchro 6 Report
Page 8



Knighton and Churn Creek Commons Existing PM
9: Knighton Rd & Churn Creek Rd (West) DEFAULT

A T T e S N R S S 4
Movement ~  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 [ 5 r 3 4 r
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 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 0.85 1.00 1.00 0.85 0.98 1.00 0.85
FIt Protected 095 1.00 1.00 095 1.00 1.00 0.99 096 1.00
Satd. Flow (prot) 1770 1845 1615 1805 1863 1583 1852 1786 1583
Fit Permitted 095 1.00 1.00 063 1.00 1.00 0.94 0.72 1.00
Satd. Flow (perm) 1770 1845 1615 1190 1863 1583 1761 1349 1583
Volume (vph) 72 193 1 4 214 38 6 22 4 73 8 57
Peak-hour factor, PHF 092 0982 092 0982 082 092 092 092 092 092 092 0.92
Adj. Flow (vph) 78 210 1 4 233 41 7 24 4 79 9 62
RTOR Reduction (vph) 0 0 0 0 0 18 0 3 0 0 0 52
Lane Group Flow (vph) 78 210 1 4 233 23 0 32 0 0 88 10
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) 29 372 372 303 303 303 9.0 9.0 9.0
Effective Green, g (s) 29 372 372 303 303 303 9.0 9.0 9.0
Actuated g/C Ratio 0.05 069 069 056 056 0.56 0.17 017 017
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) 95 1266 1108 665 1041 885 292 224 263
v/s Ratio Prot c0.04 0.11 c0.13

v/s Ratio Perm 0.00 0.00 0.01 0.02 c0.07 0.0t
v/c Ratio 0.82 0.17 000 0.01 0.22 0.03 0.11 0.39 0.04
Uniform Delay, d1 254 3.0 2.7 5.3 6.0 5.3 19.2 20.2 19.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  41.0 0.1 0.0 0.0 0.1 0.0 0.2 1.1 0.1
Delay (s) 66.4 3.1 2.7 5.3 6.1 54 19.4 21.3 19.0
Level of Service E A A A A A B C B
Approach Delay (s) 20.2 6.0 19.4 20.4
Approach LOS ] A B C
Intersection Summary i _ Yt ' |

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 54.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 36.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9



Knighton and Churn Creek Commons Existing PM
10: Knighton Rd & I-5 NB Ramps DEFAULT

S TR 22 N N S S N S

NBR SBL SBT

Lane Configur tiéns' . 4 R _

Sign Control Free Free Stop Stop

Grade -4% 4% 0% 0%
Volume (veh/h) 43 185 0 0 157 198 33 0 164 0 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 53 201 0 0 171 215 36 0 178 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

vC, conflicting volume 386 201 586 693 201 764 586 278

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

vCu, unblocked vol 386 201 586 693 201 764 586 278
tC, single (s) 4.1 4.1 7.1 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 % 95 100 91 100 79 100 100 100
cM capacity (veh/h) 1173 1383 407 350 837 245 406 765
011055 5 T LT O 1 O L= A o 1 0N o S MMy i 0 L S 0 |
Volume Total 254 386 214

Volume Left 53 0 36

Volume Right 0 215 178

cSH 1173 1700 711

Volume to Capacity 0.05 023 0.30

Queue Length 95th (ft) 4 0 32

Control Delay (s) 2.1 0.0 122

Lane LOS A B

Approach Delay (s) 2.1 0.0 122

Approach LOS B

Intersection Summary’ o T = e e i oot AN
Average Delay 3.7

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10



Knighton and Churn Creek Commons Existing PM

11: Knighton Rd & |-5 SB Ramps DEFAULT
LY Sl N ent ) iy S 5 WY |« i\ vy ! o "‘_' L) - 23 S =

Lane Conflguratlons 1 q &

Sign Control Free Free Stop Stop

Grade 4% -4% 0% 0%

Volume (veh/h) 0 68 25 120 70 0 0 0 0 166 0 76

Peak Hour Factor 082 092 092 092 092 092 092 092 092 092 0982 092

Hourly flow rate (vph) 0 74 27 130 76 0 0 0 0 180 0 83

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 76 101 507 424 88 424 438 76
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 76 101 507 424 88 424 438 76
tC, single (s) 4.1 41 71 6.5 6.2 7.5 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 22 35 4.0 33 39 4.0 3.3
p0 queue free % 100 91 100 100 100 60 100 92
cM capacrcy (veh/h) 1536 1498 410 479 976 449 471 985
Volume Total 101 207 263

Volume Left 0 130 180

Volume Right 27 0 83

cSH 1700 1498 541

Volume to Capacity 0.06 0.09 049

Queue Length 95th (ft) 0 7 66

Control Delay (s) 0.0 51 17.8

Lane LOS A C

Approach Delay (s) 0.0 51 178

Approach LOS C

Intersection Summary ; T G L e S
Average Delay 10.0

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11



Knighton and Churn Creek Commons Existing PM
12: Knighton Rd & Riverland Dr DEFAULT

N N Y

VIV E

Lane Configurations & 3 D

Sign Control Stop Stop Stop Stop
Volume (vph) - 0 14 0 119 22 5 0 0 71 8 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 0.92 092 092 092

Hourly flow rate (vph) 0 15 0 129 24 5 0 0 77 9 0 0

Volume Total (vp ) 15 159 -

Volume Left (vph) 0 129 0 9
Volume Right (vph) 0 5 77 0
Hadj (s) 0.03 0.18 -0.57 0.22

Departure Headway (s) 4.3 43 3.7 46
Degree Utilization, x 0.02 0.19 0.08 0.01

Capacity (veh/h) 815 826 914 739
Control Delay (s) 7.4 8.3 7.1 7.6
Approach Delay (s) 7.4 8.3 71 7.6

Approach LOS A A A A

e

Al

D|ay I el e !

HCM Level of Service A
Intersection Capacity Utilization 28.0% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12



Knighton and Churn Creek Commons Existing PM
13: Riverside Avenue & SB Ramps DEFAULT

Lane Configurins . - o r = T

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 0 343 173 99 213 0 0 0 0 113 0 177
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 0 373 188 108 232 0 0 0 0 123 0 192
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 232 373 914 914 467 914 820 232
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 232 373 914 914 467 914 820 232
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 91 100 100 100 48 100 76
cM capacity (veh/h) 1336 1186 180 248 596 236 282 808

Volume Total 561 108 232 315

Volume Left 0 108 0. 123
Volume Right 188 0 0 192
cSH 1700 1186 1700 607
Volume to Capacity 0.33 0.09 0.14 0.52
Queue Length 95th (ft) 0 7 0 75
Control Delay (s) 0.0 8.3 0.0 205
Lane LOS A C
Approach Delay (s) 0.0 2.6 20.5
Approach LOS C
verage Delay 6.1
Intersection Capacity Utilization 50.3% ICU Leve! of Service A
Analysis Period (min) 15

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13



Knighton and Churn Creek Commons Existing PM
14: Riverside Avenue & NB Ramps DEFAULT

- Y ¥ T N £

LaneConfiurtions 4 7 * % &

Sign Gontrol Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 273 183 73 178 134 47
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 297 199 79 193 146 51
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

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

Upstream signal (ft)

pX, platoon unblocked

vG, conflicting volume 297 649 297
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 297 649 297
tG, single (s) 41 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 94 64 93

cM capacity (veh/h) 1265 407 743

B

Volume Total 297 199 79 193 197

Volume Left 0 0 79 0 146
Volume Right 0 199 0 0 51
cSH 1700 1700 1265 1700 550

Volume to Capacity 0.17 0.12 0.06 0.11 0.36
Queue Length 95th (ft) 0 0 5 0 40

Control Delay (s) 0.0 0.0 8.0 0.0 16.5
Lane LOS A C
Approach Delay (s) 0.0 2.3 16.5

Approach LOS C
nt .

40

Average Delay .
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14



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

6/10/2010

A

T JOL

N

<

- -—

Lo

T

~

>

!

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

<

Lane Configurations Mb Yy L & 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 0.91 1.00 0.91 095 091 0095
Frt 0.99 1.00 1.00 1.00 097 0.85
Fit Protected 1.00 095 1.00 0.95 0.96 1.00
Satd. Flow (prot) 5037 1770 5085 1681 1584 1504
Flt Permitted 1.00 0.95 1.00 095 096 1.00
Satd. Flow (perm) 5037 1770 5085 1681 1584 1504
Volume (vph) 0 1630 110 120 1080 0 0 0 0 360 0 240
Peak-hour factor, PHF 092 092 0.92 092 082 092 092 092 092 092 092 0.92
Adj. Flow (vph) 0 1772 120 130 1174 0 0 0 0 391 0 261
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 14 64
Lane Group Flow (vph) 0 1881 0 130 1174 0 0 0 0 209 209 156
Turn Type Prot Spilit Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 29.7 5.6 39.3 127 127 127
Effective Green, g (s) 29.7 5.6 39.3 127 127 127
Actuated g/C Ratio 0.49 0.09 0.65 021 021 0.21
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) 2493 165 3331 356 335 318
v/s Ratio Prot c0.37 c0.07 0.23 0.12 ¢0.13

v/s Ratio Perm 0.10
v/c Ratio 0.75 0.79 0.35 0.59 0.62 049
Uniform Delay, d1 12.2 26.6 4.6 21.3 215 20.8
Progression Factor 1.00 132 0.75 1.00 1.00 1.00
Incremental Delay, d2 2.2 13.3 0.2 2.5 3.6 1.2
Delay (s) 14.4 48.5 3.6 23.8 251 220
Level of Service B D A C C C
Approach Delay (s) 14.4 8.1 0.0 23.6
Approach LOS B A A C
Intersection Summary b T T - g TR

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

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

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report

Page 1



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

N R Y .

Lane Configurations N MM Mb 5 & r

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

Lane Util. Factor 1.00 0.91 0.91 095 0.91 0.95

Frt 1.00 1.00 0.96 1.00 1.00 0.85

Flt Protected 095 1.00 1.00 095 0.95 1.00

Satd. Flow (prot) 1770 5085 4860 1681 1610 1504

Fit Permitted 0.95 1.00 1.00 095 0.95 1.00

Satd. Flow (perm) 1770 5085 4860 1681 1610 1504

Volume (vph) 910 1080 0 0 11000 460 100 0 20 0 0 0
Peak-hour factor, PHF  0.92 092 0.92 0.92 092 0.92 092 092 092 092 092 0.92
Adj. Flow (vph) 989 1174 0 0 1196 500 109 0 22 0 0 0
RTOR Reduction (vph) 0 0 0 0 57 0 0 0 20 0 0 0
Lane Group Flow (vph) 989 1174 0 0 1639 0 55 54 2 0 0 0
Turn Type Prot Split Perm

Protected Phases 5 2 6 8 8

Permitted Phases 8

Actuated Green, G (s) 50.0 103.8 49.8 8.2 8.2 8.2

Effective Green, g (s) 50.0 103.8 490.8 8.2 8.2 8.2

Actuated g/C Ratio 0.42 0.86 0.41 0.07 0.07 0.07

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 40

Vehicle Extension (s) 3.0 3.0 3.0 30 30 30

Lane Grp Cap (vph) 738 4399 2017 115 110 103

v/s Ratio Prot c0.56 0.23 c0.34 0.03 c0.03

v/s Ratio Perm 0.00

v/c Ratio 1.34 0.27 0.81 048 0.49 0.01

Uniform Delay, d1 35.0 1.4 31.0 53.8 539 52.1

Progression Factor 0.66 1.33 1.00 1.00 1.00 1.00

Incremental Delay, d2  159.1 0.1 3.7 3.1 3.4 0.1

Delay (s) 182.3 2.0 34.7 57.0 573 522

Level of Service F A C E E D

Approach Delay (s) 84.5 34.7 56.3 0.0
Approach LOS F C E A

HCM Average Control Delay 62.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

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

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 2



HCM Signalized Intersection Capacity Analysis
3: Bonnyview Rd & SB Ramps 6/10/2010

YO A T N B R B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBI
%

Lane Configurations M r ] (X

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 40 4.0 4.0 4.0
Lane Util. Factor 091 1.00 1.00 0.95 1.00 1.00
Frt 1.00 085 1.00 1.00 1.00 0.85
Fit Protected 1.00 1.00 095 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 1770 3539 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow {perm) 5085 1583 1770 3539 1770 1583
Volume (vph) 0 710 188 157 481 0 0 0 0 98 0 377
Peak-hour factor, PHF  0.92 092 0.92 0982 092 092 092 092 0982 092 092 092
Adj. Flow (vph) 0 772 204 171 523 0 0 0 0 107 0 410
RTOR Reducticn {vph) 0 0 109 0 0 0 0 0 0 0 0 295
Lane Group Flow (vph) 0 772 95 171 523 0 0 0 0 107 0 115
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6

Permitted Phases 2 4 4
Actuated Green, G (s) 30.3 303 121 464 10.6 10.6
Effective Green, g (s) 303 303 121 464 10.6 10.6
Actuated g/C Ratio 047 047 0.19 0.71 0.16 0.16
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) 2370 738 329 2526 289 258
v/s Ratio Prot c0.15 c0.10 0.15

v/s Ratio Perm 0.06 0.06 ¢0.07
v/c Ratio 0.33 0.13 052 0.21 0.37 0.44
Uniform Delay, d1 10.9 99 238 3.1 242 245
Progression Factor 1.00 1.00 025 0.45 1.00 1.00
Incremental Delay, d2 04 04 1.3 0.2 0.8 1.2
Delay (s) 1183 102 7.2 1.6 25.0 25.8
Level of Service B B A A C C
Approach Delay (s) 11.1 3.0 0.0 25.6
Approach LOS B A A C
Intersection Summary =~ ' Sans SRS LIS g L R A e e A
HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

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

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

c GCritical Lane Group

Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 3



HCM Signalized Intersection Capacity Analysis
4: Bonnyview Rd & NB Ramps 6/10/2010

N Y,

Movement ~~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 14 L) i 5 ff

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 1.00 085 1.00 0.85

Fit Protected 095 1.00 1.00 1.00 0.95 1.00

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

Fit Permitted 0.95 1.00 1.00 1.00 0.95 1.00

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

Volume (vph) 375 433 0 0 458 116 180 0 179 0 0 0]
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 408 471 0 0 498 126 196 0 195 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 82 0 0 159 0 0 0
Lane Group Flow (vph) 408 471 0 0 498 44 196 0 36 0 0 0
Turn Type Prot Permcustom custom

Protected Phases 5 2 6

Permitted Phases 6 8 8

Actuated Green, G (s) 18.1 45.0 229 229 120 12.0

Effective Green, g (s) 18.1 45.0 229 229 120 12.0

Actuated g/C Ratio 0.28 0.69 035 035 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {(vph) 493 2450 1247 558 327 292

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

v/s Ratio Perm 0.083 c0.11 0.02

v/c Ratio 0.83 0.19 040 0.08 0.60 0.12

Uniform Delay, d1 22.0 3.5 159 140 243 221

Progression Factor 0.39 0.33 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.6 0.2 1.0 0.3 29 0.2

Delay (s) 19.1 1.3 16.8 143 27.2 22.3

Level of Service B A B B C C

Approach Delay (s) 9.6 16.3 24.8 0.0
Approach LOS A B C A
Intersection Summary Tt tmtatal) PR AT T s T, P SRS T 3

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

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

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 4



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

A L pS

iguration B W

ne Con

Sign Control Stop

Grade 0%
Volume (veh/h) 182 142 140 5 13 201
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 198 154 152 5 14 218
Pedestrians 100

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 8

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 158 805 155
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 158 805 155
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 86 95 75

cM capacity (veh/h) 1422 278 891

1.

qume Total

Volume Left

Volume Right

¢SH

Volume to Capacity 0.14 0.09 0.09 0.30
Queue Length 95th (ft) 12 0 0 31
Control Delay (s) 7.9 0.0 0.0 115
Lane LOS A B
Approach Delay (s) 45 0.0 115

Approach LOS B
Intersection Sur OIS B T T '
Average Delay 5.7

Intersection Capacity Utilization 40.9% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing 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 Configurti

e s & e

ons

Sign Control Stop Free
Grade 0% 0%
Volume (veh/h) 9 7 8 84
Peak Hour Factor 092 0982 092 0.92
Hourly flow rate (vph) 10 8 9 91
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 unbiocked

vC, conflicting volume 210 101 107
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 210 101 107
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s)

p0 queue free %
cM capacity (veh/h)

Volume Total
Volume Left
Volume Right

¢cSH

Volume to Capacity
Queue Length 95th (ft) 2 0 0

Control Delay (s) 9.4 0.7 0.0
Lane LOS A A
Approach Delay (s) 9.4 0.7 0.0

Approach LOS A

Average Delay 1.0

Intersection Capacity Utilization 21.1% ICU Level of Service A
Analysis Period (min) 15
Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 6



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

6/10/2010

¢ Critical Lane Group

A
Movement  EBL BR WBL . BT
Lane Configurations 5 ‘!‘ E % 4 r 5 o] [ ] 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 40 4.0 40 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 100 100 100 100 1,00 100 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 095 100 100 095 1.00 1.00 095 1.00 100 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
FIt Permitted 075 100 100 075 1.00 1.00 095 1.00 100 0.95 1.00 1.00
Satd. Flow {perm) 1393 1863 1583 1389 1863 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 29 17 73 13 14 18 50 286 19 31 328 29
Peak-hour factor, PHF 092 0.92 0.92 092 092 092 0982 092 092 0982 092 0.92
Adj. Flow (vph) 32 18 79 14 15 20 54 311 21 34 357 32
RTOR Reduction (vph) 0 0 68 0 0 17 0 0 8 0 0 12
Lane Group Flow (vph) 32 18 11 14 15 3 54 311 13 34 357 20
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) 8.2 8.2 82 82 82 82 26 373 373 1.1 358 358
Effective Green, g (s) 8.2 8.2 8.2 8.2 8.2 8.2 26 373 373 1.1 358 358
Actuated g/C Ratio 0.14 014 0.14 0.14 0.14 0.14 0.04 064 064 0.02 061 061
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) 195 261 222 194 261 222 79 1186 1008 33 1138 967
v/s Ratio Prot 0.01 0.01 c0.03 0.17 0.02 c0.19
v/s Ratio Perm c0.02 0.01 0.01 0.00 0.01 0.01
v/c Ratio 0.16 0.07 005 007 006 001 068 026 001 1.03 031 0.02
Uniform Delay, d1 222 219 218 219 218 217 276 4.6 3.9 288 5.5 45
Progression Factor 1.00 1.00 1.00 1.00 1.00 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 0.4 0.1 0.1 0.2 0.1 0.0 21.7 0.1 0.0 166.0 0.2 0.0
Delay (s) 226 220 219 221 219 217 493 438 3.9 194.7 56 45
Level of Service C C C C C C D A A F A A
Approach Delay (s) 221 21.9 10.9 20.8
Approach LOS C C B C
Intersection Summary - AT N e 1 e S N E L WA WS
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing 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
—- N ¢ TN ”
*
ldeal 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 1.00 068 1.00 0.96
Satd. Flow (perm) 1863 1583 1263 1863 1764
Volume (vph) 113 98 6 97 131 9
Peak-hour factor, PHF  0.92 092 092 092 092 0.92
Adj. Flow (vph) 123 107 7 105 142 10
RTOR Reduction (vph) 0 43 0 0 8 0
Lane Group Flow (vph) 123 64 7 105 144 0
Turn Type Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8
Actuated Green, G (s) 29.6 29.6 296 296 12.0
Effective Green, g (s) 206 296 296 296 12.0
Actuated g/C Ratio 0.60 0.60 060 060 024
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 30 30 30 30 30
Lane Grp Cap (vph) 1112 945 754 1112 427
v/s Ratio Prot c0.07 0.06 c0.08
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.11 0.07 0.01 0.09 0.34
Uniform Delay, d1 4.3 4.2 41 43 155
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.0 0.0 0.5
Delay (s) 44 4.2 4.1 43 16.0
Level of Service A A A A B
Approach Delay (s) 43 43 16.0
Approach LOS A A B
A G S A A A e N B g T S T e
HCM Average Control Delay 7.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Knighton and Churn Creek Commons - Existing 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
A - N v
Movement ~ EBL EBT EBR WBL WBT W
Lane Configurations 5 ) F ] #
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 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.8 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 095 1.00 1.00 0.96 095 1.00
Satd. Flow (prot) 1770 1845 1615 1805 1863 1583 1831 1778 1583
Fit Permitted 095 1.00 1.00 065 1.00 1.00 0.86 0.74 1.00
Satd. Flow (perm) 1770 1845 1615 1242 1863 1583 1634 1373 1583
Volume (vph) 26 150 4 1 221 15 3 1 0 50 2 36
Peak-hour factor, PHF  0.92 092 0982 0.92 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 28 163 4 1 240 16 3 1 0 54 2 39
RTOR Reduction (vph) 0 0 1 0 0 6 0 0 0 0 0 33
Lane Group Flow (vph) 28 163 3 1 240 10 0 4 0 0 56 6
Heavy Vehicles (%) 2% 8% 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) 11 445 445 394 394 394 9.5 9.5 95
Effective Green, g (s) 11 445 445 394 394 394 9.5 9.5 9.5
Actuated g/C Ratio 0.02 072 072 064 064 0.64 0.15 0.15 0.15
Clearance Time (s) 40 40 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) 31 1324 1159 789 1184 1006 250 210 243
v/s Ratio Prot c0.02 0.09 c0.13
v/s Ratio Perm 0.00 0.00 0.01 0.00 c0.04 0.00
v/c Ratio 090 0.2 0.00 000 020 0.01 0.02 0.27 0.02
Uniform Delay, d1 30.4 2.7 25 441 47 441 22.3 23.2 223
Progression Factor 1.00 1.01 1.03 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 120.7 0.0 0.0 0.0 0.1 0.0 0.0 0.7 0.0
Delay (s) 151.1 2.8 26 4.1 48 41 22.3 239 224
Level of Service F A A A A A C C C
Approach Delay (s) 241 4.8 22.3 23.2
Approach LOS C A C C
Intersection Summary ' L ' L
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 62.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 9



HCM Unsignalized Intersection Capacity Analysis

10: Knighton Rd & I-5 NB Ramps

6/10/2010

O e e

(=]} L prrEbL
Lane Configur.
Sign Control
Grade
Volume (veh/h) 76 137 0 0
Peak Hour Factor 0.92
Hourly flow rate (vph) 83 149 0 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
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 149
tC, single (s) 41 4.1
i1C, 2 stage (s)

tF (s) 2.2 2.2
pO queue free % 93 100
cM capacity (veh/h) 1259 1445

| A Jist o T ._.‘__"”.,:“'! ‘WR 1

ations

302 149

Directic

Volume Total

Volume Left 83 0 24
Volume Right 0 192 12
cSH 1259 1700 528
Volume to Capacity 0.07 0.18 0.07
Queue Length 95th (ft) 5 0 5
Control Delay (s) 3.2 0.0 123
Lane LOS A B
Approach Delay (s) 3.2 0.0 123
Approach LOS B
Average Delay 2.1
Intersection Capacity Utilization 40.9%
Analysis Period (min) 15

0.92
110 192 24 0

None
739

520 616

520 616

7.1 6.5

3.5 4.0

95 100

443 379

ICU Level of Service

> 4

None

149 632 520 206

149 532 520 206
6.4 71 6.5 6.2

3.5 3.5 4.0 3.3
99 100 100 100
432 433 840

Knighton and Churn Creek Commons - Existing Saturday

Fehr & Peers Associates, Inc.

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
11: Knighton Rd & I-5 SB Ramps 6/10/2010

Lane Configurations B 4 P

Sign Control Free Free Stop Stop

Grade 4% -4% 0% 0%
Volume (veh/h) 0 63 11 39 84 0 0 0 0 150 0 44
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 68 12 42 91 0 0 0 0 1863 0 48
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vGC, contflicting volume 91 80 298 251 74 251 257 91
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 91 80 298 251 74 251 257 91
tC, single (s) 4.1 4.6 71 6.5 6.2 7.3 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.6 3.5 4.0 3.3 3.6 4.0 3.3
p0 queue free % 100 97 100 100 100 75 100 95
cM capacity (veh/h) 1516 1280 610 634 993 658 629 966
DlfeEitaI AN L ER B AR (SR I L e T i I e R R
Volume Total 80 134 211

Volume Left 0 42 163

Volume Right 12 0 48

¢SH 1700 1280 709

Volume to Capacity 0.05 0.03 0.30
Queue Length 95th (ft) 0 3 31

Control Delay (s) 0.0 27 122

Lane LOS A B

Approach Delay (s) 0.0 2.7 122

Approach LOS B

Intersection Summary NS i T R e . LY

Average Delay 6.9

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 11



HCM Unsignalized Intersection Capacity Analysis

12: Knighton Rd & Riverland Dr 6/10/2010
SR T |/

Lane Congurations T & . 4> — B o

Sign Control Stop Stop Stop Stop
Volume {vph) 0 9 0 94 30 4 0 0 63 2 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 0 10 0 102 33 4 0 0 68 2 0 0
qume oal vph) ) 10 _ - '

Volume Left (vph) 0 102 0 2

Volume Right (vph) 0 4 68 0

Hadj (s) 0.03 0.16 -0.57 0.22

Departure Headway (s) 4.2 42 3.7 45
Degree Utilization, x 0.01 0.16 0.07 0.00

Capacity (veh/h) 830 839 935 765
Control Delay (s) 7.3 8.0 6.9 7.5
Approach Delay (s) 7.3 8.0 6.9 7.5

Approach LOS A A A A

Delay 76

HCM Level of Service A

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 12



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

P L N B R A

VIO i

Lane Configurations b 5 + b I
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 0 890 80 40 260 0 0 0 0 110 0 110
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 0 424 87 43 283 0 0 0 0 120 0 120
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 283 424 837 837 467 837 793 283
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 283 424 837 837 467 837 793 283
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 96 100 100 100 57 100 84

cM capacity (veh/h) 1280 1135 234 291 596 278 309 756

“511 43 283 239

Volume Left 0 43 0 120

Volume Right 87 0 0 120

cSH 1700 1135 1700 556

Volume to Capacity 0.30 0.04 017 043

Queue Length 95th (ft) 0 3 0 54

Control Delay (s) 0.0 83 0.0 19.0

Lane LOS A C

Approach Delay (s) 0.0 1.1 19.0

Approach LOS C

ntersection Summary I % L = ) Vi (A e e Gy AL /
Average Delay 4.6

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
14: Riverside Avenue & NB Ramps 6/10/2010

- N ¥ ”

Lane Configuai

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 210 290 70 210 90 10
Peak Hour Factor 092 0982 092 092 092 0.92
Hourly flow rate (vph) 228 315 76 228 98 11
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

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

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 228 609 228
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 609 228

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 3.3

p0 queue free % 99
811

cM capacity (veh/h)

Directio

Volume Total 228 315 76 228 109

Volume Left 0 0 76 0 98
Volume Right 0 315 0 0 11
cSH 1700 1700 1340 1700 481
Volume to Capacity 0.13 0.19 0.06 0.13 0.23
Queue Length 95th (ft) 0 0 5 0 22
Control Delay (s) 0.0 0.0 7.8 0.0 151
Lane LOS A C
Approach Delay (s) 0.0 2.0 15.1

verage Delay " - 2.3

Intersection Capacity Utilization 29.9% ICU Level of Service A

Analysis Period (min) 15

Knighton and Churn Creek Commons - Existing Saturday Synchro 6 Report

Fehr & Peers Associates, Inc. Page 14
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