TECHNICAL APPENDIX




LEVEL OF SERVICE
METHODS AND CRITERIA




Unsignalized Intersection
Level of Service Criteria

Level of Service | Delay Range (sec) | Expected Delay to Minor Street Traffic

A <10 Little to No Delay

B >10and< 15 Short Traffic Delays

C >15 and < 25 Average Traffic Delays

D >25 and < 35 Long Traffic Delays

E > 35 and <50 Very Long Traffic Delays
E - 50 Stop-and-Go Condition

Delays Generally Longer than Acceptable

Unsignalized Intersections
Level of Service Descriptions

LOS General Description

A . Nearly all drivers find freedom of operation.
. Very seldom is there more than one vehicle in the queue.

B . Some drivers begin to consider the delay an inconvenience
. Occasionally there is more than one vehicle in the queue.

C . Many times there is more than one vehicle in the queue.
. Most drivers feel restricted, but not objectionably so.

D . Often there is more than one vehicle in the queue.
. Drivers feel quite restricted.
. Represents conditions in which the demand is near or equal to the probable

E maximum number of vehicles that can be accommodated by the movement.
. There is almost always more than one vehicle in the queue.
. Drivers find the delays approaching intolerable levels.
. Forced flow.

F . Represents an intersection failure condition that is caused by geometric and/or

operational constraints external to the intersection




Signalized Intersection
Level of Service Criteria

Level of Service | Delay Range (sec)
A <10
>10 and <20
>20 and £ 35
>35 and < 55
> 55 and <80
> 80

mim|o O |w

Signalized Intersections
Level of Service Descriptions

LOS

General Description

Very low delay at intersection.
All signal cycles clear.
No vehicles wait through more than one signal cycle.

Operating speeds beginning to be affected by other traffic.
Short traffic delays at intersections.
Higher average intersections delays resulting from more vehicles stopping.

Operating speeds and maneuverability closely controlled by other traffic.

Higher delays at intersections than for LOS B due to a significant number of vehicles
stopping.

Not all signal cycles clear the waiting vehicles.

Tolerable operating speeds, but long traffic delays occur at intersections

The influence of congestion is noticeable.

Many vehicles stop and the proportion of vehicles not stopping declines.

The number of signal cycle failures, for which vehicles must wait through more than
one signal cycle are noticeable.

Speeds are restricted, very long traffic delays are experienced and traffic volumes
are near capacity.

Traffic flow is unstable so that any interruption, no matter how minor, will cause
queues to form and service to deteriorate.

Traffic signal cycle failures are frequent occurrences.

Extreme delays resulting in long queues which may interfere with other traffic
movements

Stoppages of long duration and speeds may drop to zero.

There may be frequent signal failures.

Vehicle arrival rates are greater than capacity.

Considered unacceptable by most drivers.




ACCIDENT DATA




PRIMARY TRAFFICWAY

E 16TH AVE
E16TH AVE
E 16TH AVE
E 16TH AVE
E 16TH AVE
E 16TH AVE
E 16TH AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
E 32ND AVE
S BOWDISHRD
S BOWDISH RD
S BOWDISH RD
S BOWDISHRD
S BOWDISHRD
S DISHMAN MICA RD
S DISHMAN MICA RD
S DISHMAN MICA RD
S DISHMAN MICA RD
S DISHMAN MICA RD
S DISHMAN MICA RD
S MADISON RD
S MADISON RD
S PINES RD
S PINES RD
S PINES RD
S PINESRD
S PINES RD
S PINES RD
S SCHAFER RD
SR 27
SR 27
SR 27
SR 27
SR 27
SR 27
SR 27
SR 27

INTERSECTING
TRAFFICWAY

S PINES RD
S PINES RD
S PINES RD
S PINESRD
SPINESRD
S PINESRD
S PINESRD
S BOWDISH RD
S BOWDISH RD
S BOWDISH RD
S BOWDISH RD
S PINESRD
S PINESRD
S PINES RD
S PINES RD
SPINESRD
SPINESRD
S UNIVERSITY RD
S UNIVERSITY RD
SR 27
E 32ND AVE
E 32ND AVE
E 32ND AVE
S DISHMAN MICA RD
S DISHMAN MICA RD
E THORPE RD
S BOWDISH RD
S SCHAFER RD
S SCHAFER RD
S SCHAFER RD
S UNIVERSITY RD
S PINESRD
S PINESRD
E 16TH AVE
E 16TH AVE
E 16TH AVE
E 16TH AVE
E 16TH AVE
E 16TH AVE
S SCHAFER RD

DATE

5/5/2013
12/31/2012
6/5/2012
4/10/2012
11/21/2011
3/7/2011
2/22/2011
2/14/2012
12/9/2011
10/19/2011
2/24/2011
11/26/2013
5/24/2013
11/10/2012
11/9/2012
5/24/2012
1/1/2011
5/8/2012
11/7/2011
12/23/2011
6/28/2012
8/21/2011
4/22/2011
10/7/2013
9/11/2013
9/25/2011
12/23/2011
3/22/2013
8/12/2012
7/13/2012
11/28/2013
12/9/2012
7/13/2011
8/13/2013
4/5/2013
12/15/2012
7/3/2012
3/25/2012
8/28/2011
11/21/2013
6/1/2013
7/6/2012
5/16/2012
2/7/2012
10/4/2011
10/3/2011
6/28/2011
5/18/2011

MOST SEVERE SOBRIETY
TYPE

Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
HBD - Ability Impaired
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
HBD - Ability Impaired
Had NOT Been Drinking
HBD - Ability Impaired
Had NOT Been Drinking
Had NOT Been Drinking
Unknown
Unknown
Had NOT Been Drinking
Had NOT Been Drinking
HBD - Ability Impaired
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
HBD - Ability impaired
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking
HBD - Ability Impaired
Had NOT Been Drinking
Had NOT Been Drinking
Had NOT Been Drinking

FIRST COLLISION TYPE

Entering at angle
Entering at angle
From same direction - both going straight - one stopped - rear-end
Entering at angle
Entering at angle
Entering at angle
Entering at angle
From same direction - both going straight - one stopped - rear-end
From same direction - both going straight - both moving - rear-end
From opposite direction - one left turn - one straight
From opposite direction - one stopped - head-on
From same direction - both going straight - one stopped - rear-end
From opposite direction - one left turn - one straight
From opposite direction - one left turn - one straight
From opposite direction - one left turn - one straight
From same direction - both going straight - one stopped - rear-end
From same direction - both going straight - one stopped - rear-end
From same direction - both going straight - one stopped - rear-end
From same direction - both going straight - one stopped - rear-end
Entering at angle
From opposite direction - one left turn - one straight
Entering at angle
Entering at angle
Entering at angle
From opposite direction - one left turn - one straight
From same direction - both going straight - both moving - rear-end
From same direction - both going straight - one stopped - rear-end
Entering at angle
Fixed object
From same direction - both going straight - both moving - sideswipe
Entering at angle
Fixed object
Fixed object
From same direction - both going straight - one stopped - rear-end
Entering at angle
Fixed object
Vehicle turning right hits pedestrian
Entering at angle
Entering at angle
Entering at angle
Entering at angle
Entering at angle
Entering at angle
From same direction - both going straight - one stopped - rear-end
From same direction - both going straight - one stopped - rear-end
Entering at angle
From same direction - both going straight - one stopped - rear-end
Entering at angle

FIRST OBJECT STRUCK

Signal Pole

Fence
Fence

Retaining Wall (concrete, rock, brick, etc.)

TOTAL #
INJURIES

C O R OOR MOOOR IPOOODOONOORNORPROONOODOOONOODODORrR,r OO O0OO0O0O0ORKrOoOOoOWw

ROADWAY
SURFACE
CONDITIONS

Dry
Dry
Dry
Dry
Wet
Dry
Wet
Wet
Unknown
Dry
Ice
Dry
Dry
Dry
Wet
Dry
Ice
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Wet
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Wet
Dry
Dry
Dry
Dry



VEH 3 VEH1 VEH2
VEH 2 COMP DIRTO VHE 1 TRAFFIC CONTROL VEH 2 TRAFFIC CONTROL TRAFFIC SPEED SPEED

VEH 1COMP VEH 1 COMP DIR VEH 2 COMP DIR

DIR FROM To FROM CONTROL LIMIT LIMIT
North South East West Stop Sign No Traffic Control 35 35
South East West East Stop Sign No Traffic Control 25 35
West East West Vehicle Stopped Signals Signals Signals 35 35
North South West East Stop Sign No Traffic Control 35 35
North South West East Stop Sign No Traffic Control 35 35
South West East West Stop Sign No Traffic Control 35 35
South North West East Stop Sign No Traffic Control 35 35

East West East Vehicle Stopped Signals Signals 35 35
West East West East Signals Signals 35 35
East South West East Signals Signals Signals 35 35
West East East Vehicle Stopped Signals Signals 35 35
East West Vehicle Stopped Vehicle Stopped No Traffic Control No Traffic Control 35 35
West North East West No Traffic Control No Traffic Control 35 35
West North East West No Traffic Control No Traffic Control 35 35
West North East West Signals Signals 35 35
East West East Vehicle Stopped Signals Signals Signals 35 35
Waest East West Vehicle Stopped Stop Sign Stop Sign 35 35
East West East Vehicle Stopped Signals Signals 35 35
East West East Vehicle Stopped Signals Signals 35 35
South West West East Stop Sign No Traffic Control 35
North East South North Signals Signals 35 35
East West South North Signals Signals 35 35
North South West East Signals Signals 35 35
West East South North No Traffic Control No Traffic Control 35
North West South North Signals Signals 35 35
South North South North No Traffic Control No Traffic Control 45 45
West East West Vehicle Stopped Signals Signals Stop Sign 35 35
West East South North Signals Signals 35 45
North West No Traffic Control 45
North South North South No Traffic Control No Traffic Control 45 45
North South South North Signals Signals 35 45
North South No Traffic Control 35
South North No Traffic Control 35
South North Vehicle Stopped Vehicle Stopped Stop Sign Stop Sign 35 35
North South West East Stop Sign No Traffic Control 35 35
North West Stop Sign 35
South East Stop Sign 25
North South West East Stop Sign Signals 35 35
North South East West Stop Sign No Traffic Control 35 35
West North South North No Traffic Control No Traffic Control 35 35
South North East North Signals Signals 45 35
South East East Vehicle Stopped Signals Signals Signals 35 35
West East North South Signals Signals 35 35
West East West Vehicle Stopped Signals Signals 35 35

Northeast Southwest Northeast Vehicle Stopped Signals Signals 35 35

North South East West Signals Signals 35 45
East West East Vehicle Stopped Signals Signals 35 35
North South West East Stop Sign No Traffic Control 35 35



MV DRIVER MISC ACTION 1 (UNIT

MV DRIVER MISC ACTION 1 {(UNIT 1) MV DRIVER MISC ACTION 2 (UNIT 1) MV DRIVER MISC ACTION 1 (UNIT 2) 3)
Proceeded after stopping for flashing red light or stop sign Forced/pushed off road by other vehicle {contact must be made)
Turn after stopping at red flashing light or stop sign
Stopped in line of traffic Stopped in line of traffic

Proceeded after stopping for flashing red light or stop sign
Proceeded after stopping for flashing red light or stop sign
Turn after stopping at red flashing light or stop sign
Proceeded after stopping for flashing red light or stop sign

Out of control (ice, turned to fast, etc.) or sliding {not skidding)
Stopped in line of traffic

Stopped for another vehicle
Out of control (ice, turned to fast, etc.) or sliding (not skidding)
Stopped for pedestrian / pedalcyclist

Turn after stopping at red flashing light or stop sign

Hit and run

Out of control (ice, turned to fast, etc.) or sliding (not skidding)

Hit and run
Hit and run

Turn after stopping at red flashing light or stop sign View obstructed by other vehicle or object
Proceeded after stopping for flashing red light or stop sign
Proceeded after stopping for flashing red light or stop sign

Stopped for another vehicle

Proceeded after stopping for flashing red light or stop sign



LIGHTING CONDITIONS

Daylight
Dark-Street Lights On
Daylight
Daylight
Daylight
Dark-No Street Lights
Daylight
Daylight
Dark-Street Lights On
Dark-Street Lights On
Dark-Street Lights On
Dark-Street Lights On
Dark-Street Lights On
Dark-Street Lights On
Dark-Street Lights On
Dark-Street Lights On
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Dark-No Street Lights
Daylight
Daylight
Dark-Street Lights On
Daylight
Dark-Street Lights On
Unknown
Unknown
Daylight
Dark-Street Lights On
Dark-Street Lights On
Daylight
Daylight
Daylight
Dark-No Street Lights
Dark-Street Lights On
Daylight
Daylight
Dark-Street Lights On
Dark-Street Lights On
Dark-Street Lights On
Daylight
Daylight

VEHICLE 1 TYPE

Pickup,Panel Truck or Vanette under 10,000 |b
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 |b
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 |b
Pickup,Panel Truck or Vanette under 10,000 |b
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 |b
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 lb
Pickup,Panel Truck or Vanette under 10,000 |b
Passenger Car
Passenger Car
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Not Stated
Not Stated
Pickup,Pane! Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Passenger Car
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 b
Pickup,Panel Truck or Vanette under 10,000 ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 |b
Pickup,Panel Truck or Vanette under 10,000 |b
Passenger Car

VEHICLE 2 TYPE

Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Bus or Motor Stage
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 |b
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Passenger Car
Not Stated
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 ib

Passenger Car
Pickup,Panel Truck or Vanette under 10,000 |b

Passenger Car
Passenger Car

Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 ib
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 |b
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib
Pickup,Panel Truck or Vanette under 10,000 |b
Pickup,Panel Truck or Vanette under 10,000 |b
Passenger Car
Passenger Car
Pickup,Panel Truck or Vanette under 10,000 Ib

MV DRIVER CONT CIRC 1 (UNIT 1)

Driver Interacting with Passengers, Anim
Did Not Grant RW to Vehicle
Follow Too Closely
Did Not Grant RW to Vehicle
Did Not Grant RW to Vehicle
Did Not Grant RW to Vehicle
Did Not Grant RW to Vehicle
Follow Too Closely
Exceeding Reas. Safe Speed
Did Not Grant RW to Vehicle
Exceeding Reas. Safe Speed
Driver Eating or Drinking
Did Not Grant RW to Vehicle
Under Influence of Alcohol
Did Not Grant RW to Vehicle
Driver Adjusting Audio or Entertainment
Exceeding Reas. Safe Speed
Follow Too Closely
Follow Too Closely
Did Not Grant RW to Vehicle
Did Not Grant RW to Vehicle
Disregard Stop and Go Light
Disregard Stop and Go Light
Did Not Grant RW to Vehicle
Did Not Grant RW to Vehicle
None
Under Influence of Alcohol
None
Under Influence of Alcohol
Did Not Grant RW to Vehicle
Inattention
Over Center Line
Over Center Line
Follow Too Closely
Did Not Grant RW to Vehicle
Under Influence of Alcohol
Fail to Yield Row to Pedestrian
Did Not Grant RW to Vehicle
Did Not Grant RW to Vehicle
Inattention
Under Influence of Alcohol
Exceeding Reas. Safe Speed
Disregard Stop and Go Light
Follow Too Closely
Under Influence of Alcohol
Disregard Stop and Go Light
Follow Too Closely
Did Not Grant RW to Vehicle

MV DRIVER CONT CIRC 2 (UNIT 1)

Did Not Grant RW to Vehicle

Apparently Fatigued

Follow Too Closely
Did Not Grant RW to Vehicle

Follow Too Closely

Inattention

Exceeding Reas. Safe Speed

Did Not Grant RW to Vehicle
Inattention
Improper Turn

Follow Too Closely



RAW TRAFFIC COUNTS
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www.idaxdata.com

S PINE RD 'lda’,
E 16TH AVE L\

N Date: Tue, Jul 01, 2014
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:00PM to 5:00PM
[+2] o
[
(3]
[a]
@
w
Z
il - 8
w [--} N r]o
E 16TH AVE
C'.—Jﬂ l L—b
264 | S 207
0 ot TEV: 947 = 165
— > 269 =) PHF: 0.94 ~— 2 —>
298 29 ”’"& 374
- t <00000->
E 16TH AVE ﬂ |\ [ 7 2
e i S 12 HV %: PHF
A [ EB  07% 086 )
Z i 0 a
T WB  10% 089 %
w 0 0
o g NB 08% 085
® - SB  06% 093
TOTAL 07% 0094
Two-Hour Count Summaries
E 16TH AVE E 16TH AVE S PINE RD S PINE RD
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total | One Hour
LT TH RT | LT TH RT | LT TH RT | LT TH RT
4:00 PM 0 72 8 10 48 0 4 0 29 0 56 26 253
4:15 PM ()} 59 5 6 43 0 5 0 20 0 65 21 224
4:30 PM (i} 62 5 14 42 0 7 0 29 0 57 13 229
4:45 PM 0 76 11 | 12 32 (i} 2 (i} 27 0 60 21 241 947
5:00 PM 0 87 5 12 31 0 2 0 22 0 32 18 209 903
5:15 PM 0 78 16 | 13 37 0 2 0 28 0 55 17 246 925
5:30 PM 0 68 9 7 50 0 1 0 25 0 38 15 223 919
5:45 PM 0 80 10 | 12 27 0 6 0 28 0 39 18 220 898
Count Total 0 582 69 | 86 310 0 39 0 208 0 402 149 | 1,845
Peak Hr 0 269 29 | a2 165 0 18 0 05| o 238 81 947

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total] EB WB NB SB  Total East West North South Total
4:00 PM 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
4:15 PM 1 0 1 0 2 0 0 1 0 1 0 0 0 0 0
4:30 PM 0 1 0 1 2 0 1 0 0 1 2 0 0 2 4
4:45 PM 1 1 0 0 2 0 0 2 0 2 0 0 0 (1] 0
5:00 PM 0 0 0 2 2 0 0 0 0 0 0 0 0 1 1
5:15 PM 1 0 0 0 1 0 0 0 0 0 1 0 0 2 3
5:30 PM 0 1 0 1 2 0 0 2 0 2 0 0 0 0 0
5:45 PM 1 0 1 1 3 0 0 0 0 0 0 o] 0 0 0

Count Total 4 3 2 6 15 0 1 5 0 6 3 0 0 5 8
Peak Hr 2 2 1 2 7 0 1 3 0 4 2 0 1] 2 4

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com
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www.idaxdata.com

SR 27 -lda,/
E 16TH AVE A\
ﬁ Date: Tue, Jul 01, 2014
Peak Hour Count Period: 4:00PM to 6:00 PM
Peak Hour: 4:45PM to 5:45PM
2| 18
R (1~
Gl 8 &
L E 16TH AVE

191 | | S 181 " Ae—o éO

€S 122t TEV. 1242 == g8 € R=E =1 0

> 252==  PHF 097 (™ 9 — Oé =] ﬂ =

433 59 341 0 o—>v v

oy B o— Y 000003
S E10TH AVE N R i V 0
8 2 "~ |5 HV%: PHF
o & EB  14% 093 =
WB  06% 085 éo
< T o NB  25% 078 0
& & SB 10% 094
TOTAL 1.4%  0.97
Two-Hour Count Summaries
E 16TH AVE E 16TH AVE SR 27 SR 27 . .
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total |One Hour
LT TH RT | LT TH RT | LT TH RT | LT TH RT
4:00 PM 29 42 9 1 39 4 3 51 5 15 46 1 245
4:15 PM 37 51 10 1 55 0 4 60 6 13 53 0 290
4:30 PM 29 49 11 1 49 0 5 68 4 14 75 0 305
4:45 PM 26 56 1 0 36 1 5 71 1 18 73 1 299 1,139
5:00 PM a7 61 15 3 46 (i} 4 a4 2 23 81 (i} 316 1,210
5:15 PM 28 64 19 2 a8 2 6 53 2 22 70 (i} 306 1,226
5:30 PM 31 71 14 4 48 1 7 42 2 | 19 82 0 321 1,242
5:45 PM 28 59 1 4 43 1 6 58 1| 16 53 0 280 1,223
Count Total | 245 453 100 16 354 9 40 447 23 | 140 533 2 2,362
Peak Hr 122 252 59 9 168 4 22 210 7 82 306 1 1,242
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total] EB WB NB SB Total|] East West North South Total
4:00 PM 2 0 1 0 3 0 0 0 0 0 0 0 0 0 0
4:15 PM 1 1 1 1 4 0 0 0 0 0 0 0 0 0 0
4:30 PM 3 2 1 0 6 0 1 0 0 1 2 0 0 0 2
4:45 PM 3 1 1 3 8 0 0 (] ()} 0 0 0 0 0 0
5:00 PM 1 0 1 1 3 0 0 0 0 0 0 0 (] (i} 0
5:15 PM (1} 0 0 0 0 0 (i} 0 0 0 1 0 0 0 1
5:30 PM 2 0 4 0 6 0 0 0 0 0 0 (i} 0 0 0
5:45 PM 0 0 3 0 3 0 0 0 o o] o 0 0 0 0

Count Total 12 4 12 5 33 0 1 0 0 1 3 0 0 0 3
Peak Hr 6 1 6 4 17 0 0 0 0 0 1 0 0 0 1

Mark Skaggs: 425 - 250 - 0777

mark.skaggs@idaxdata.com
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www.idaxdata.com

D / idax
E 32ND AVE L\

ﬁ Date: Wed, Jul 02, 2014
N Peak Hour Count Period: 4:00PM to 6:00 PM
Peak Hour: 4:00PM to 5:00PM
™ (=]
[<2] -
(3] N &
&
(e}
sl ¢ 3
| Q E 32ND AVE
= =%
1
458 N 24 459
€ 44 .0 TEV. 1615 == 287 €
—_— 296 == PHF: 0.94 148 ——
500 160 :‘é 444
=, =
E 32ND AVE }J (f:'> 4
= g S I HV %: PHF
- - - o
7 EB 20% 094
WB 15%  0.92 %
P o NB 14% 078 0
[ “ SB 03% 085
TOTAL 14% 094
Two-Hour Count Summaries
E 32ND AVE E 32ND AVE SR 27 SR 27 .
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total | One Hour
LT TH RT | LT TH RT | LT TH RT | LT TH RT
4:00 PM 16 75 35 31 67 4 35 53 29 16 42 14 417
4:15 PM 14 76 43 | M 75 9 | 32 26 26 11 58 17 428
4:30 PM 8 85 40 37 83 3 25 37 24 13 60 13 428
4:45 PM 6 60 42 39 62 8 25 26 25 4 35 10 342 1,615
5:00 PM 14 47 21 26 52 11 28 30 31 6 40 13 319 1,517
5115 PM 9 52 17 25 79 9 24 50 21 10 48 15 359 1,448
5:30 PM 5 49 23 19 41 42 | 21 43 27 12 55 24 361 1,381
5:45 PM 12 66 21 37 84 2 25 37 16 10 39 10 359 1,398
Count Total 84 510 242 | 255 543 88 | 215 302 199 | 82 377 116 | 3,013
Peak Hr 44 296 160 | 148 287 24 | 117 142 104 | 44 195 54 1,615

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total] EB_WB NB SB Total| East  West  Noth  South  Total
4:00 PM 4 1 0 0 5 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 2 0 0 2 0 0 2 0 Z o 0 0 0 0
4:30 PM 2 1 4 0 71 o 1 0 0 1 0 0 0 0 0
4:45 PM a 3 1 1 9 0 0 0 0 0 4 0 0 4 8
5:00 PM 1 4 4 0 9 0 1 0 0 1 0 0 0 1 1
5:15 PM 2 3 3 0 8 1 0 0 0 1 0 0 0 1 1
5:30 PM 1 6 3 o 10] o 0 1 0 1 0 0 0 0 0
5:45 PM 0 1 2 0 3 0 0 0 0 0 0 0 0 ) 0

CountTotal | 14 21 17 1 53 1 2 3 0 6 4 0 0 6 10
Peak Hr 10 7 5 T 7% 0 1 2 0 3 4 0 0 4 8

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com
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www.idaxdata.com

S EVERGREEN RD 'lda)%
E 32ND AVE A\
ﬁ Date: Wed, Jul 02, 2014
N Peak Hour Count Period: 4:00 PM to 6:00 PM
2 Peak Hour: 4:45PM to 5:45PM
gl & T8
. d
0]
: 0
a8 - = I
I 1 | E 32ND AVE 0
-fb ﬂ S e e N00000->

505 — 4 307 2 Ne—o éO

< 153  TEV. 968 303 < R=1 = 0

— 5 288 ===  PHF: 086 0 — Oé = ﬂ =

446 5 = 299 0 o—>v v/

E 32ND AVE q:‘;j H ' HDUOUDD
°e - ° |8 HV %: _ PHF
z EB  13% 083 £
o WB  03% 090
2 NB 00% 025 0%
Ll
© - o SB 23% 076
2 TOTAL 1.2%  0.86
Two-Hour Count Summaries
E 32ND AVE E 32ND AVE S EVERGREEN RD S EVERGREEN RD .
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total | One Hour
LT TH RT | LT TH RT | LT TH RT | LT TH RT
4:00 PM 28 47 0 0 50 3 0 0 0 3 0 33 164
4:15PM 23 48 3 0 79 2 0 0 0 3 0 49 207
4:30 PM 40 50 0 0 75 0 0 1 0 1 0 57 224
4:45 PM 39 47 1 0 81 4 0 0 0 3 (i} 40 215 810
5:00 PM 44 73 1 0 68 0 0 1 0 1 0 44 232 878
5:15 PM 28 76 2 0 77 0 (] (i} 0 3 1 52 239 910
5:30 PM 42 92 1 0 77 o (i} (i} 0 4 0 66 | 282 968
545PM | 23 67 0 0 66 4 0 0 0 5 1 44 210 963
Count Total | 267 500 8 0 573 13 0 2 0 23 2 385 | 1,773
Peak Hr 153 288 5 0 303 4 0 1 0 1 1 202 968
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Totall] EB WB NB SB Total] East West North South  Total
4:00 PM 4 2 0 0 6 0 0 0 0 0 0 0 0 0
4:15 PM 1 1 0 1 3 0 0 0 0 0 0 0 0 0 0
4:30 PM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0
4:45 PM 1 0 0 2 3 0 (i} 0 0 0 0 (i} 0 (] 0
5:00 PM 3 1 (i} 2 6 0 (i} 0 0 0 0 0 0 (] 0
5:15 PM (] 0 (i} 1 1 0 0 (i} (i} ] i} 0 (] 0 0
5:30 PM 2 0 0 0 2 0 (i} 0 0 0 0 0 0 0 0
5:45 PM 1 0o o 1 2)Jo0o o o o o] o 0 0 0 0o

Count Total 13 4 0 7 24 0 0 0 0 0 0 0 0 0 0
Peak Hr 6 1 0 5 12 0 0 0 0 0 0 0 0 0 0

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com
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www.idaxdata.com

S SULLIVAN RD

E 32ND AVE
ﬁ Date: Wed, Jul 02, 2014
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:00 PM to 5:00PM
o N »
A s =
<z(
=
gl
o~
a8 8
| h

261

< TEV: 712

— > 5.0  PHF: 095 Oé

255 10 ==y 0 o—>

o=
E 32ND AVE U H
I X8 HV %: PHF
z EB  16% 089
2 NB  00% 079
~ > SB  03% 093
acd -3 » TJOTAL 0.7% 095
Two-Hour Count Summaries
E 32ND AVE E 32ND AVE S SULLIVAN RD S SULLIVAN RD Rolling
Interval 15-min
Start Eastbound Westbound Northbound Southbound Total One
LT TH RT LT TH RT LT TH RT LT TH RT Hour
4:00 PM 54 0 4 0 0 0 1 14 0 0 37 59 169
4:15 PM 69 0 3 0 0 0 5 23 0 0 29 59 188
4:30 PM . 67 0 1 0 0 0 2 15 0 0 29 70 184
4:45 PM 55 0 2 0 0 0 6 22 0 0 27 59 171 712
5:00 PM 46 0 3 0 0 0 5 9 0 0 20 50 133 676
515 PM 51 0 2 0 0 0 2 7 0 0 24 76 162 650
5:30 PM 41 0 4 0 0 0 2 15 0 0 29 59 150 616
5:45 PM 45 0 4 0 0 0 3 8 0 0 27 71 158 603
Count Total 428 0 23 0 0 0 26 113 0 0 222 503 1,315
Peak Hr 245 0 10 0 0 0 14 74 0 0 122 247 712
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WwB NB SB Total|] EB WB NB SB Total East West North South Total
4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 1 1 0 1 0 0 15K 0 0 0 0 0
4:30 PM 1 0 0 0 1 0 0 0 0 o] o 0 0 0 0
4:45 PM 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0
5:00 PM 3 0 0 1 4 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0

Count Total 8 0 0 2 10 1 1 0 0 2 0 0 0 0 0
Peak Hr 4 0 0 1 5 0 1 0 0 1 0 0 0 0 0

Mark Skaggs: 425 - 250 - 0777

mark.skaggs@idaxdata.com




BACKGROUND PROJECTS




Painted Hills PRD
Background projects

Elk Ridge Heights
Pine Valley Ranch
Paxton Addition

The Creek at Chester

Status

78 lots Remaining
132 lots Remaining
13 lots Remaining
44 |ots Remaining



Elk Ridge Heights

119 single family residential lots platted
_41 lots built out
78 single family residential lots

Trip Generation

Table 3 - Trip Generation Rates for LUC # 210 - Single Family Residential
Detached Housing

AM Peak Hour

PM Peak Hour

Dwelling Vol. @ Directional Vol. @ Directional
Units 0.76 trips Distribution 1.01 trips Distribution
per Unit | 26% In | 74% Out | per Unit 65%In | 35% Out
78 59 15 44 79 51 28
Average Daily Trip Ends (ADT)
Units Rate ADT
78 11.66 909

Trip Distribution

95% north on State Route 27 towards 32" Avenue
55% north on State Route 27
23% west on 32" Avenue
17% east on 32" Avenue

5% south on State Route 27




Pine Valley Ranch
132 single family residential lots platted
__ 0O lots built out
132 single family residential lots

Trip Generation

Table 4 - Trip Generation Rates for LUC # 220 — Apartments

AM Peak Hour PM Peak Hour
Dwelling Vol. per * Directional Vol. per ** Directional
Units eqda':ion Distribution e Distribution
20%In [ 80% Out 65%In | 35% Out
132 69 14 55 90 59 31
Average Daily Trip Ends (ADT) *AM Vol. egn: T=0.49(X)+3.73
Units Rate ADT **PM Vol. eqn: T=0.55(X)+17.65
132 6.65 878

Trip Distribution

15% west on 32" Avenue towards Dishman-Mica Road
35% north on State Route 27

20% east on 32" Avenue, then north on Sullivan Road
15% east on 32" Avenue, then north on Evergreen Road
5% north on State Route 27, then west on 16" Avenue
5% south on State Route 27

5% internal



Paxton Addition

14 single family residential lots platted

_1 lots built out

13 single family residential lots remain

Trip Generation

Table 1 - Trip Generation Rates for LUC # 210 — Single Family Residential
Detached Housing

AM Peak Hour

PM Peak Hour

Dwelling Vol. @ Directional Vol. @ Directional
Units 0.76 trips Distribution 1.01 trips Distribution
per Unit |26%In | 74% Out | per Unit 65% In | 35% Out
13 10 3 7 13 8 5
Average Daily Trip Ends (ADT)
Units Rate ADT
13 11.66 152

Trip Distribution

60% north on Madison Road towards 32" Avenue

34% east on 32" Avenue
17% north on Pines Road
9% west on 32 Avenue

40% west on Thorpe Road towards Dishman-Mica Road
36% north on Dishman-Mica Road
4% south on Dishman-Mica Road




The Creek at Chester

49 single family residential lots platted
_5 lots built out

44 single family residential lots remain

Trip Generation

Table 2 - Trip Generation Rates for LUC # 210 - Single Family Residential
Detached Housing

AM Peak Hour

PM Peak Hour

Dwelling Vol. @ Directional Vol. @ Directional
Units 0.76 trips Distribution 1.01 trips Distribution
per Unit | 26% In | 74% Out per Unit 65%In | 35% Out
44 33 9 24 44 29 15
Average Daily Trip Ends (ADT)
Units Rate ADT
44 11.66 513

Trip Distribution

60% north on Madison Road towards 32" Avenue

34% east on 32™ Avenue
17% north on Pines Road
9% west on 32 Avenue

40% west on Thorpe Road towards Dishman-Mica Road
36% north on Dishman-Mica Road
4% south on Dishman-Mica Road




LEVEL OF SERVICE
CALCULATIONS
EXISTING CONDITIONS




HCM Signalized Intersection Capacity Analysis
1: University Rd & 32nd Ave

2015 AM Existing

6/11/2015

ey v ANt NS

: =B B! BT SBT _ SBF
Lane Configurations 4b Ib 5 % b
Volume (vph) 2 112 5 26 391 108 20 68 58 70 25 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 0.95 0.95 1.00 095 1.00 0.95
Frt 0.99 0.97 1.00 093 1.00 098
Flt Protected 1.00 1.00 095 1.00 095 1.00
Satd. Flow {prot) 3514 3422 1770 3295 1770 3461
Flt Permitted 0.95 0.94 095 1.00 095 1.00
Satd. Flow (perm) 3334 3213 1770 3295 1770 3461
Peak-hour factor, PHF 085 08 08 08 08 08 08 08 08 08 08 085
Adj. Flow (vph) 2 132 6 3 460 127 24 80 68 82 29 5
RTOR Reduction (vph) 0 3 0 0 21 0 0 53 0 0 4 0
Lane Group Flow (vph) 0 137 0 0 597 0 24 95 0 82 30 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 4 5 2 1 6
Permitted Phases 4 4
Actuated Green, G (s) 204 204 1.2 109 51 148
Effective Green, g (s) 204 204 12 109 5.1 14.8
Actuated g/C Ratio 0.40 0.40 002 022 010 0.29
Clearance Time (s) 5.0 5.0 40 5.0 4.0 5.0
Vehicle Extension (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Grp Cap (vph) 1349 1300 42 712 179 1016
v/s Ratio Prot 0.01 ¢0.03 €0.05 ¢0.01
v/s Ratio Perm 0.04 €0.19
vi/c Ratio 0.10 0.46 057 0.3 046  0.03
Uniform Delay, d1 9.3 11.0 243 159 213 127
Progression Factor 1.00 1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 0.1 0.5 20.6 0.2 25 0.0
Delay (s) 9.4 11.5 449  16.1 239 127
Level of Service A B D B C B
Approach Delay (s) 94 11.5 20.1 20.6
Approach LOS A B C C

nt

HCM 2000 Contro! Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 50.4 Sum of lost time (s) 14.0
Intersection Capacity Utilization 37.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

tersection Summary.

Painted Hills PRD
Whipple Consuiting Engineers

Timing Plan: Synchro 9
Page 1



HCM Signalized Intersection Capacity Analysis
2: Schafer Rd/University Rd & Dishman-Mica Rd

2015 AM Existing

6/11/2015

VA

T

Movement

Lane Configurations % 4 [ L I S % > % 4 o
Volume (vph) 6 75 34 10 343 25 205 89 31 11 36 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 6.0 6.0 40 6.0 4.0 6.0 4.0 6.0 6.0
Lane Util. Factor 1.00 1.00 100 1.00 095 1.00  1.00 100 100 1.00
Frt 100 100 0.8 1.00 0099 1.00  0.96 1.00 100 085
Fit Protected 095 100 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3504 1770 1791 1770 1863 1583
Fit Permitted 095 100 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3504 1770 1791 1770 1863 1583
Peak-hour factor, PHF 085 08 08 08 08 08 08 08 085 08 085 085
Adj. Flow {vph) 7 88 40 12 404 29 241 105 36 13 42 24
RTOR Reduction (vph) 0 0 30 0 4 0 0 9 0 0 0 22
Lane Group Flow (vph) 7 88 10 12 429 0 241 132 0 13 42 2
Turn Type Prot NA  Perm  Prot NA Prot NA Prot NA  custom
Protected Phases 1 6 5 2 7 4 3

Permitted Phases 6 8 8
Actuated Green, G (s) 1.0 145 145 1.0 145 165 187 1.1 4.3 43
Effective Green, g (s) 1.0 145 145 1.0 145 155 187 1.1 43 43
Actuated g/C Ratio 002 026 026 002 0.26 028 034 002 0.08 008
Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 32 488 415 32 918 496 605 35 144 123
v/s Ratio Prot 0.00  0.05 c0.01 ¢0.12 c0.14  ¢0.07 0.01

v/s Ratio Perm 0.01 0.02 0.00
v/c Ratio 022 018 003 038 047 049 022 037 029 0.02
Uniform Delay, d1 268 158 152 268  17.2 16.6  13.1 268 241 235
Progression Factor 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 47 0.2 0.0 9.8 0.5 1.0 0.2 8.8 1.5 0.1
Delay (s) 314 160 152 366 177 176 133 356 256 236
Level of Service C B B D B B B D C C
Approach Delay (s) 16.6 18.2 16.0 26.6

Approach LOS B B B c

ntersection Summary.

HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 55.3 Sum of lost time (s) 20.0
Intersection Capacity Utilization 38.3% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 2



HCM Signalized Intersection Capacity Analysis

3: Bowdish Rd & 32nd Ave

2015 AM Existing

6/11/2015

ey v AN AN 4
Vovement _EBL EBT EBR WBL WBT NBL NB’ R__SBL SBT SBH
Lane Configurations % B % P & &
Volume (vph) 73 208 9 47 321 26 88 117 92 46 24 13
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00
Frt 1.00 099 1.00  0.99 0.96 0.98
Flt Protected 095 1.00 095 1.00 0.99 0.97
Satd. Flow (prot) 1770 1851 1770 1842 1759 1774
Flt Permitted 035 1.00 0.61  1.00 0.87 0.74
Satd. Flow (perm) 651 1851 1129 1842 1556 1354
Peak-hour factor, PHF 088 083 088 08 083 088 088 083 088 088 088 0.88
Adj. Flow (vph) 83 236 10 53 365 30 100 133 105 52 27 15
RTOR Reduction (vph) 0 2 0 0 3 0 0 20 0 0 8 0
Lane Group Flow (vph) 83 244 0 53 392 0 0 318 0 0 86 0
Turn Type pm-+pt NA pm-+pt NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 263 210 229 193 17.8 17.8
Effective Green, g (s) 263 21,0 229 193 17.8 17.8
Actuated g/C Ratio 047 037 041 034 0.32 0.32
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0
Lane Grp Cap (vph) 408 689 499 630 491 427
v/s Ratio Prot c0.02 0.13 0.01 c0.21
v/s Ratio Perm 0.08 0.04 c0.20 0.06
v/c Ratio 020 035 0.11  0.62 0.65 0.20
Uniform Delay, d1 89 128 103 155 16.6 141
Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.1 2.2 3.3 0.3
Delay (s) 92 132 104 177 19.9 14.4
Level of Service A B B B B B
Approach Delay (s) 12.2 16.8 19.9 14.4
Approach LOS B B B B

ntersection Summary
HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

Sum of lost time (s)
ICU Level of Service

HCM 2000 Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 3



HCM Signalized Intersection Capacity Analysis 2015 AM Existing
4: Bowdish Rd & Dishman-Mica Rd 6/11/2015

A ey ¢ Nyt N Y

Lane Configurations N b b1 b & | B

Volume (vph) 6 76 26 27 218 22 96 122 41 23 53 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 55 4.0 5.5 5.0 5.0 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00  1.00
Frt 1.00  0.96 1.00  0.99 0.98 100 085
Flt Protected 095 1.00 095 1.00 0.98 099 1.00
Satd. Flow (prot) 1770 1791 1770 1837 1790 1835 1583
Fit Permitted 095  1.00 095 1.00 0.85 0.86  1.00
Satd. Flow (perm) 1770 1791 1770 1837 1546 1610 1583
Peak-hour factor, PHF 087 08 08 087 087 087 087 087 087 087 087 0.87
Adj. Flow {vph) 7 87 30 31 251 25 110 140 47 26 61 9
RTOR Reduction (vph) 0 16 0 0 6 0 0 6 0 0 0 6
Lane Group Flow (vph) 7 101 0 31 270 0 0 291 0 0 87 3
Tum Type Prot NA Prot NA Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 11 122 1.3 124 16.0 16.0  16.0
Effective Green, g (s) 1.1 12.2 13 124 16.0 16.0  16.0
Actuated g/C Ratio 003 0.28 0.03 0.28 0.36 036 0.36
Clearance Time (s) 4.0 55 4.0 5.5 5.0 5.0 5.0
Vehicle Extension (s) 40 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 44 496 52 517 562 585 575
v/s Ratio Prot 0.00 0.06 c0.02 ¢c0.15

v/s Ratio Perm 0.19 0.05  0.00
v/c Ratio 0.16  0.20 0.60 0.52 0.52 0.15 0.0
Uniform Delay, d1 21.0 122 211 13.3 11.0 9.4 8.9
Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00  1.00
Incremental Delay, d2 2.3 0.3 19.6 1.2 1.1 0.2 0.0
Delay (s) 233 125 407 14,6 12.0 9.6 8.9
Level of Service C B D B B A A
Approach Delay (s) 13.1 17.2 12.0 9.5
Approach LOS B B B A

Intersection Summary.

HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 440 Sum of lost time (s) 14.5
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 4



HCM Unsignalized Intersection Capacity Analysis 2015 AM Existing
6: Dishman-Mica Rd & Thorpe Rd 6/11/2015

2T BV S

Lane Configurations L S 4
Volume (veh/h) 4 81 178 14 56 79
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 086 086 086 086 086 0.86
Hourly flow rate (vph) 5 94 207 16 65 92
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 437 215 223
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 437 215 223
tC, single {s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 99 89 95

cM capacity (veh/h) 549 825 1346

Sr e Thiery
DITeclon, Lane

Volume Total 99 223 157

Volume Left 5 0 65

Volume Right 94 16 0

¢SH 806 1700 1346

Volume to Capacity 012 0143  0.05

Queue Length 95th (ft) 10 0 4

Control Delay (s) 10.1 0.0 3.5

Lane LOS B A

Approach Delay (s) 10.1 0.0 3.5

Approach LOS B

ntersection Summary o on B ARG

Average Delay 3.2

Intersection Capacity Utilization 32.7% {CU Level of Service A
Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 5



HCM Unsignalized Intersection Capacity Analysis 2015 AM Existing

7: Pines Rd & 16th Ave 6/11/2015
ey ¢ AN AN Y

Movement ~ ~  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT

Lane Configurations B 4 & IS

Volume (veh/h) 0 223 41 49 198 0 24 0 198 0 134 31

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 088 088 088 08 088 088 08 0.8 088 088 088

Hourly flow rate (vph) 0 253 47 56 225 0 27 0 225 0 152 35

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 129

pX, platoon unblocked 0.89 0.89 0.89 089 089 089

vC, conflicting volume 225 300 724 613 277 838 636 225

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

vCu, unblocked vol 67 300 628 503 277 756 529 67
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 22 3.5 4.0 33 3.5 40 3.3
p0 queue free % 100 96 88 100 70 100 61 96
cM capacity (veh/h) 1365 1261 227 400 762 197 387 887
Volume Total 300 281 252 188

Volume Left 0 56 27 0

Volume Right 47 0 225 35

cSH 1700 1261 607 433

Volume to Capacity 0.18 004 042 043

Queue Length 95th (ft) 0 3 51 54

Control Delay (s) 0.0 19 151 19.5

Lane LOS A C C

Approach Delay (s) 0.0 Wl R e

Approach LOS c c

ntersection Summary. 3

Average Delay 7.8

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 6



HCM Signalized Intersection Capacity Analysis

8: Hwy 27 & 16th Ave

2015 AM Existing
6/11/2015

A

—

N

v TN

BBl EBT EBR. WBL WBT WBR

NBL

[ I

NBT_NBR  SBL SBT _ SBA

Lane Configurations 4 i g i LT S %

Volume (vph) 173 184 20 5 188 68 49 401 18 39 99 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 100 100 0.95 1.00 095

Frt 1.00 0.85 100 085 100 099 1.00  1.00

Flt Protected 098 1.00 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1819 1583 1860 1583 1770 3517 1770 3535

Fit Permitted 0.98 1.00 100 100 095 1.00 095 1.00

Satd. Flow (perm) 1819 1583 1860 1583 1770 3517 1770 3535
Peak-hour factor, PHF 085 08 08 08 08 08 085 08 08 08 08 085
Adj. Flow {vph) 204 216 24 6 221 80 58 472 21 46 116 1
RTOR Reduction (vph) 0 0 16 0 0 80 0 2 0 0 0 0
Lane Group Flow (vph) 0 420 8 0 227 0 58 491 0 46 117 0
Turn Type Split NA  Perm  Split NA NA  Prot NA Prot NA
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 8

Actuated Green, G (s) 30.6 306 19.3 0.0 74 207 68  20.1

Effective Green, g (s) 306 306 19.3 0.0 74 207 68  20.1

Actuated g/C Ratio 031 031 020 000 0.08 021 007 021
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.5 3.0 1.9

Lane Grp Cap (vph) 571 497 368 0 134 747 123 729

v/s Ratio Prot c0.23 c0.12 c0.03 ¢0.14 0.03  0.03

v/s Ratio Perm 0.00

v/c Ratio 0.74  0.02 062 000 043 066 037 0.16

Uniform Delay, d1 298 230 357 487 430 351 433 317
Progression Factor 1.00 1.00 100 100 1.00 1.00 1.00  1.00
Incremental Delay, d2 4.9 0.0 3.1 0.0 2.2 19 1.9 0.0

Delay (s) 347 230 387 487 452 370 452 318

Level of Service C C D D D D D C
Approach Delay (s) 34.1 41.3 37.9 35.5
Approach LOS C D D D

ntersection Summary.

HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

37.2
0.66
97.4

61.9%

15

Sum of lost time (s)
ICU Level of Service

HCM 000 Levelof Service o

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 7



HCM Signalized Intersection Capacity Analysis
9: Pines Rd & 32nd Ave

2015 AM Existing

6/11/2015

Lane Configurations S % S % P %
Volume (vph) 28 365 12 42 371 37 20 42 96 182
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 5.0 45 5.0 45 5.0 4.5 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00 1.00  1.00
Frt 1.00  1.00 1.00  0.99 1.00  0.90 1.00 092
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1854 1770 1837 1770 1669 1770 1714
Fit Permitted 036 1.00 035 1.00 072 1.00 035 1.00
Satd. Flow (perm) 666 1854 644 1837 1332 1669 644 1714
Peak-hour factor, PHF 083 083 083 083 083 083 08 083 08 083 083 083
Adj. Flow (vph) 34 440 14 51 447 45 24 51 116 219 30 34
RTOR Reduction (vph) 0 1 0 0 2 0 0 60 0 0 25 0
Lane Group Flow (vph) 34 453 0 51 490 0 24 107 0 219 39 0
Turn Type pm+pt NA pm-+pt NA pm+pt NA pm+pt NA
Protected Phases 1 6 5 2 7 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 505 466 547 487 159 133 328 257
Effective Green, g (s) 505 466 547 487 159 133 328 257
Actuated g/C Ratio 051  0.47 055 049 016  0.13 033 0.26
Clearance Time (s) 45 5.0 45 5.0 45 5.0 4.5 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 379 864 420 895 223 222 380 440
v/s Ratio Prot 000 024 c0.01 c0.27 0.00 0.06 c0.09  0.02
v/s Ratio Perm 0.04 0.06 0.01 c0.10
v/c Ratio 0.09 052 0.12  0.55 0.11 048 058 0.09
Uniform Delay, d1 132 188 1.7 179 358 4041 261 282
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.3 0.1 24 0.2 3.4 2.1 0.2
Delay (s) 133 211 1.9 203 36.0 435 283 284
Level of Service B C B C D D C C
Approach Delay (s) 20.6 19.5 426 28.3

c B D C

Approach LOS

200 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
Description: Plan 2
¢ Critical Lane Group

Sum of lost time (s)
ICU Level of Service

00 Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
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HCM Unsignalized Intersection Capacity Analysis 2015 AM Existing
14: Madison Rd & Thorpe Rd 6/11/2015

N

Lane Configurations & & & &

Volume (veh/h) 75 0 10 0 0 0 49 61 0 0 24 51
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 082 092 082 092 092 092 082 08 092 092 08 082
Hourly flow rate (vph) 91 0 12 0 0 0 60 74 0 0 29 62
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 254 254 60 266 285 74 91 74
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 254 254 60 266 285 74 91 74
tC, single (s) 71 6.5 6.2 7.1 6.5 6.2 41 4.1
tC, 2 stage (s)

tF (s) 3.5 4.0 33 35 4.0 3.3 22 22
p0 queue free % 87 100 99 100 100 100 96 100
¢cM capacity (veh/h) 678 624 1005 657 599 987 1503 1525
Volume Total 104 0 134 91

Volume Left 91 0 60 0

Volume Right 12 0 0 62

cSH 705 1700 1503 1525

Volume to Capacity 015 000 004 0.00

Queue Length 95th (ft) 13 0 3 0

Control Delay (s) 11.0 0.0 3.5 0.0

Lane LOS B A A

Approach Delay (s) 11.0 0.0 35 0.0

Approach LOS B A

ntersection Summary

Average Delay ) o 49

Intersection Capacity Utilization 24.0% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 9



HCM Signalized Intersection Capacity Analysis 2015 AM Existing
15: Hwy 27 & 32nd Ave 6/11/2015

2T N B S B

Movement
Lane Configurations

" b N N
Volume {vph) 121 220 62 50 207 53 11 258 103 18 79 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 45 45 45 5.5 55 55 55
Lane Util. Factor 1.00 095 1.00 1.00 1.00 095 1.00 095
Frt 1.00 097 1.00 0.97 1.00 096 1.00 093
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow {prot) 1770 3423 1770 1806 1770 3388 1770 3288
Flt Permitted 095 1.00 095  1.00 095 1.00 095 1.00
Satd. Flow (perm) 1770 3423 1770 1806 1770 3388 1770 3288
Peak-hour factor, PHF 087 087 08 08 087 087 087 087 087 087 087 087
Adj. Flow {vph) 139 253 7 57 238 61 128 297 118 21 91 82
RTOR Reduction (vph) 0 15 0 0 6 0 0 27 0 0 69 0
Lane Group Flow {vph) 139 309 0 57 293 0 128 388 0 21 104 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 123 251 6.9 197 118 216 26 124
Effective Green, g (s) 123 254 69 197 118 216 26 124
Actuated g/C Ratio 0.16  0.33 009 026 0.15 0.8 003 0.16
Clearance Time (s) 45 45 45 45 55 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.5 3.0 2.7
Lane Grp Cap (vph) 285 1127 160 466 274 960 60 535
v/s Ratio Prot c0.08  0.09 0.03 c0.16 €0.07 ¢0.11 0.01 0.03
v/s Ratio Perm
v/c Ratio 049 027 036 063 047 040 035 020
Uniform Delay, d1 291 188 326 250 293 221 36.0 276
Progression Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 1.3 0.1 1.4 2.7 1.3 0.2 35 0.1
Delay (s) 304 19.0 339 277 306 223 395 277
Level of Service c B C C C C D C
Approach Delay (s) 224 28.7 243 29.0
Approach LOS C C C C

ntersection Summary

HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 76.2 Sum of lost time (s) 20.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 10



HCM Unsignalized Intersection Capacity Analysis 2015 AM Existing
16: 32nd Ave & Evergreen Rd 6/18/2015

O T 2R T/'\l./
_EBL EBT EBR WBL WBT WBR N NBR B SBTSBA

Lane Configurations % i b P

Volume (veh/h) 192 185 2 0 192 21 0 0 0 5 0 98
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Peak Hour Factor 090 090 090 090 090 090 080 090 090 080 090 090
Hourly flow rate (vph) 213 206 2 0 213 23 0 0 0 6 0 109
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 237 208 967 870 207 857 859 225
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 237 208 967 870 207 857 859 225
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 22 35 4.0 3.3 3.5 4.0 3.3
p0 queue free % 84 100 100 100 100 98 100 87
cM capacny (veh/h) 1330 1363 177 243 834 243 247 814

Vqume Total 213 208 237

0
Volume Left 213 0 0 0 6 0
Volume Right 0 2 23 0 0 109
cSH 1330 1700 1363 1700 243 814
Volume to Capacity 016 012 000 0.00 0.2 013
Queue Length 95th (ft) 14 0 0 0 2 12
Control Delay (s) 8.2 0.0 0.0 00 201 10.1
Lane LOS A A C B
Approach Delay (s) 4.2 0.0 0.0 106
Approach LOS A B
Average Delay 3.8
Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 1



HCM Unsignalized Intersection Capacity Analysis 2015 AM Existing
17: Sullivan Rd & 32nd Ave 6/11/2015

Volume (veh/h) 181 4 14 74 22 142
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 079 079 079 079 079 079
Hourly flow rate (vph) 229 5 18 94 28 180
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 157 28 208
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 157 28 208
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 72 100 99

cM capacity (veh/h) 823 1047 1363

Direction, ane |

Volume Total R R S S R O

Volume Left 229 18 0 0
Volume Right 5 0 0 180
cSH 827 1363 1700 1700
Volume to Capacity 028 001 002 0.11
Queue Length 95th (ft) 29 1 0 0
Control Delay (s) 11.1 1.3 0.0 0.0
Lane LOS B A

Approach Delay (s) 1.1 1.3 0.0

Approach LOS B

Average Delay R

Intersection Capacity Utilization 28.3% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan; Synchro 9

Whipple Consulting Engineers Page 12



HCM Signalized Intersection Capacity Analysis 2015 PM Existing
1. University Rd & 32nd Ave 6/11/2015

N N Y

e Co

Lane Configurations

Volume (vph) 2 333 16 60 163 55 12 53 56 80 82 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0

Lane Util. Factor 0.95 0.95 1.00 095 1.00 095

Frt 0.99 0.97 1.00 0.92 1.00 099

Flt Protected 1.00 0.99 095 1.00 095 1.00

Satd. Flow {prot) 3514 3397 1770 3265 1770 3510

Flt Permitted 0.95 0.81 095 1.00 095 1.00

Satd. Flow (perm) 3351 2789 1770 3265 1770 3510
Peak-hour factor, PHF 094 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 2 354 17 64 173 59 13 56 60 85 87 5
RTOR Reduction (vph) 0 3 0 0 22 0 0 46 0 0 3 0
Lane Group Flow (vph) 0 370 0 0 274 0 13 70 0 85 89 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 4 5 2 1 6
Permitted Phases 4 4

Actuated Green, G (s) 15.7 15.7 1.1 104 50 143

Effective Green, g (s) 15.7 15.7 11 104 50 143
Actuated g/C Ratio 0.35 0.35 0.02 0.283 011 032
Clearance Time (s) 5.0 5.0 4.0 5.0 40 5.0

Vehicle Extension (s) 5.0 5.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 1166 970 43 752 196 1112

v/s Ratio Prot 0.01 0.02 ¢0.05 ¢0.03

v/s Ratio Perm c0.11 0.10

v/c Ratio 0.32 0.28 030 0.09 043 0.08

Uniform Delay, d1 10.8 10.6 216 136 187 108
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 5.4 0.1 2.1 0.1

Delay (s) 111 11.0 270 138 208 109

Level of Service B B C B C B
Approach Delay (s) 1.1 11.0 15.1 15.6
Approach LOS B B B B

ntersection Summary uldet P =

HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 45.1 Sum of lost time (s) 14.0
Intersection Capacity Utilization 41.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 1



HCM Signalized Intersection Capacity Analysis 2015 PM Existing
2: Schafer Rd/University Rd & Dishman-Mica Rd 6/11/2015

ey v ANt AN

Moy y ST E| I BR. . WBT WBR NBL NBT NBR_ SBL SBT  SBR
Lane Configurations % 4 f Y 5 ) i 4 o

Volume (vph) 11 298 147 22 104 19 82 67 7 32 103 6
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 4.0 6.0 4,0 6.0 4.0 6.0 6.0
Lane Util. Factor 1.00 100 1.00 100 095 1.00  1.00 100  1.00 1.0
Frt 100 100 085 1.00 0098 1.00 099 100 100 085
Flt Protected 095 1.00 100 095 1.00 095  1.00 095 1.00 1.00
Satd. Flow {prot) 1770 1863 1583 1770 3458 1770 1837 1770 1863 1583
Flt Permitted 095 1.00 100 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3458 1770 1837 1770 1863 1583
Peak-hour factor, PHF 086 086 08 08 08 08 08 08 08 08 086 0.86
Adj. Fiow (vph) 13 347 171 26 121 22 95 78 8 37 120 7
RTOR Reduction (vph) 0 0 104 0 9 0 0 3 0 0 0 6
Lane Group Flow (vph) 13 347 67 26 134 0 95 83 0 37 120 1
Turn Type Prot NA  Perm  Prot NA Prot NA Prot NA custom
Protected Phases 1 6 5 2 7 4 3

Permitted Phases 6 8 8
Actuated Green, G (s) 12 255 255 26 269 8.1 12.3 45 8.7 8.7
Effective Green, g (s) 12 255 255 26 269 8.1 12.3 45 8.7 8.7
Actuated g/C Ratio 002 039 039 004 041 012 019 007 013 0.3
Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 4,0 6.0 4,0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 32 731 621 70 1433 220 348 122 249 212
v/s Ratio Prot 0.01 ¢0.19 ¢0.01 0.04 c0.05 ¢0.05 0.02

v/s Ratio Perm 0.04 c0.06  0.00
v/c Ratio 041 047 041 037 0.09 043 024 030 048 0.0
Uniform Delay, d1 315 147 125 304 116 263 223 287 260 243
Progression Factor 100 100 100 100 1.00 1.00  1.00 1.00 1.00 1.00
Incremental Delay, d2 11.1 0.7 0.1 45 0.0 1.9 0.5 1.9 2.0 0.0
Delay (s) 426 154 126 348 116 281 2238 306 280 244
Level of Service D B B c B C c C c C
Approach Delay {s) 15.1 15.2 25.6 28.4

Approach LOS B B C c

ntersection Summa

ALY N

HCM 2000 Control Delay 19.0

HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 64.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 2



HCM Signalized Intersection Capacity Analysis

3: Bowdish Rd & 32nd Ave

2015 PM Existing

6/11/2015

Movement
Lane Configurations

Volume (vph) 29 298 49 84 226 38 32 87 63 36 102 28
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00

Frt 1.00 0.98 1.00 098 0.95 0.98

Flt Protected 095 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1770 1823 1770 1823 1761 1801

Flt Permitted 059  1.00 045 1.00 0.92 0.89

Satd. Flow (perm) 1097 1823 832 1823 1642 1626
Peak-hour factor, PHF 095 095 095 09 095 095 095 095 095 0985 095 095
Adj. Flow {vph) 31 314 52 88 238 40 34 92 66 38 107 29
RTOR Reduction (vph) 0 ] 0 0 6 0 0 27 0 0 10 0
Lane Group Flow (vph) 31 360 0 88 272 0 0 165 0 0 164 0
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 4 8

Actuated Green, G (s) 227 208 269 229 9.3 9.3

Effective Green, g (s) 227 208 269 229 9.3 9.3
Actuated g/C Ratio 047 043 056  0.48 0.19 0.19
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0

Lane Grp Cap (vph) 544 788 543 867 317 314

v/s Ratio Prot 0.00 ¢0.20 c0.01  0.15

v/s Ratio Perm 0.02 0.08 c0.10 0.10

v/c Ratio 0.06 0.46 0.16  0.31 0.52 0.52

Uniform Delay, d1 6.8 9.7 5.1 7.8 17.4 17.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.6 0.1 0.3 2.0 2.0

Delay (s) 69 102 5.2 8.0 19.4 19.4

Level of Service A B A A B B
Approach Delay (s) 10.0 74 19.4 19.4
Approach LOS A A B B

HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)
¢ Critical Lane Group

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 3



HCM Signalized Intersection Capacity Analysis
4: Bowdish Rd & Dishman-Mica Rd

2015 PM Existing

6/11/2015

Nl Y
_SBT  SBH

4 f
Volume (vph) 10 220 106 18 99 21 39 80 10 13 100 6
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4,0 5.5 4.0 5.5 5.0 5.0 5.0
Lane Util. Factor 1.00  1.00 1.00 1.00 1.00 1.00  1.00
Frt 1.00 0.95 1.00 097 0.99 1.00 085
Flt Protected 095 1.00 095 1.00 0.99 099  1.00
Satd. Flow (prot) 1770 1772 1770 1814 1816 1852 1583
Fit Permitted 095 1.00 095 1.00 0.87 095 1.00
Satd. Flow (perm) 1770 1772 1770 1814 1602 1778 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 1 239 115 20 108 23 42 87 11 14 109 7
RTOR Reduction (vph) 0 19 0 0 10 0 0 4 0 0 0 5
Lane Group Flow (vph) 11 335 0 20 121 0 0 136 0 0 123 2
Turn Type Prot NA Prot NA Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 1.0 168 1.1 16.9 10.6 106  10.6
Effective Green, g (s) 10 168 1.1 16.9 10.6 106  10.6
Actuated g/C Ratio 002 0.39 003 0.39 0.25 025 0.25
Clearance Time (s) 40 55 4.0 55 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 41 692 45 712 394 438 390
v/s Ratio Prot 0.01 ¢0.19 ¢0.01 0.07
v/s Ratio Perm ¢0.09 0.07 0.00
v/c Ratio 027 048 044 017 0.35 028 0.00
Uniform Delay, d1 20.6 9.8 20.6 8.5 13.3 131 122
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.7 9.3 0.2 0.7 0.5 0.0
Delay (s) 254 106 29.9 8.6 14.1 13.6 122
Level of Service C B C A B B B
Approach Delay (s) 11.0 1.5 14.1 13.5
Approach LOS B B B B

!i_gc fji’h n Summary.

A P

HCM 2000 Cntrol Deay

12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 43.0 Sum of lost time (s) 14,5
Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 4



HCM Unsignalized Intersection Capacity Analysis 2015 PM Existing
6: Dishman-Mica Rd & Thorpe Rd 6/11/2015

2R T BV

Movement WBL WBR NBT NBR

Lane Configurations W 11) 4
Volume (veh/h) 9 35 95 7 58 200
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 086 086 08 086 086 086
Hourly flow rate (vph) 10 4 110 8 67 233
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, contlicting volume 482 115 119
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 482 115 119
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 35 33 22
p0 queue free % 98 96 95

cM capacity {veh/h) 518 938 1469

oo 4
L

Direction; Lane #

Volume Total 51 119 300
Volume Left 10 0 67
Volume Right 41 8 0
cSH 805 1700 1469
Volume to Capacity 006 0.07 0.5
Queue Length 95th (ft) 5 0 4
Control Delay (s) 9.8 0.0 2.0
Lane LOS A A
Approach Delay (s) 9.8 0.0 2.0
Approach LOS A

niersection Summary.

Al

erage Delay . - 24

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan; Synchro 9

Whipple Consulting Engineers Page 6



HCM Unsignalized Intersection Capacity Analysis 2015 PM Existing
7: Pines Rd & 16th Ave 6/11/2015

t 2~ 1 4

Lane Configurations & &

Volume (veh/h) 0 269 29 42 165 0 18 0 105 0 238 81
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Hourly flow rate (vph) 0 286 31 45 176 0 19 0 112 0 253 86
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 129

pX, platoon unblocked 0.91 091 091 091 091 091
vC, conflicting volume 176 317 779 566 302 678 582 176
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 51 317 M 479 302 601 496 51
tC, single (s) 4.1 4.1 71 6.5 6.2 7.1 6.5 6.2
iC, 2 stage (s)

tF (s) 22 2.2 35 40 3.3 3.5 4.0 3.3
pO queue free % 100 96 87 100 85 100 40 91
cM capacity (veh/h) 1422 1243 146 428 738 311 419 930

Direction, Lane# ~ EB1 WB1 by
Volume Total 317 220 131 339
Volume Left 0 45 19 0
Volume Right 31 0 112 86
cSH 1700 1243 463 487
Volume to Capacity 019 0.04 028 070
Queue Length 95th (ft) 0 3 29 134
Control Delay (s) 0.0 19 158 277
Lane LOS A C D
Approach Delay (s) 0.0 19 188 277

Approach LOS c D

Average Delay _ o 118

Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 7



HCM Signalized Intersection Capacity Analysis 2015 PM Existing
8: Hwy 27 & 16th Ave 6/11/2015

Volume (vph) 122 252 59 9 168 4 22 210 7 82 306 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00 095 1.00 095

Frt 1.00 085 100 085 1.00 1.00 1.00  1.00

Flt Protected 098 1.00 100 100 095 1.00 095  1.00

Satd. Flow (prot) 1833 1588 1858 1583 1770 3523 1770 3538

Fit Permitted 0.98 1.00 100 100 095 1.00 095 1.00

Satd. Flow (perm) 1833 1583 1858 1583 1770 3523 1770 3538
Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097
Adj. Flow (vph) 126 260 61 9 173 4 23 216 7 85 315 1
RTOR Reduction (vph) 0 0 43 0 0 4 0 2 0 0 0 0
Lane Group Flow (vph) 0 386 18 0 182 0 23 221 0 85 316 0
Tumn Type Split NA  Perm  Split NA NA  Prot NA Prot NA
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 8

Actuated Green, G (s) 249 249 15.2 0.0 26 138 83 195

Effective Green, g (s) 249 249 15.2 0.0 26 138 83 195
Actuated g/C Ratio 030 0.30 018 0.00 003 017 0.10  0.24
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.5 3.0 1.9

Lane Grp Cap (vph) 555 479 343 0 55 591 178 839

v/s Ratio Prot c0.21 ¢0.10 0.01  0.06 €0.05 ¢0.09

v/s Ratio Perm 0.01

v/c Ratio 0.70 0.04 053 0.00 042 037 048 0.38

Uniform Delay, d1 253 202 303 411 391 304 349 263
Progression Factor 1.00 1.00 100 100 100 1.00 100  1.00
Incremental Delay, d2 3.8 0.0 1.6 0.0 5.1 0.3 2.0 0.1

Delay (s) 291 202 319 411 441 307 369 264

Level of Service C C C D D C D C
Approach Delay (s) 27.9 32.1 31.9 28.6

Approach LOS C C C C

Intersection Summary.

HCM 2000 Control Delay 29.5 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 82.2 Sum of lost time (s) 20.0

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 8



HCM Signalized Intersection Capacity Analysis
9: Pines Rd & 32nd Ave

2015 PM Existing

6/11/2015

Lane Configurations

¥

Volume (vph) 43 321 20 63 298 17 40 30 51 36 54 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 5.0 45 5.0 4.5 5.0 45 5.0

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00

Frt 1.00 099 1.00 099 1.00 091 1.00 0.93

Flt Protected 095 1.00 095 1.00 095 1.00 095  1.00

Satd. Flow (prot) 1770 1847 1770 1848 1770 1686 1770 1734

Flt Permitted 050  1.00 047 1.00 067 1.00 070  1.00

Satd. Flow (perm) 938 1847 871 1848 1246 1686 1301 1734
Peak-hour factor, PHF 090 09 090 090 090 09 090 09 080 09 090 090
Adj. Flow (vph) 48 357 22 70 331 19 44 33 57 40 60 51
RTOR Reduction (vph) 0 i 0 0 1 0 0 50 0 0 30 0
Lane Group Flow (vph) 48 378 0 70 349 0 44 40 0 40 81 0
Turn Type pm-+pt NA pm-+pt NA pm+pt NA pm+pt NA
Protected Phases 1 6 5 2 7 4 3 8
Permitted Phases 6 2 4 8

Actuated Green, G (s) 39.0 354 396 357 12.2 8.2 11.8 8.0

Effective Green, g (s) 39.0 354 396 357 12.2 8.2 11.8 8.0
Actuated g/C Ratio 0.55  0.50 056  0.51 017  0.12 017 0.1
Clearance Time (s) 45 5.0 45 5.0 45 5.0 45 5.0

Vehicle Extension (s) 3.0 5.0 3.0 5.0 3.0 4.0 3.0 4.0

Lane Grp Cap (vph) 562 930 540 938 246 196 243 197

v/s Ratio Prot 0.00 ¢c0.20 c0.01 0.9 c0.01  0.02 0.01 c0.05

v/s Ratio Perm 0.04 0.07 0.02 0.02

v/c Ratio 009 041 013 037 0.18 0.20 0.16  0.41

Uniform Delay, d1 72 109 7.1 10.5 246 2841 249 290
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.3 0.1 1.1 04 0.7 0.3 1.9

Delay (s) 73 122 73 116 250 288 252 309

Level of Service A B A B C C c c
Approach Delay (s) 11.7 10.9 275 29.4
Approach LOS B B c c

ntersection Summary.

HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
Description: Plan 1
¢ Critical Lane Group

15.6
0.37
70.3

43.2%

15

HCM 2000 Level of ervic

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 9



HCM Unsignalized Intersection Capacity Analysis 2015 PM Existing

14: Madison Rd & Thorpe Rd 6/11/2015
A ey v AN AN Y

Lane Configurations & & &P &

Volume (veh/h) 21 0 43 0 0 0 24 33 0 0 73 25

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 086 092 086 092 092 092 08 086 092 092 08 086

Hourly flow rate (vph) 24 0 50 0 0 0 28 38 0 0 85 29

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 194 194 99 244 208 38 114 38
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 194 194 99 244 208 38 114 38
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 40 3.3 22 2.2
pO queue free % 97 100 95 100 100 100 98 100
cM capacity (veh/h) 755 688 956 663 676 1033 1475 1572
Volume Total 74 0 66 114

Volume Left 24 0 28 0

Volume Right 50 0 0 29

cSH 879 1700 1475 1572

Volume to Capacity 008 000 002 0.0

Queue Length 95th (ft) 7 0 1 0

Control Delay (s) 9.5 0.0 3.2 0.0

Lane LOS A A A

Approach Delay (s) 9.5 0.0 3.2 0.0

Approach LOS A A

Intersection Summary : N

Average Delay 3.6

Intersection Capacity Utilization 20.2% ICU Level of Service A
Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 14



HCM Signalized Intersection Capacity Analysis
15: Hwy 27 & 32nd Ave

2015 PM Existing

6/11/2015

A

“

LI I

Lane Configurations % " N A

Volume (vph) 44 296 160 148 287 24 117 142 104 44 195 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 45 45 45 5.5 55 55 5.5

Lane Util. Factor 1.00 0.95 1.00  1.00 1.00 095 1.00 095

Frt 1.00 0.95 1.00  0.99 1.00 094 1.00 097

Fit Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3353 1770 1841 1770 3314 1770 3425

Flt Permitted 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1770 3353 1770 1841 1770 3314 1770 3425
Peak-hour factor, PHF 094 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 47 315 170 157 305 26 124 151 M 47 207 57
RTOR Reduction (vph) 0 48 0 0 2 0 0 81 0 0 18 0
Lane Group Flow (vph) 47 437 0 157 329 0 124 181 0 47 246 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases

Actuated Green, G (s) 49 188 130 269 116 21.0 49 143

Effective Green, g (s) 49 188 130 269 116  21.0 49 143
Actuated g/C Ratio 006 0.24 017 035 015 0.27 0.06 0.18
Clearance Time (s) 45 45 45 45 55 55 55 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 25 3.0 2.7

Lane Grp Cap (vph) 111 811 296 637 264 895 111 630

v/s Ratio Prot 0.03 0.13 c0.09 c0.18 c0.07 0.05 0.03 c0.07

v/s Ratio Perm

v/c Ratio 042 0.54 053 052 047  0.20 042 039

Uniform Delay, d1 350 257 296  20.2 302 219 350 279
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.7 1.8 0.7 1.3 0.1 2.6 0.3

Delay (s) 376 264 314 209 316 220 376 282

Level of Service D C C C C C D C
Approach Delay (s) 274 243 25.0 29.6
Approach LOS C C C C

UM

HCM 2000 Controf Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

26.4
0.50
777

51.8%

15

Sum of lost time (s)
ICU Level of Service

HCM 2000 Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 15



HCM Unsignalized Intersection Capacity Analysis 2015 PM Existing
16: 32nd Ave & Evergreen Rd 6/18/2015

_EBT EBR _ WBL

Lane Configurations % S

Volume (veh/h) 153 288 5 0 303 4 0 1 0 1 1 202
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Peak Hour Factor 086 08 08 086 08 08 08 08 08 086 0.86 086
Hourly flow rate (vph) 178 335 6 0 352 5 0 1 0 13 1 235
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked 0.96 096 096 096 096 0.96

vC, conflicting volume 357 341 1284 1051 338 1046 1051 355

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

vCu, unblocked vol 357 289 1274 1030 286 1026 1031 355
tC, single (s) 41 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 35 40 3.3
pO0 queue free % 85 100 100 99 100 93 99 66
cM capacity (veh/h) 1202 1219 80 190 721 180 190 689

Direction, Lane # B F B 2 WB BN B R

Volume Total 178 341 357 1 13 236

Volume Left 178 0 0 0 13 0
Volume Right 0 6 5 0 0 235
cSH 1202 1700 1219 190 180 680
Volume to Capacity 015 020 000 001 007 035
Queue Length 95th (ft) 13 0 0 0 6 39
Control Delay (s) 85 0.0 00 240 265 131
Lane LOS A c D B
Approach Delay (s) 2.9 00 240 138

Approach LOS C B

nter 18 fiu :
Average Delay 4.4

Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 1



HCM Unsignalized Intersection Capacity Analysis 2015 PM Existing

17: Sullivan Rd & 32nd Ave 6/11/2015
2N 8t 4

Lane Configurations L' 4 4 f

Volume (veh/h) 245 10 14 74 122 247

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 095 095 095 095

Hourly flow rate (vph) 258 11 15 78 128 260

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 236 128 388
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 236 128 388
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 65 99 99

cM capacity (veh/h) 743 922 1170

QR4

wim

128 260

CEEAT N
268

93

Direction, Lane #

Volume Total

Volume Left 258 15 0 0
Volume Right 11 0 0 260
cSH 749 1170 1700 1700
Volume to Capacity 036 001 008 0.15
Queue Length 95th (ft) 41 1 0 0
Control Delay (s) 12.5 1.4 0.0 0.0
Lane LOS B A

Approach Delay (s) 12.5 1.4 0.0
Approach LOS B

ntersection Summary.

veage Dely o T 46

Intersection Capacity Utilization 35.3% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 17
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HCM Signalized Intersection Capacity Analysis
1: University Rd & 32nd Ave

2020 AM W-O Proj.
6/11/2015

\.(‘—‘\\

P r >y v

Lane Conflguratlons 4PH 4b % b

Volume (vph) 2 119 5 26 413 112 20 70 59 7 25 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0

Lane Util. Factor 0.95 0.95 1.00 095 1.00 095

Frt 0.99 0.97 1.00 0.3 1.00 0.98

Flt Protected 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 3515 3423 1770 3297 1770 3461

Flt Permitted 0.95 0.94 095  1.00 095 1.00

Satd. Flow (perm) 3335 3214 1770 3297 1770 3461
Peak-hour factor, PHF 08 08 08 08 08 08 08 08 08 08 085 085
Adj. Flow (vph) 2 140 6 31 486 132 24 82 69 84 29 5
RTOR Reduction (vph) 0 3 0 0 21 0 0 54 0 0 3 0
Lane Group Flow (vph) 0 145 0 0 628 0 24 97 0 84 31 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 4 5 2 1 6
Permitted Phases 4 4

Actuated Green, G (s) 21.0 21.0 13 117 7.1 17.5
Effective Green, g (s) 21.0 21.0 13 117 741 17.5
Actuated g/C Ratio 0.39 0.39 002 022 0.13 033
Clearance Time (s) 5.0 5.0 4.0 5.0 40 5.0

Vehicle Extension (s) 5.0 5.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 1301 1254 42 717 233 1125

v/s Ratio Prot 0.01 ¢0.03 c0.05  0.01

v/s Ratio Perm 0.04 ¢0.20

v/c Ratio 0.11 0.50 057 0.14 036 0.03

Uniform Delay, d1 10.5 12.4 260 170 213 124
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 20.6 0.2 1.3 0.0

Delay (s) 10.5 13.1 465 172 226 124

Level of Service B B D B C B
Approach Delay (s) 10.5 13.1 21.2 19.6
Approach LOS B B C B

Intersection Summary.

HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

14.7
0.37
53.8

42.8%

15

Sum of lost time (s)
ICU Level of Service

‘ HCM 2000 LeveI of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Signalized Intersection Capacity Analysis
2: Schafer Rd/University Rd & Dishman-Mica Rd

2020 AM W-O Pro;j.
6/11/2015

AN

v AN

t 2 1 ¢

WBR NBL NBT NBR SBL SBT SBH

Y " b N 4 r
Volume (vph) 6 79 34 11 355 26 207 90 31 11 36 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 6.0 6.0 4,0 6.0 4.0 6.0 4,0 6.0 6.0
Lane Util. Factor 100 100 100 1.00 095 1.00  1.00 1.00  1.00 1.00
Frt 100 100 085 1.00 099 1.00  0.96 100 1.00 0.5
Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3503 1770 1792 1770 1863 1583
Flt Permitted 095 100 100 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3503 1770 1792 1770 1863 1583
Peak-hour factor, PHF 085 08 08 08 08 08 08 08 0.8 085 08 085
Adj. Flow {vph) 7 93 40 13 418 31 244 106 36 13 42 24
RTOR Reduction (vph) 0 0 29 0 4 0 0 9 0 0 0 22
Lane Group Flow (vph) 7 93 11 13 445 0 244 133 0 13 42 2
Turn Type Prot NA  Perm Prot NA Prot NA Prot NA custom
Protected Phases 1 6 5 2 7 4 3
Permitted Phases 6 8 8
Actuated Green, G (s) 1.0 147 147 1.1 14.8 158  19.0 1.1 43 43
Effective Green, g (s) 1.0 147 147 1.1 14.8 158  19.0 1.1 43 43
Actuated g/C Ratio 002 026 026 002 0.26 028 034 0.02 0.08 0.08
Clearance Time (s) 4.0 6.0 6.0 40 6.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 31 489 416 34 927 500 609 34 143 121
v/s Ratio Prot 0.00 0.05 c0.01  ¢0.13 c0.14  ¢0.07 0.01
v/s Ratio Perm 0.01 0.02  0.00
v/c Ratio 023 019 003 038 048 049 022 038 029 002
Uniform Delay, di 2741 160 153 271 173 16.7 13.2 271 244 238
Progression Factor 100 100 100 100 1.00 1.00  1.00 100 100 1.00
[ncremental Delay, d2 5.0 0.3 0.0 9.5 0.5 1.0 0.2 9.5 1.6 01
Delay (s) 32.1 162 153 366 178 17.7 134 36.6 259 239
Level of Service C B B D B B B D C C
Approach Delay (s) 16.8 18.4 16.1 27.1
Approach LOS B B B c

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
intersection Capacity Utilization

Analysis Period (min)
c Critical Lane Group

HCM 2000 Control Delay

18.0
0.46
55.9

38.8%

15

HC 00 Level of Service

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 2



HCM Signalized Intersection Capacity Analysis 2020 AM W-O Proj.
3: Bowdish Rd & 32nd Ave 6/11/2015

A Ny TN AN 4
B &

.‘Fr?_, Mmef
Lane Con

figurations 4
Volume (vph) 74 216 9 49 346 27 89 119 94 47 25 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00
Frt 1.00  0.99 1.00  0.99 0.96 0.98
Flt Protected 095 1.00 095 1.00 0.99 0.97
Satd. Flow (prot) 1770 1852 1770 1842 1758 1774
Flt Permitted 032 1.00 060 1.00 0.87 0.73
Satd. Flow (perm) 595 1852 1120 1842 1555 1339
Peak-hour factor, PHF 088 088 088 088 083 088 0.8 088 088 088 088 088
Adj. Flow (vph) 84 245 10 56 393 31 101 135 107 53 28 15
RTOR Reduction (vph) 0 2 0 0 3 0 0 20 0 0 8 0
Lane Group Flow (vph) 84 253 0 56 421 0 0 323 0 0 88 0
Tum Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 275 224 239 203 18.2 18.2
Effective Green, g (s) 215 224 239 203 18.2 18.2
Actuated g/C Ratio 047 0.38 0.41 0.35 0.31 0.31
Clearance Time (s) 40 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0
Lane Grp Cap (vph) 392 706 502 645 488 420
v/s Ratio Prot c0.02 0.14 0.01 c¢0.23
v/s Ratio Perm 0.08 0.04 ¢0.21 0.07
v/c Ratio 021 036 011 065 0.66 0.21
Uniform Delay, d1 90 128 103 158 17.2 14.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.1 2.6 3.7 0.3
Delay (s) 83 132 104 185 20.9 14.9
Level of Service A B B B C B
Approach Delay (s) 12.3 17.5 20.9 14.9
Approach LOS B B C B

rsection Summary. st 2 o T

HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 57.9 Sum of lost time (s) 14.0
Intersection Capacity Utilization 53.5% 1CU Level of Service A
Analysis Period (min) 15

c Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 3



HCM Signalized Intersection Capacity Analysis 2020 AM W-O Proj.
4: Bowdish Rd & Dishman-Mica Rd 6/11/2015

/‘—-\ (*-‘\\ t » | 4
__NBT NBR _SBL SBT  SBR

Lane Conflguratlons ‘i ‘b & 4 if
Volume (vph) 6 80 26 124 42 24 55 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 55 5.0 5.0 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00  1.00
Frt 1.00  0.96 1.00 0.9 0.98 1.00  0.85
Flt Protected 095  1.00 095 1.00 0.98 098  1.00
Satd. Flow (prot) 1770 1794 1770 1838 1790 1835 1583
Flt Permitted 095  1.00 095 1.00 0.85 086 1.00
Satd. Flow (perm) 1770 1794 1770 1838 1545 1598 1583
Peak-hour factor, PHF 087 087 08 08 087 08 087 087 087 087 087 087
Adj. Flow (vph) 7 92 30 32 266 26 111 143 48 28 63 9
RTOR Reduction (vph) 0 15 0 0 6 0 0 7 0 0 0 6
Lane Group Flow (vph) 7 107 0 32 286 0 0 295 0 0 91 3
Turn Type Prot NA Prot NA Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4
Actuated Green, G {s) 1.1 12.5 13 127 16.3 163  16.3
Effective Green, g (s) 1.1 12.5 13 127 16.3 16.3 16.3
Actuated g/C Ratio 002 0.28 003 028 0.37 037 037
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 43 502 51 523 564 584 578
v/s Ratio Prot 000 0.06 c0.02 ¢0.16

v/s Ratio Perm c0.19 0.06  0.00
v/c Ratio 0.16  0.21 0.63 055 0.52 0.16  0.01
Uniform Delay, d1 213 123 214 135 11.1 9.5 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24 0.3 24.3 1.5 1.1 0.2 0.0
Delay (s) 237 126 457 150 12.2 9.7 9.0
Level of Service C B D B B A A
Approach Delay (s) 13.2 18.0 12.2 9.6
Approach LOS B B B A
ntersectionSummary i h i WA e B A

HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 44.6 Sum of lost time (s) 14.5

Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 4



HCM Unsignalized Intersection Capacity Analysis
6: Dishman-Mica Rd & Thorpe Rd

v St A2 M
Vo WBL WBR NBT NBRL SBL BT

2020 AM W-O Proj.
6/11/2015

Lane Configurations b B 4
Volume (veh/h) 7 94 180 15 62 80
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 08 086 086 08 086 0.6
Hourly flow rate (vph) 8 109 209 17 72 93
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 455 218 227
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 455 218 227
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 35 3.3 2.2
pO queue free % 98 87 85

Volume Left 8 0 72

Volume Right 109 17 0

cSH 792 1700 1342

Volume to Capacity 015 013  0.05

Queue Length 95th (ft) 13 0 4

Control Delay (s) 10.3 0.0 3.7

Lane LOS B A

Approach Delay (s) 10.3 0.0 3.7

Approach LOS B

NterSeCliot SUNARYA iy~ S Vs Xuios K B8 1ot il Al Vi = oy e Sy VAR ot 90 Ve it M o7
Average Delay 3.6

Intersection Capacity Utilization 34.2% ICU Level of Service A
Analysis Period (min) 15

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 5



HCM Unsignalized Intersection Capacity Analysis

7: Pines Rd & 16th Ave

2020 AM W-O Proj.
6/11/2015

A

Movement

Lane Configurations
Volume (veh/h) 0
Sign Control

Grade

Peak Hour Factor 0.88
Hourly flow rate (vph) 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked 0.89
vC, conflicting volume 235
vC1, stage 1 confvol

vC2, stage 2 conf vol

- N ¢ T KN

228
Free
0%
0.88
259

None

4

0.88
47

50

0.88
57

306

207
Free
0%
0.88
235

None

129

088 0.88
0 28

0.89
746

651
7.1

211

EBT EBR WBL WBT WBR

0.89
631

521
6.5

4.0
100
390

282

282
6.2

3.3
69
757

0

0.88

0.89
863

782
741

3.5
100
185

0.89
655

547
6.5

4.0
58
376

31

0.88
35

0.89
235

75
6.2

3.3
96
876

vCu, unblocked vol 75
tC, single (s) 41
tC, 2 stage (s)

tF (s) 2.2
pO0 queue free % 100
cM capacity (veh/h) 1353
Direction, Lane# _ EB1
Volume Total 306
Volume Left 0
Volume Right 47
cSH 1700
Volume to Capacity 0.18
Queue Length 95th (ft) 0
Control Delay (s) 0.0
Lane LOS

Approach Delay (s) 0.0

Approach LOS

57

1255
0.05

Intersection Capacity Utilization
Analysis Period (min)

64.7%

15

ICU Level of Service

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 6



HCM Signalized Intersection Capacity Analysis 2020 AM W-O Pro;j.
8: Hwy 27 & 16th Ave 6/11/2015

S T 2t N R S S

Lane Configurations 4 [l 4 [ LT S N

Volume (vph) 176 189 23 5 190 69 58 456 18 39 112 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00 095 1.00 095

Fri 1.00 085 100 085 100 0.99 1.00  1.00

Flt Protected 098 1.00 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1819 1583 1860 1583 1770 3519 1770 3535

Fit Permitted 098 1.00 100 100 095 1.00 095 1.00

Satd. Flow (perm) 1819 1583 1860 1583 1770 3519 1770 3535
Peak-hour factor, PHF 085 08 085 08 08 08 08 08 08 08 0.8 085
Adj. Flow (vph) 207 222 27 6 224 81 68 536 21 46 132 1
RTOR Reduction (vph) 0 0 19 0 0 81 0 2 0 0 0 0
Lane Group Flow (vph) 0 429 8 0 230 0 68 555 0 46 133 0
Turn Type Split NA  Perm  Split NA NA  Prot NA Prot NA
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 8

Actuated Green, G (s) 319 319 19.9 0.0 8.1 234 6.8 221

Effective Green, g (s) 31.9 319 19.9 0.0 8.1 234 6.8 221
Actuated g/C Ratio 031  0.31 020 000 0.08 023 007 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.5 3.0 1.9

Lane Grp Cap (vph) 568 495 362 0 140 807 118 765

v/s Ratio Prot c0.24 c0.12 €0.04 ¢0.16 0.03 0.04

v/s Ratio Perm 0.01

v/c Ratio 0.76  0.02 064 000 049 069 039 017

Uniform Delay, di 315 242 377 510 450 36.0 456 325
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.0 3.6 0.0 2.6 2.2 2.1 0.0

Delay (s) 372 242 413 510 476 382 477 326

Level of Service D C D D D D D C
Approach Delay (s) 36.4 439 39.2 36.5
Approach LOS D D D D

ntersection Summary.

HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 102.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 7



HCM Signalized Intersection Capacity Analysis
9: Pines Rd & 32nd Ave

2020 AM W-O Proj.
6/11/2015

Movement N EB E EBT

A

—

Y ¥

”

.

Y b

Lane Configurations % P % B

Volume (vph) 28 375 13 50 395 37 23 48 108 186 27 28
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 5.0 45 5.0 45 5.0 4.5 5.0

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00

Frt 1.00 099 1.00  0.99 1.00  0.90 1.00 092

Fit Protected 095  1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1853 1770 1839 1770 1670 1770 1721

Flt Permitted 033  1.00 032 1.00 071 1.00 032 1.00

Satd. Flow (perm) 613 1853 604 1839 1329 1670 590 1721
Peak-hour factor, PHF 083 083 083 083 08 083 083 083 083 083 083 083
Adj. Flow (vph) 34 452 16 60 476 45 28 58 130 224 33 34
RTOR Reduction (vph) 0 1 0 0 2 0 0 58 0 0 25 0
Lane Group Flow (vph) 34 467 0 60 519 0 28 130 0 224 42 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 1 6 5 2 7 4 3 8
Permitted Phases 6 2 4 8

Actuated Green, G (s) 50.6 467 556 492 187 147 345 26.0
Effective Green, g (s) 506  46.7 556  49.2 18.7 147 345 260
Actuated g/C Ratio 050 0.46 054 048 0.18 0.14 034 025
Clearance Time (s) 45 5.0 45 5.0 45 5.0 4.5 5.0

Vehicle Extension (s) 3.0 5.0 3.0 5.0 3.0 5.0 3.0 5.0

Lane Grp Cap (vph) 347 847 402 886 260 240 376 438

v/s Ratio Prot 0.00 025 c0.01  c0.28 0.00 0.08 c0.09  0.02

v/s Ratio Perm 0.04 0.07 0.02 c0.11

v/c Ratio 010 0.55 0.15 059 011 054 060 0.10

Uniform Delay, d1 142 2041 125 191 346 406 262 291
Progression Factor 1.00 1.00 1.00 1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 0.1 2.6 0.2 2.8 0.2 43 2.5 0.2

Delay (s) 144 227 126 219 348 449 287 293

Level of Service B c B C C D c C
Approach Delay (s) 22.1 21.0 43.6 28.9
Approach LOS C C D C

Pl oy

:__4‘.0.[.} OUMM

nters

ary__

HCM 2000 Control Delay 258 HCM 2000 Level of Service c
HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 102.1 Sum of lost time (s) 19.0
Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
Description: Plan 2
¢ Critical Lane Group

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 8



HCM Unsignalized Intersection Capacity Analysis 2020 AM W-0O Pra;j.

14: Madison Rd & Thorpe Rd 6/11/2015
Lane Configurations & & &4 &

Volume (veh/h) 81 0 1 0 0 0 51 62 0 0 25 66
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 082 092 08 092 092 092 08 08 092 092 08 082
Hourly flow rate (vph) a9 0 13 0 0 0 62 76 0 0 30 80
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 271 27 7 284 3N 76 111 76
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 271 27N 7 284 311 76 11 76
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 33 22 22
p0 queue free % 85 100 99 100 100 100 96 100

cM capacity (veh/h) 660 609 992 638 578 986 1479 1523

Direction, Lane #_ EBY WB1

Volume Total 112 0
Volume Left 99 0
Volume Right 13 0
cSH 687 1700
Volume to Capacity 0.16  0.00
Queue Length 95th (ft) 15 0
Control Delay {s) 1.3 0.0
Lane LOS B A
Approach Delay (s) 11.3 0.0

Approach LOS B A
Intersection Summar

Average Delay _ T 49

Intersection Capacity Utilization 24.6% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan; Synchro 9

Whipple Consulting Engineers Page 9



HCM Signalized Intersection Capacity Analysis
15: Hwy 27 & 32nd Ave

2020 AM W-O Proj.

6/11/2015

Movement . EBlIL

T

VT

_WBT_ WBRI NBLNBT_NBRI SBL  SBT SBA

Lane Configurations % B N M LI

Volume (vph) 125 229 72 57 217 65 131 305 117 21 92 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 4.5 45 45 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00  1.00 1.00 0.95 1.00 095

Frt 1.00 096 1.00 097 1.00 0.96 1.00 093

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3412 1770 1798 1770 3393 1770 3306

Flt Permitted 095 1.00 095 1.00 095 1.00 095  1.00

Satd. Flow (perm) 1770 3412 1770 1798 1770 3393 1770 3306
Peak-hour factor, PHF 087 087 08 08 087 087 087 087 087 087 087 087
Adj. Flow (vph) 144 263 83 66 249 75 151 351 134 24 106 83
RTOR Reduction (vph) 0 17 0 0 7 0 0 25 0 0 69 0
Lane Group Flow (vph) 144 329 0 66 317 0 151 460 0 24 120 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases

Actuated Green, G (s) 13.1 275 75 219 134 241 26 133

Effective Green, g (s) 13.1 275 75 219 134 241 26 133
Actuated g/C Ratio 0.16 034 009 027 016  0.29 003 0.16
Clearance Time (s) 45 45 45 45 55 55 55 55

Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 2.5 3.0 2.7

Lane Grp Cap (vph) 283 1148 162 481 290 1000 56 538

v/s Ratio Prot c0.08 0.10 0.04 ¢0.18 c0.09 ¢0.14 001  0.04

v/s Ratio Perm

v/c Ratio 051 029 041  0.66 052 046 043 022

Uniform Delay, di 314 199 350 266 312 235 388 297
Progression Factor 1.00 1.00 1.00 1.00 1.00  1.00 1.00  1.00
incremental Delay, d2 1.4 0.1 1.7 3.3 1.7 0.2 5.2 0.2

Delay (s) 328 200 36.7 299 329 237 440 299

Level of Service C c D C C C D C
Approach Delay (s) 23.8 31.0 259 31.5
Approach LOS C C C C

ntersection Summary.

HCM 2000 Control Delay 27.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 81.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan; Synchro 9
Page 10



HCM Unsignalized Intersection Capacity Analysis
16: 32nd Ave & Evergreen Rd

2020 AM W-O Proj.
6/18/2015

Lane Configurations
Volume (veh/h)

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
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
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

AN ¢ T AN
WBR

2

0.90
2

0.90
0

232

&
205

Free
0%
0.90
228

None

21

0.90
23

NBL
L
0 0
Stop
0%
090 0.90
0 0
1056 953
1056 953
7.1 6.5
3.5 4.0
100 100
150 213

]

0 5
090 0.0
0 6
231 941
231 941
6.2 741
3.3 3.5
100 97
808 210

943

943
6.5

4.0
100
216

NBT_NBR SBL  SBT  SBR

103

0.90
114

239

239
6.2

3.3
86
799

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

ntersection Summary.

% 3
212 207
Free
0%
0.90 0.90
236 230
None
251
251
4.1
2.2
82
1314
e BS N B2
236 232
236 0
0 2
1314 1700
0.18 0.14
16 0
83 0.0
A
42

251

0

23
1335
0.00
0
0.0

0.0

0

0

0
1700
0.00
0
0.0
A
0.0

0
210
0.03
2
22.6
C

114
799
0.14
12
10.3
B

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

3.9

40.2%

15

ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Unsignalized Intersection Capacity Analysis 2020 AM W-O Proj.
17: Sullivan Rd & 32nd Ave 6/11/2015

Ay 8t/

Movement _ EBR NBL NBT _SBT SBR

Lane Configurations L 4 4 i
Volume (veh/h) 203 4 14 75 22 155
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 079 079 079 079 079 079
Hourly flow rate (vph) 257 5 18 95 28 196
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 158 28 224
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 158 28 224
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 3.3 22
p0 queue free % 69 100 99

¢cM capacity (veh/h) 822 1047 1345

Direction, Lane #

Volume Total

Volume Left 257 18 0 0

Volume Right 5 0 0 196

cSH 825 1345 1700 1700

Volume to Capacity 032 001 002 012

Queue Length 95th (ft) 34 1 0 0

Control Delay (s) 11.4 1.3 0.0 0.0

Lane LOS B A

Approach Delay (s) 114 1.3 0.0

Approach LOS B

ntersection Summary .y

Average Delay 5.2

Intersection Capacity Utilization 29.5% ICU Level of Service A
Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 12



HCM Signalized Intersection Capacity Analysis
1: University Rd & 32nd Ave

2020 PM W-O Prao;j.
6/12/2015

R N B S R T 4
_ NBL NBT NBR SBL SBT  SBH

A N ¥

Lane Configurations P S % b Y b
Volume (vph) 2 353 16 61 172 58 12 54 57 83 84 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 0.95 0.95 1.00 095 100 095
Frt 0.99 0.97 100 092 1.00 0.99
Fit Protected 1.00 0.99 095 1.00 095 1.00
Satd. Flow (prot) 3515 3397 1770 3265 1770 3511
Fit Permitted 0.95 0.81 095 1.00 095 1.00
Satd. Flow (perm) 3352 2784 1770 3265 1770 3511
Peak-hour factor, PHF 094 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 2 376 17 65 183 62 13 57 61 88 89 5
RTOR Reduction (vph) 0 3 0 0 22 0 0 47 0 0 3 0
Lane Group Flow (vph) 0 392 0 0 288 0 13 71 0 88 91 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 4 5 2 i 6
Permitted Phases 4 4
Actuated Green, G (s) 16.6 16.6 1.1 105 51 145
Effective Green, g (s) 16.6 16.6 1.1 10.5 5.1 14.5
Actuated g/C Ratio 0.36 0.36 0.02 0.23 011 031
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Grp Cap (vph) 1204 1000 42 742 195 1101
v/s Ratio Prot 0.01 0.02 c0.05 ¢0.03
v/s Ratio Perm c0.12 0.10
v/c Ratio 0.33 0.29 031  0.10 045  0.08
Uniform Delay, d1 10.7 10.6 222 1441 192 112
Progression Factor 1.00 1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 0.3 0.3 5.7 0.1 23 0.1
Delay (s) 1.1 10.9 278 142 215 112
Level of Service B B C B C B
Approach Delay (s) 1.1 10.9 15.6 16.2

B B B B

Approach LOS

HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 46.2 Sum of lost time (s) 14.0
Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 1



HCM Signalized Intersection Capacity Analysis 2020 PM W-0 Proj.
2: Schafer Rd/University Rd & Dishman-Mica Rd 6/12/2015

ey v ANt N4

Movement o N EBIREEBTRNIEBR

Lane Configurations % A f Y % 1; % 4 i
Volume (vph) 11 312 149 22 110 19 83 68 7 33 104 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4,0 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0 6.0
Lane Util. Factor 100 100 100 100 095 1.00  1.00 1.00 100 1.00
Frt 100 100 085 1.00 098 1.00 099 100 1.00 085
Flt Protected 095 1.00 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3461 1770 1837 1770 1863 1583
Flt Permitted 095 1.00 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3461 1770 1837 1770 1863 1583
Peak-hour factor, PHF 086 086 086 086 08 086 08 08 086 08 086 086
Adj. Flow (vph) 13 363 173 26 128 22 97 79 8 38 121 7
RTOR Reduction (vph) 0 0 104 0 9 0 0 3 0 0 0 6
Lane Group Flow (vph) 13 363 69 26 141 0 97 84 0 38 121 1
Turn Type Prot NA  Perm Prot NA Prot NA Prot NA custom
Protected Phases 1 6 5 2 7 4 3

Permitted Phases 6 8 8
Actuated Green, G (s) 12 261 264 26 275 82 125 45 8.8 8.8
Effective Green, g (s) 12 26.1 26.1 26 275 82 125 4.5 8.8 8.8
Actuated g/C Ratio 002 040 040 004 042 012 0.9 007 013 0.13
Clearance Time (s) 40 6.0 6.0 4,0 6.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0
Lane Grp Cap (vph) 32 740 628 70 1448 220 349 121 249 212
v/s Ratio Prot 0.01 ¢0.19 c0.01  0.04 c0.05 ¢0.05 0.02

v/s Ratio Perm 0.04 c0.06  0.00
v/c Ratio 041 049 011 037 0.0 044 024 031 049 0.00
Uniform Delay, d1 319 148 125 308 116 266 22.6 291 264 247
Progression Factor 100 100 1.00 1.00 1.00 1.00  1.00 100 1.00 1.00
Incremental Delay, d2 1.1 0.7 0.1 4.5 0.0 1.9 0.5 2.0 2.0 0.0
Delay (s) 430 155 126 352 116 285 2341 312 284 247
Level of Service D B B D B C C C c c
Approach Delay (s) 15.2 15.1 26.0 28.9
Approach LOS B B C c
ntersection Summary. ek 13 54 : '

HCM 2000 Control Delay 19.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 65.7 Sum of lost time (s) 20.0

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 2



HCM Signalized Intersection Capacity Analysis

2020 PM W-O Proj.

3: Bowdish Rd & 32nd Ave 6/12/2015
ey v AN b AN Y

Lane Configurations b1 P b S & &

Volume (vph) 29 319 50 88 238 39 32 89 67 37 104 28

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

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00  0.98 0.95 0.98

Flt Protected 095  1.00 095 1.00 0.99 0.99

Satd. Flow (prot) 1770 1825 1770 1824 1758 1802

Flt Permitted 058  1.00 040 1.00 0.92 0.87

Satd. Flow (perm) 1083 1825 739 1824 1627 1576

Peak-hour factor, PHF 095 095 09 095 09 095 095 095 095 095 095 095

Adj. Flow (vph) 31 336 53 93 251 41 34 94 71 39 109 29

RTOR Reduction (vph) 0 6 0 0 5 0 0 29 0 0 10 0

Lane Group Flow (vph) 31 383 0 93 287 0 0 170 0 0 167 0

Turn Type pm+pt NA pm-+pt NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 244 223 316 259 9.2 9.2

Effective Green, g (s) 244 223 316 259 9.2 9.2

Actuated g/C Ratio 048 044 062 051 0.18 0.18

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0

Lane Grp Cap (vph) 544 794 570 922 292 283

v/s Ratio Prot 0.00 c0.21 c0.02 0.16

v/s Ratio Perm 0.02 0.08 0.10 c0.11

v/c Ratio 0.06 0.48 0.16  0.31 0.58 0.59

Uniform Delay, d1 7.1 10.3 4.4 7.4 19.2 19.3

Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.1 0.3 3.5 3.8

Delay (s) 72 110 4.6 7.7 22.7 23.1

Level of Service A B A A C C

Approach Delay (s) 10.7 6.9 22.7 23.1

Approach LOS B A C C

1 ot Ty
Intersection Summa

HCM 2000 Control Dela

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

0.46
51.2

49.9%

15

13.4

Sum of lost time (s)
ICU Level of Service

HC Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 3



HCM Signalized Intersection Capacity Analysis
4: Bowdish Rd & Dishman-Mica Rd

2020 PM W-O Proj.
6/12/2015

Lane Conflguratlons

Volume (vph) 10 235 107 21 105 22 39 84 18 14 104 6
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 55 4.0 55 5.0 5.0 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00  1.00
Frt 1.00 095 1.00 097 0.98 1.00 085
FlIt Protected 095 1.00 095 1.00 0.99 099 1.00
Satd. Flow (prot) 1770 1775 1770 1814 1805 1852 1583
Flt Permitted 095 1.00 095 1.00 0.88 095 1.00
Satd. Flow (perm) 1770 1775 1770 1814 1607 1772 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 11 255 116 23 114 24 42 91 20 15 113 7
RTOR Reduction (vph) 0 18 0 0 10 0 0 6 0 0 0 5
Lane Group Flow (vph) 11 353 0 23 128 0 0 147 0 0 128 2
Turn Type Prot NA Prot NA Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 10 174 1.1 17.5 10.8 108 10.8
Effective Green, g (s) 10 174 1.1 17.5 10.8 108  10.8
Actuated g/C Ratio 0.02 0.40 0.03 040 0.25 025 025
Clearance Time (s) 4.0 55 4.0 5.5 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 40 705 44 724 396 436 390
v/s Ratio Prot 0.01 c0.20 c0.01 0.07

v/s Ratio Perm c0.09 0.07 0.00
v/c Ratio 028 0.50 0.52 0.18 0.37 029 0.00
Uniform Delay, di 21.0 9.9 211 8.5 13.7 134 124
Progression Factor 100 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.8 13.8 0.2 0.8 05 0.0
Delay (s) 261 107 34.9 8.7 14.5 139 125
Level of Service C B C A B B B
Approach Delay (s) 11.1 12.4 145 13.8
Approach LOS B B B B

Intersection Summary.

HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

124

HCM 2000 Level of Service
0.45
43.8 Sum of lost time (s)
42.0% ICU Level of Service
15

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
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HCM Unsignalized Intersection Capacity Analysis 2020 PM W-O Pro;.
6: Dishman-Mica Rd & Thorpe Rd 6/12/2015

20 B

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L' " 4
Volume (veh/h) 10 44 96 9 80 202
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 086 086 08 08 08 0.86
Hourly flow rate (vph) 12 51 112 10 93 235
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 538 117 122
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 538 117 122
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 98 95 94

cM capacity {veh/h) 472 935 1465

|, LanNg #

63 122 328
Volume Left 12 0 93
Volume Right 51 10 0
cSH 792 1700 1465
Volume to Capacity 008 0.07 0.06
Queue Length 95th (ft) 6 0 5
Control Delay (s) 9.9 0.0 2.6
Lane LOS A A
Approach Delay (s) 9.9 0.0 2.6
Approach LOS A

29

Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan; Synchro 9

Whipple Consulting Engineers Page 5



HCM Unsignalized Intersection Capacity Analysis

7: Pines Rd & 16th Ave

2020 PM W-O Proj.
6/12/2015

Volume (veh/h) 0
Sign Control

Grade

Peak Hour Factor 0.94
Hourly flow rate (vph) 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked 0.91
vC, conflicting volume 182
vC1, stage 1 conf vol

vC2, stage 2 conf vol

0.94
298

None

AR Al
WOl N

0.94
32

44

0.94
47

330

171
Free
0%
0.94
182

None

129

0.91
810

744
7.1

3.5
85
125

0.91
589

501
6.5

4.0
100
414

314

314
6.2

3.3
84
726

0.91
706

630
7.1

3.5
100
293

0.91
605

519
6.5

4.0
34
405

0.94
87

0.91
182

55
6.2

3.3
91
923

vCu, unblocked vol 55
tC, single (s) 4.1
tC, 2 stage (s)

tF (s) 22
p0 queue free % 100
cM capacity (veh/h) 1414
Volume Total 330
Volume Left 0
Volume Right 32
cSH 1700
Volume to Capacity 0.19
Queue Length 95th (ft) 0
Control Delay (s) 0.0
Lane LOS

Approach Delay (s) 0.0
Approach LOS

rge Delay
Intersection Capacity Utilization
Analysis Period (min)

229
47

0
1230
0.04
3
1.9
A
1.9

62.2%

15

ICU Level of Service

Painted Hills PRD
Whipple Consulting Engineers

Timing Pian: Synchro 9
Page 6



HCM Signalized Intersection Capacity Analysis
8: Hwy 27 & 16th Ave

N Y

2020 PM W-O Proj.
6/12/2015

R B 4

S F N BT B b |

EBR WBL WBT WBR NBL NBT

_NBR SBL SBT  SBA

Lane Configurations 4 F 4 if L I S %

Volume (vph) 124 258 68 9 172 4 26 237 7 83 354 1
Ideal Flow (vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00  1.00 1.00 100 1.00 095 1.00 095

Frt 1.00 085 100 085 1.00 1.00 1.00  1.00

Fit Protected 098 1.00 100 100 095 1.00 095 1.00

Satd. Flow (prot) 1833 1583 1858 1583 1770 3524 1770 3538

Flt Permitted 098  1.00 100 100 095 1.00 095  1.00

Satd. Flow (perm) 1833 1583 1858 1583 1770 3524 1770 3538
Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097
Adj. Flow (vph) 128 266 70 9 177 4 27 244 7 86 365 1
RTOR Reduction (vph) 0 0 48 0 0 4 0 2 0 0 0 0
Lane Group Flow (vph) 0 394 22 0 186 0 27 249 0 86 366 0
Turn Type Split NA  Perm  Split NA NA Prot NA Prot NA
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 8

Actuated Green, G (s) 259 259 15.7 0.0 42 138 85 18.1

Effective Green, g (s) 259 259 15.7 0.0 42 138 85 1841
Actuated g/C Ratio 031 031 019 000 005 0.16 010 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.5 3.0 1.9

Lane Grp Cap (vph) 565 488 347 0 88 579 179 763

v/s Ratio Prot c0.21 c0.10 0.02 0.7 c0.05 ¢0.10

v/s Ratio Perm 0.01

v/c Ratio 0.70  0.04 054 000 031 043 048 0.48

Uniform Delay, d1 255 203 308 420 384 315 356 28.8
Progression Factor 1.00 1.00 100 100 1.00 1.00 1.00  1.00
Incremental Delay, d2 3.7 0.0 1.6 0.0 2.0 04 2.0 0.2

Delay (s) 293 204 324 420 404 319 376  29.0

Level of Service C C C D D C D C
Approach Delay (s) 279 326 32.7 30.6
Approach LOS C c c C

Intersection ¢ ary
HCM 2000 Control DeIay

HCM 2000 Level of Servuce

30.4 C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 83.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 7



HCM Signalized Intersection Capacity Analysis

2020 PM W-0O Pro;.

9: Pines Rd & 32nd Ave 6/12/2015
I N N Y
EBR  WBL

Lane Configurations

b " b " b
Volume (vph) 43 345 22 73 313 17 41 35 66 36 68 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 5.0 45 5.0 45 5.0 45 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00 0.99 1.00  0.99 1.00  0.90 1.00 0.94
Flt Protected 095 1.00 095 1.00 095  1.00 095 1.00
Satd. Flow (prot) 1770 1846 1770 1848 1770 1681 1770 1749
Flt Permitted 050  1.00 040 1.00 066 1.00 068  1.00
Satd. Flow (perm) 937 1846 742 1848 1222 1681 1276 1749
Peak-hour factor, PHF 090 09 09 090 0580 09 090 09 080 080 09 090
Adj. Flow (vph) 48 383 24 81 348 19 46 39 73 40 76 52
RTOR Reduction (vph) 0 2 0 0 1 0 0 62 0 0 24 0
Lane Group Flow (vph) 48 405 0 81 366 0 46 50 0 40 104 0
Turn Type pm+pt NA pm-+pt NA pm-+pt NA pm+pt NA
Protected Phases 1 6 5 2 7 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 382 344 424 365 15.1 10.8 145 105
Effective Green, g (s) 382 344 424 365 15.1 10.8 145 105
Actuated g/C Ratio 052 046 057 049 020 0.15 020 0.14
Clearance Time (s) 45 5.0 45 5.0 45 5.0 45 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 3.0 4.0 3.0 4.0
Lane Grp Cap (vph) 525 856 506 910 280 245 276 247
v/s Ratio Prot 0.00 c0.22 c0.01 020 c0.01  0.03 0.01  ¢0.06
v/s Ratio Perm 0.04 0.08 0.02 0.02
v/c Ratio 0.09 047 0.16  0.40 0.16  0.20 0.14 042
Uniform Delay, d1 90 136 7.7 119 241 279 245  29.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.9 0.1 1.3 0.3 0.6 0.2 1.6
Delay (s) 9.1 15.5 78 132 244 284 248 306
Level of Service A B A B C C C C
Approach Delay (s) 14.8 12.2 27.2 29.2
Approach LOS B B C c

ntersection Summary.

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
Description: Plan 1
¢ Critical Lane Group

HCM 2000 Control Delay

17.4
0.41
741

44.7%

15

HCM 0 evel of Service

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 8



HCM Unsignalized Intersection Capacity Analysis 2020 PM W-O Praoj.

14: Madison Rd & Thorpe Rd 6/12/2015
AN v TN N Y

Movement EBL EBT EBR WBL WBT WBR.  NBL BT

Lane Configurations & $ &

Volume (veh/h) 38 0 50 0 0 0 0 0 74 34

Sign Control Stop Stop Free

Grade 0% 0% 0% 0%

Peak Hour Factor 08 092 086 092 092 092 08 08 092 092 08 086

Hourly flow rate (vph) 44 0 58 0 0 0 29 38 0 0 86 40

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 202 202 106 260 222 38 126 38
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 202 202 106 260 222 38 126 38
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 35 4.0 33 22 22
p0 queue free % 94 100 94 100 100 100 98 100
{vehth) 744 680 948 640 663 1033 1461 1572
L R EWEYE NS SBH I
102 0 67 126
Volume Left 44 0 29 0
Volume Right 58 0 0 40
cSH 848 1700 1461 1572
Volume to Capacity 012 000 002 0.00
Queue Length 95th (ft) 10 0 2 0
Control Delay (s) 9.8 0.0 3.3 0.0
Lane LOS A A A
Approach Delay (s) 9.8 0.0 33 0.0

Approach LOS A A

ntersection .

Average Delay ' | 4 B

Intersection Capacity Utilization 21.6% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan; Synchro 9

Whipple Consulting Engineers Page 1



HCM Signalized Intersection Capacity Analysis
15: Hwy 27 & 32nd Ave

2020 PM W-O Pro;j.
6/12/2015

A N ¢ v ANy

EBL  EBT EBR. WBL WBT WBR

T

V. T Y

NBL NBT NBR SBL SBT _ SBRH

Lane Configurations Y % B ¥ b % b

Volume (vph) 44 308 191 183 297 30 133 166 124 56 238 56
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 4.5 45 5.5 5.5 5.5 55

Lane Util. Factor 1.00 095 1.00  1.00 1.00 095 1.00 095

Frt 1.00 094 1.00 099 1.00 094 1.00 097

Fit Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3336 1770 1837 1770 3312 1770 3437

Flt Permitted 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1770 3336 1770 1837 1770 3312 1770 3437
Peak-hour factor, PHF 094 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 47 328 203 195 316 32 141 177 132 60 253 60
RTOR Reduction (vph) 0 63 0 0 2 0 0 89 0 0 15 0
Lane Group Flow (vph) 47 468 0 195 346 0 141 220 0 60 298 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases

Actuated Green, G (s) 50 209 157 316 131 208 72 149

Effective Green, g (s) 50 209 157 316 13.1 20.8 72 149
Actuated g/C Ratio 0.06 0.25 019 037 015 025 009 0.18
Clearance Time (s) 45 45 45 4,5 55 5.5 55 55

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.5 3.0 2.7

Lane Grp Cap (vph) 104 824 328 686 274 814 150 605

v/s Ratio Prot 0.03 c0.14 c0.11 019 c0.08  0.07 0.03 ¢0.09

v/s Ratio Perm

vi/c Ratio 045 0.57 059 0.50 051 027 040 0.49

Uniform Delay, d1 385 279 315 205 328 258 367 314
Progression Factor 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 3.1 0.9 2.9 0.6 1.6 0.1 1.7 0.5

Delay (s) 416 288 344 210 345 259 384 320

Level of Service D C C C c C D C
Approach Delay (s) 29.8 25.8 28.6 33.0
Approach LOS C c c c

Lol

HCM 2000 Contro! Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

29.0

0.55
84.6

57.2%

15

Sum of lost time (s)
ICU Leve! of Service

HM 20 of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 10



HCM Unsignalized Intersection Capacity Analysis
16: 32nd Ave & Evergreen Rd

2020 PM W-O Proj.
6/18/2015

Lane Configurations %
Volume (veh/h) 164
Sign Control
Grade

Peak Hour Factor
Hourly flow rate (vph) 191
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

vG, conflicting volume 393
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 393
tC, single (s) 4.1
tC, 2 stage (s)

tF (s) 22
p0 queue free % 84
cM capacity (veh/h) 1166

Direction, Lape #

Volume Total

Volume Left 191
Volume Right 0
cSH 1166
Volume to Capacity 0.16
Queue Length 95th (ft) 15
Control Delay (s) 8.7
Lane LOS A
Approach Delay (s) 3.0

Approach LOS

Intersection Summary.
Average Delay
Intersection Capacity Utilization
Analysis Period (min)

None

1052

0

6
1700
0.21
0
0.0

TR

0

5
1194
0.00
0
0.0

0.0

4.7
58.2%
15

¢ TN s

0

0.86
0

0.95
364

165
0.01
1
27.0
D
27.0
D

&
334

Free
0%
0.86
388

None

13

0
154
0.08
7
30.6
D
15.0
B

4

0.86
5

259
649
0.40
48
14.2
B

ICU Level of Service

0.95
1393

1387
7.1

bt~ >4 ¢

0.95
1135

1114
6.5

4.0
99
165

0

0.86

0.95
361

295
6.2

3.3
100
703

i |
11

0.86
13

0.95
1131

1109
7.1

3.5
92
154

b
1

Stop
0%
0.86

0.95
1136

1115
6.5

4.0
99
164

223

0.86
259

391

391
6.2

3.3
61
658

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Unsignalized Intersection Capacity Analysis 2020 PM W-O Pro;.

17: Sullivan Rd & 32nd Ave

6/12/2015

AN 8 t |l 4

Lane Configurations
Volume (veh/h)

Sign Control

Grade

Peak Hour Factor
Hourly fiow rate (vph)
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
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

erage Dlay

Intersection Capacity Utilization

Analysis Period (min)

240

240
6.4

3.5
62
738

R

280

279
11
743
0.39
46
12.9
B
12.9

NB1

qd 4 i

10 15 75 123 276
Free  Free
0% 0%

095 095 095 095 095
11 16 79 129 291

None  None

129 420
129 420
6.2 4.1
3.3 2.2

99 99
920 1139

95 129 291
16 0 0

0 0 291
1139 1700 1700
0.01 008 0.7

1 0 0
1.5 0.0 0.0
A
1.5 0.0

48
36.5% ICU Level of Service A
15

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 12
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HCM Signalized Intersection Capacity Analysis
1: University Rd & 32nd Ave

2020 AM W- Proj.

6/12/2015

Moveme

T

S T

Lane Configurations 4P Y ¥

Volume (vph) 2 122 5 26 419 120 20 80 59 72 31 4
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0

Lane Util. Factor 0.95 0.95 100 0.95 1.00 095

Frt 0.99 0.97 1.00 094 1.00 098

Fit Protected 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 3516 3419 1770 3314 1770 3474

Flt Permitted 0.95 0.94 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3336 3211 1770 3314 1770 3474
Peak-hour factor, PHF 085 085 085 08 08 08 08 08 08 08 08 085
Adj. Flow {vph) 2 144 6 31 493 141 24 94 69 85 36 5
RTOR Reduction (vph) 0 3 0 0 23 0 0 54 0 0 3 0
Lane Group Flow (vph) 0 149 0 0 642 0 24 109 0 85 38 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 4 5 2 1 6
Permitted Phases 4 4

Actuated Green, G (s) 21.7 21.7 14 120 72 178
Effective Green, g (s) 21.7 21.7 14 120 72 178
Actuated g/C Ratio 0.40 0.40 003 0.22 013 032
Clearance Time (s) 5.0 5.0 4.0 5.0 40 5.0

Vehicle Extension (s) 5.0 5.0 4,0 5.0 4.0 5.0

Lane Grp Cap (vph) 1318 1269 45 724 232 1126

v/s Ratio Prot 0.01  ¢c0.03 €0.05  0.01

v/s Ratio Perm 0.04 c0.20

v/c Ratio 0.11 0.51 053 0.15 037 0.03

Uniform Delay, d1 10.5 12.5 26.4 17.3 21.8 12.7
Progression Factor 1.00 1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 0.1 0.7 14.6 0.2 1.3 0.0

Delay (s) 10.6 13.2 410 175 23.1 12.7

Level of Service B B D B C B
Approach Delay (s) 10.6 13.2 20.6 19.7
Approach LOS B B C B

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

ntersection Summary
HCM 2000 Control Delay

14.8
0.38
54.9

43.7%

15

H 2000 LeI of Servi

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Signalized Intersection Capacity Analysis 2020 AM W- Pro;j.
2: Schafer Rd/University Rd & Dishman-Mica Rd 6/12/2015

Volume (vph) 6 109 34 11 467 36 207 90 31 17 36 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0 6.0
Lane Util. Factor 1.00 1.00 100 100 095 1.00  1.00 100  1.00 1.00
Frt 1.00 100 085 100 099 100 0.96 100 100 085
Flt Protected 095 1.00 100 095 100 095  1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3501 1770 1792 1770 1863 1583
Flt Permitted 095 100 100 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3501 1770 1792 1770 1863 1583
Peak-hour factor, PHF 085 0B85 08 08 08 08 08 08 08 08 085 085
Adj. Flow (vph) 7 128 40 13 549 42 244 106 36 20 42 24
RTOR Reduction (vph) 0 0 28 0 4 0 0 9 0 0 0 22
Lane Group Flow (vph) 7 128 12 13 587 0 244 133 0 20 42 2
Turn Type Prot NA  Perm Prot NA Prot NA Prot NA custom
Protected Phases 1 6 5 2 7 4 3

Permitted Phases 6 8 8
Actuated Green, G (s) 10 182 182 11 183 163 195 1.2 44 4.4
Effective Green, g (s) 1.0 182 182 1.1 18.3 163 195 1.2 44 4.4
Actuated g/C Ratio 002 030 030 002 031 027 032 002 007 007
Clearance Time (s) 4.0 6.0 6.0 40 6.0 4.0 6.0 40 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 29 565 480 32 1067 480 582 35 136 116
v/s Ratio Prot 000 0.07 €0.01  c0.17 c0.14  ¢0.07 0.01

v/s Ratio Perm 0.01 0.02 0.0
v/c Ratio 024 023 003 041 055 051 023 057 031 002
Uniform Delay, d1 291 156 147 291 174 185 148 291 264 258
Progression Factor 100 100 100 100 1.00 1.00 1.00 100 100 1.00
Incremental Delay, d2 5.8 0.3 0.0 111 0.7 1.2 0.3 24.2 1.8 0.1
Delay (s) 350 159 147 402 1841 19.6  15.0 534 281 259
Level of Service C B B D B B B D C C
Approach Delay (s) 16.4 18.6 17.9 334

Approach LOS B B B C

HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 2



HCM Signalized Intersection Capacity Analysis

3: Bowdish Rd & 32nd Ave

2020 AM W- Pro;.

6/12/2015

A

Lane Configurations %

Volume (vph) 74 219 10 52 355 31 94 129 101 49 30 13
|deal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4,0 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00 1.00

Frt 1.00  0.99 1.00  0.99 0.96 0.98

Flt Protected 095 1.00 095 1.00 0.99 0.97

Satd. Flow (prot) 1770 1851 1770 1840 1759 1779

Flt Permitted 030 1.00 0.60 1.00 0.87 0.72

Satd. Flow (perm) 565 1851 1115 1840 1551 1317
Peak-hour factor, PHF 0gs 088 088 088 08 088 08 088 088 088 08 088
Adj. Flow (vph) 84 249 11 59 403 35 107 147 115 56 34 15
RTOR Reduction (vph) 0 2 0 0 4 0 0 20 0 0 7 0
Lane Group Flow (vph) 84 258 0 59 434 0 0 349 0 0 98 0
Turn Type pm+pt NA pm-+pt NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 4 8

Actuated Green, G (s) 281 227 247 210 19.3 19.3
Effective Green, g (s) 281 227 247 210 19.3 19.3
Actuated g/C Ratio 047 0.38 041  0.35 0.32 0.32
Clearance Time (s) 4,0 5.0 4,0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0

Lane Grp Cap (vph) 374 703 501 647 501 425

v/s Ratio Prot c0.02 0.14 0.01 c0.24

v/s Ratio Perm 0.09 0.04 c0.23 0.07

v/c Ratio 022 037 012 0.67 0.70 0.23

Uniform Delay, d1 95 133 106 164 17.6 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.1 3.0 4.5 0.4

Delay (s) 99 138 107 194 22.2 15.1

Level of Service A B B B C B
Approach Delay (s) 12.8 18.4 222 15.1
Approach LOS B B C B

ntersection Sum

A :

HCM 2000 Control ay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

7.7

HCM 2000 Level of Service
0.63
59.7 Sum of lost time (s)
55.7% ICU Level of Service
15

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 3



HCM Signalized Intersection Capacity Analysis 2020 AM W- Proj.
4: Bowdish Rd & Dishman-Mica Rd 6/12/2015

Lane Configurations

Volume (vph) 6 116 26 57 353 45 97 124 53 32 55 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 55 4.0 55 5.0 5.0 5.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Frt 1.00 097 1.00 098 0.97 1.00 0.85
Flt Protected 095 1.00 095 1.00 0.98 098  1.00
Satd. Flow (prot) 1770 1811 1770 1831 1783 1829 1583
Flt Permitted 095 1.00 095 1.00 0.85 084  1.00
Satd. Flow (perm) 1770 1811 1770 1831 1533 1565 1583
Peak-hour factor, PHF 087 08 08 087 08 087 087 08 087 087 087 0.87
Adj. Flow (vph) 7 133 30 66 406 52 111 143 61 37 63 9
RTOR Reduction (vph) 0 1 0 0 6 0 0 9 0 0 0 6
Lane Group Flow (vph) 7 152 0 66 452 0 0 306 0 0 100 3
Turn Type Prot NA Prot NA Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 11 151 50 19.0 16.5 165 165
Effective Green, g (s) 1.1 15.1 50 19.0 16.5 165 165
Actuated g/C Ratio 0.02 0.30 0.10  0.37 0.32 032 032
Clearance Time (s) 4.0 55 40 55 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4,0
Lane Grp Cap (vph) 38 535 173 680 495 505 511
v/s Ratio Prot 0.00 0.08 c0.04 c0.25

v/s Ratio Perm c0.20 0.06 0.00
v/c Ratio 0.18 0.28 0.38 0.66 0.62 020 0.01
Uniform Delay, d1 246 138 216 134 14.6 125 117
Progression Factor 1.00  1.00 1.00 1.00 1.00 1.00  1.00
Incremental Delay, d2 3.2 0.4 1.9 2.7 2.6 0.3 0.0
Delay (s) 277 142 235  16.1 17.3 128 117
Level of Service C B C B B B B
Approach Delay (s) 14.8 17.0 17.3 12.7

Approach LOS B B B B

HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 51.1 Sum of lost time (s) 14.5
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 4



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Pro;.
5: Dishman-Mica Rd & Sundown Drive 6/12/2015

2R T B

Lane Configurations L B 4
Volume (veh/h) 8 132 313 2 37 160
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 9 143 340 2 40 174
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 1112
pX, platoon unblocked

vC, conflicting volume 596 341 342

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

vCu, unblocked vol 596 341 342
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 98 80 97

cM capacity (veh/h) 451 701 1217

Direction, Lane

Volume Total 152 342 214
Volume Left 9 0 40
Volume Right 143 2 0
cSH 680 1700 1217
Volume to Capacity 022 020 0.03
Queue Length 95th (ft) 21 0 3
Control Delay (s) 11.8 0.0 1.8
Lane LOS B A
Approach Delay (s) 11.8 0.0 1.8
Approach LOS B

[ e
Niersection ourm

Average Dely } _ 3.1

Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 1



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Proj.
6: Dishman-Mica Rd & Thorpe Rd 6/12/2015

2R T BV

it

Lane Configurations W P

Volume (veh/h) 11 110 182 16 70 89
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 086 08 086 08 086 0.6
Hourly flow rate (vph) 13 128 212 19 81 103
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 487 221 230
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 487 221 230
tC, single {s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 35 3.3 22
p0 queue free % 97 84 94
cM capacity (veh/h) 507 819 1338

W

E—
NB1 NB1

Volum Total 141 230 185

Volume Left 13 0 81

Volume Right 128 19 0

cSH 775 1700 1338

Volume to Capacity 018 014  0.06

Queue Length 95th (ft) 16 0 5

Control Delay (s) 10.7 0.0 3.7

Lane LOS B A

Approach Delay (s) 10.7 0.0 3.7

Approach LOS B

ntersection Summary, _ _

Average Delay 3.9

Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consuiting Engineers Page 5



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Proj.
7: Pines Rd & 16th Ave 6/12/2015

/‘—»\r*-‘\'\T

Movement ~ ~  EBL EBT EBR  WBL WBT WBR NBL NBT NE

Lane Configurations B 4 ¢

Volume (veh/h) 0 228 42 51 207 0 28 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 088 088 088 088 088 08 088 088 088 0.88
Hourly flow rate (vph) 0 259 48 58 235 0 32 0 258 0 165 35
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 129

pX, platoon unblocked 0.89 089 089 089 089 089
vC, conflicting volume 235 307 752 634 283 892 658 235

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

vCu, unblocked vol 73 307 656 523 283 814 550 73
tC, single (s) 4.1 4.1 741 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 22 ! 3.5 4,0 3.3 3.5 4.0 3.3
pO0 queue free % 100 84 100 66 100 56 96
cM capacity {vehth) 1353 204 388 756 167 374 876
Volume Total 307 293 290

Volume Left 0 58 32

Volume Right 48 0 258

cSH 1700 1254 583

Volume to Capacity 0.18 0.05 050

Queue Length 95th (ft) 0 4 69

Control Delay (s) 0.0 19 171

Lane LOS A c

Approach Delay (s) 0.0 19 1741

Approach LOS c

Average Delay 9.0

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 6



HCM Signalized Intersection Capacity Analysis 2020 AM W- Proj.

8. Hwy 27 & 16th Ave 6/12/2015
N R Y,

Lane Configurations 4 i 4 i ¥ M Y

Volume (vph) 189 199 23 5 191 69 58 472 18 39 114 1

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

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00  1.00 1.00 100 100 095 1.00 095

Fri 1.00 085 1.00 085 1.00 0.99 1.00 1.00

Flt Protected 0.98 1.00 1.00 100 095 1.00 095 1.00

Satd. Flow (prot) 1818 1583 1860 1583 1770 3520 1770 3535

Flt Permitted 0.98 1.00 1.00  1.00 095 1.00 095 1.00

Satd. Flow (perm) 1818 1583 1860 1583 1770 3520 1770 3535

Peak-hour factor, PHF 085 08 08 08 08 08 08 08 08 08 085 085

Adj. Flow (vph) 222 234 27 6 225 81 68 555 21 46 134 1

RTOR Reduction (vph) 0 0 18 0 0 81 0 2 0 0 0 0

Lane Group Flow (vph) 0 456 9 0 231 0 68 574 0 46 135 0

Turn Type Split NA  Perm  Split NA NA  Prot NA Prot NA

Protected Phases 8 8 4 4 1 6 5 2

Permitted Phases 8

Actuated Green, G (s) 344 344 20.3 0.0 81 246 69 234

Effective Green, g (s) 344 344 20.3 0.0 81 246 69 234

Actuated g/C Ratio 032 032 019 000 008 023 006 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.5 3.0 1.9

Lane Grp Cap (vph) 588 512 355 0 135 815 115 778

v/s Ratio Prot c0.25 c0.12 c0.04 ¢0.16 0.03 0.04

v/s Ratio Perm 0.01

v/c Ratio 0.78  0.02 065 000 050 0.70 040 017

Uniform Delay, d1 324 244 39.7 531 471 375 477 336

Progression Factor 1.00  1.00 100 100 100 1.00 1.00 1.00

Incremental Delay, d2 6.3 0.0 4.2 0.0 2.9 2.6 23 0.0

Delay (s) 388 244 439 531 501 401 499 336

Level of Service D C D D D D D c

Approach Delay (s) 38.0 46.3 41.1 37.8

Approach LOS D D D D

HCM 2000 Control Delay 40.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 106.2 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 7



HCM Signalized Intersection Capacity Analysis
9: Pines Rd & 32nd Ave

2020 AM W- Proj.

6/12/2015

Lane Configurations

t

AR T 4

Volume (vph) 28 381 18 67 398 37 36 74 164 186 34 28
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Total Lost time (s) 45 5.0 45 5.0 45 5.0 45 5.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00  1.00 1.00  1.00

Frt 1.00  0.99 1.00 0.9 1.00  0.90 1.00  0.93

Flt Protected 095 1.00 095 1.00 095  1.00 095 1.00

Satd. Flow (prot) 1770 1850 1770 1839 1770 1670 1770 1736

Flt Permitted 0.31 1.00 028 1.00 0.7 1.00 022 1.00

Satd. Flow (perm) 573 1850 517 1839 1319 1670 415 1736
Peak-hour factor, PHF 083 083 083 083 083 08 083 083 08 083 083 083
Adj. Flow (vph) 34 459 22 81 480 45 43 89 198 224 41 34
RTOR Reduction (vph) 0 1 0 0 2 0 0 54 0 0 19 0
Lane Group Flow (vph) 34 480 0 81 523 0 43 233 0 224 56 0
Turn Type pm-+pt NA pm+pt NA pm-+pt NA pm+pt NA
Protected Phases 1 6 5 2 7 4 3 8
Permitted Phases 6 2 4 8

Actuated Green, G (s) 509 469 BB1 505 277 219 416 313
Effective Green, g (s) 509 469 581 505 277 219 46 313
Actuated g/C Ratio 046 042 0.53  0.46 025 020 038 0.28
Clearance Time (s) 45 5.0 45 5.0 45 5.0 45 5.0

Vehicle Extension (s) 3.0 5.0 3.0 5.0 3.0 5.0 3.0 5.0

Lane Grp Cap (vph) 306 784 357 839 353 330 342 491

v/s Ratio Prot 0.00 0.26 c0.02 c0.28 001 014 c0.09 0.03

v/s Ratio Perm 0.05 0.10 0.02 c0.16

v/c Ratio 0.11 0.6 023 0.62 012 0.7 0.65 0.1

Uniform Delay, d1 177 248 154 228 318 414 262 294
Progression Factor 1.00  1.00 1.00 1.00 1.00  1.00 100 1.00
Incremental Delay, d2 0.2 35 0.3 3.5 0.2 8.4 45 0.2

Delay (s) 178 283 157 263 320 498 306 296

Level of Service B C B C C D C C
Approach Delay (s) 27.6 249 47.5 304
Approach LOS C C D C

ntersection Summary.
HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
Description: Plan 2
¢ Critical Lane Group

30.9
0.64

110.6
66.6%

15

HCM 2000 Level of Service

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 8



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Proj.
10: Madison Rd & Painted Hills Ave 6/12/2015

NN Y
_EBL  EBR NBL NBT SBT SBR

Y 44 b
Volume (veh/h) 19 0 0 219 116 4
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09
Hourly flow rate (vph) 21 0 0 238 126 4
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 366 128 126
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 366 128 126
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 97 100 100

cM capacity (veh/h) 633 922 1460

Di n, Lane i

Volume Total B 21 28

130

Volume Left 21 0 0
Volume Right 0 0 4
cSH 633 1460 1700
Volume to Capacity 003 0.00 0.8
Queue Length 95th (ft) 3 0 0
Control Delay (s) 10.9 0.0 0.0
Lane LOS B

Approach Delay (s) 10.9 0.0 0.0

Approach LOS B

Intersection Capacity Utilization 21.5% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 2



HCM Unsignalized Intersection Capacity Analysis

11: Madison Rd & 41st Ave

2020 AM W- Proj.
6/12/2015

AN 8t

NBL NBT SBT

<

Movement ~ ~ E
Lane Configurations W
Volume (veh/h) 29
Sign Control Stop
Grade 0%
Peak Hour Factor 0.92
Hourly flow rate (vph) 32
Pedestrians

Lane Width (it)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 329
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 329
tC, single (s) 6.4
tC, 2 stage (s)

tF (s) 35
pO0 queue free % 95

cM capacity (vehth) 665

B} N, Lane #

Volume Left 32
Volume Right 3
cSH 683
Volume to Capacity 0.05
Queue Length 95th (ft) 4
Control Delay (s) 10.6
Lane LOS B
Approach Delay (s) 10.6

Approach LOS B

niersection oummary
Average Delay
Intersection Capacity Utilization

Analysis Period (min)

VoumeTotal &

20.8%

4 P

1 190 106
Free  Free

0% 0%

092 092 0.92
1 207 115
None  None

1.0

15

10

0.92
1

ICU Level of Service

Painted Hills PRD
Whipple Consuiting Engineers

Timing Plan: Synchro 9
Page 3



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Proj.
12: Madison Rd & 43rd Ave 6/12/2015

SRR

Lane Configurations L 4 S

Volume (veh/h) 34 3 1 157 103 10
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 37 3 1 171 112 1
Pedestrians

Lane Width (it)

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 290 117 112
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 290 117 112
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 35 3.3 2.2
p0 queue free % 95 100 100

cM capacity (veh/h) 700 935 1478

Direction: Lane # ) 1

ALl AR dat DAST P _.ll!._ e e e
Volume Total 40 172 12
Volume Leit 37 1 0
Volume Right 3 0 11
cSH 714 1478 1700
Volume to Capacity 006 000 0.07
Queue Length 95th (ft) 4 0 0
Control Delay (s) 10.3 0.1 0.0
Lane LOS B A
Approach Delay (s) 10.3 0.1 0.0
Approach LOS B

Average Dlay T 13

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 4



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Pro;j.
13: Madison Rd & 44th Ave 6/12/2015

Lane Configurations L ) P

Volume (veh/h) 12 12 4 146 98 4
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 13 13 4 159 107 4
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 276 109 107
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 276 109 107
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3

p0 queue free % 98 99

cM capacity (veh/h) 712 945

Direction, Lane #

ImeTotaI =5 anT *-- o e

Volume Left 4

Volume Right 0

cSH 1484

Volume to Capacity 003 0.00 0.07
Queue Length 95th (ft) 2 0 0
Control Delay (s) 9.6 0.2 0.0
Lane LOS A A
Approach Delay (s) 9.6 0.2 0.0
Approach LOS A

intersection Summary

Average Delay - 10

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 5



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Proj.
14: Madison Rd & Thorpe Rd 6/12/2015

S T 2 N S Y S

EBR._ WBL  WBT WBR  NBL NBT NBR SBL  SBT  SB

Lane Configurations e & i &

Volume (veh/h) 88 0 11 0 0 0 51 62 0 0 25 85
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 082 092 082 092 092 092 08 082 092 092 08 082
Hourly flow rate (vph) 107 0 13 0 0 0 62 76 0 0 30 104
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 282 282 82 296 334 76 134 76
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 282 282 82 296 334 76 134 76
tC, single {s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)

tF (s) 35 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 83 100 99 100 100 100 96 100
cM capacity (veh/h) 648 600 977 626 561 986 1450 1523
Volume Total 121 0 138 134

Volume Left 107 0 62 0

Volume Right 13 0 0 104

cSH 673 1700 1450 1523

Volume to Capacity 0.18 0.00 0.04 0.00

Queue Length 95th (ft) 16 0 3 0

Control Delay (s) 11.5 0.0 3.6 0.0

Lane LOS B A A

Approach Delay (s) 11.5 0.0 3.6 0.0

Approach LOS B A

ntersection Summary. & $505 B

Average Delay 48

Intersection Capacity Utilization 25.0% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 9



HCM Signalized Intersection Capacity Analysis 2020 AM W- Proj.
15: Hwy 27 & 32nd Ave 6/12/2015

Volume (vph) 141 267 78 57 232 65 134 305 117 21 92 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 45 45 5.5 55 55 5.5

Lane Util. Factor 1.00 095 1.00  1.00 1.00 095 1.00 095

Frt 1.00 097 1.00 097 1.00 096 1.00 093

Fit Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3419 1770 1801 1770 3393 1770 3303

FIt Permitted 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1770 3419 1770 1801 1770 3393 1770 3303
Peak-hour factor, PHF 087 08 087 08 087 087 08 087 087 087 087 087
Adj. Flow (vph) 162 307 90 66 267 75 154 351 134 24 106 85
RTOR Reduction {vph) 0 15 0 0 7 0 0 25 0 0 72 0
Lane Group Flow (vph) 162 382 0 66 335 0 154 460 0 24 119 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases

Actuated Green, G {s) 142 300 /A5 i 2313 138 245 27 134
Effective Green, g (s) 142 300 75 233 138 245 27 134
Actuated g/C Ratio 017 035 0.09 0.28 0.16  0.29 0.03 0.16
Clearance Time (s) 45 45 45 45 5.5 55 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.5 3.0 2.7

Lane Grp Cap (vph) 296 1210 156 495 288 981 56 522

v/s Ratio Prot c0.09 0.1 0.04 c0.19 c0.09 c0.14 0.01  0.04

v/s Ratio Perm

v/c Ratio 055 032 042 0.68 053 047 043 0.23

Uniform Delay, d1 323 199 366 274 325 248 402 311
Progression Factor 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 2.1 0.2 1.8 3.7 1.9 0.3 5.2 0.2

Delay (s) 344 200 384 310 344 250 454 313

Level of Service C C D C C C D C
Approach Delay (s) 24.2 32.2 27.3 32.9

Approach LOS C C C C

section Summary.

HCM 2000 Control Dlay .‘ . HCM 2000 Level of Service ic

HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 84.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Pian; Synchro 9
Whipple Consulting Engineers Page 10



HCM Unsignalized Intersection Capacity Analysis

2020 AM W- Proj.

16: 32nd Ave & Evergreen Rd 6/18/2015
Ay v ANt AN

Lane Configurations b1 S & & % B

Volume (veh/h) 231 226 2 0 217 21 0 0 0 5 0 106

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0% 0980 090 09 090 09 09 080 090 080 090 090

Hourly flow rate (vph) 257 251 2 0 241 23 0 0 0 6 0 118

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 264 253 1136 1030 252 1017 1019 253

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 264 253 1136 1030 252 1017 1019 253

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 33 35 4,0 3.3

p0 queue free % 80 100 100 100 100 97 100 85

¢cM capacity (veh/h) 1300 1312 129 187 786 183 190 786

Direction, Lane# ~ El 1 NB1 SB2

Volume Total 257 253 264 0 6 118

Volume Left 257 0 0 0 6 0

Volume Right 0 2 23 0 0 118

cSH 1300 1700 1312 1700 183 786

Volume to Capacity 020 015 000 0.00 0.03 0.15

Queue Length 95th (ft) 18 0 0 0 2 13

Control Delay (s) 8.5 0.0 0.0 00 253 104

Lane LOS A A D B

Approach Delay (s) 4.3 0.0 00 111

Approach LOS A B

ntersection Summary

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

39
42.1%

15

ICU Level of Service

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Unsignalized Intersection Capacity Analysis 2020 AM W- Proj.
17: Sullivan Rd & 32nd Ave 6/12/2015

t 4 <

r‘!:;,zi.'—[

SBT  SBR

_ SBT  SBR

Movement

Lane Configurations 4 4

Volume (veh/h) 75 22 167
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 079 079 079 079 079 079
Hourly flow rate (vph) 282 5 18 95 28 211
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 158 28 239
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 158 28 239
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) ! 3.3 2.2
p0 queue free % 100 99

cM capacity (veh/h) 1047 1328

Di ¥

Volume Total T

Volume Left 18 0 0
Volume Right 0 0 211
cSH 1328 1700 1700
Volume to Capacity 035 001 002 012
Queue Length 95th {ft) 39 1 0 0
Control Delay (s) 11.7 1.3 0.0 0.0
Lane LOS B A

Approach Delay (s) 11.7 1.3 0.0

Approach LOS B

Intersection Sumy

Average Dela - — = 5 S

Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 12



HCM Signalized Intersection Capacity Analysis
1: University Rd & 32nd Ave

N

2020 PM W- Proj.
6/12/2015

V. TP

Movement _EBL  EBT EBR WBL WBT WBR NBL .
Lane Configurations 4 S N b Y b
Volume (vph) 2 364 16 61 179 62 12 73 57 89 102 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4,0 5.0 4.0 5.0
Lane Util. Factor 0.95 0.95 1.00  0.95 1.00 095
Frt 0.99 0.97 1.00  0.93 1.00  0.99
Flt Protected 1.00 0.99 095 1.00 095 1.00
Satd. Flow (prot) 3516 3396 1770 3306 1770 3516
Flt Permitted 0.95 0.81 095  1.00 095 1.00
Satd. Flow (perm) 3353 2774 1770 3306 1770 3516
Peak-hour factor, PHF 094 094 094 094 094 094 094 094 094 094 094 094
Ad. Flow (vph) 2 387 17 65 190 66 13 78 61 95 109 5
RTOR Reduction (vph) 0 3 0 0 24 0 0 47 0 0 3 0
Lane Group Flow (vph) 0 403 0 0 297 0 13 92 0 95 111 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 4 5 2 1 6
Permitted Phases 4 4
Actuated Green, G (s) 16.9 16.9 12 117 72 177
Effective Green, g (s) 16.9 16.9 12 117 72 177
Actuated g/C Ratio 0.34 0.34 002 023 0.14  0.36
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Grp Cap (vph) 1137 941 42 776 255 1249
v/s Ratio Prot 0.01 c0.03 c0.05  0.03
v/s Ratio Perm c0.12 0.11
v/c Ratio 0.35 0.32 031 012 037 0.09
Uniform Delay, d1 12.4 12.2 239 150 193 107
Progression Factor 1.00 1.00 100  1.00 1.00  1.00
Incremental Delay, d2 0.4 0.4 5.7 0.1 1.3 0.1
Delay (s) 12.8 12.6 296  15.1 205 107
Level of Service B B C B C B
Approach Delay (s) 12.8 12.6 16.4 15.2

B B B B

Approach LOS

ntersection Summa
HCM 2000 Control D

al

lay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

HCM 2000 Level of Service

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Signalized Intersection Capacity Analysis 2020 PM W- Proj.
2. Schafer Rd/University Rd & Dishman-Mica Rd 6/12/2015

Moveme EBL  EBT ) BR 3L . BL  SBT _ SBH
Lane Conflguratlons 4 d ¥ % 1-.» % 4 f"
Volume (vph) 452 149 22 187 38 83 68 7 51 104 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 095 1.00 1.00 1.00 1.00 1.00
Frt ] 1.00 085 1.00 097 1.00 099 100 1.00 085
Flt Protected . 1.00 100 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1863 1583 1770 3450 1770 1837 1770 1863 1583
Flt Permitted . 100  1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1863 1583 1770 3450 1770 1837 1770 1863 1583
Peak-hour factor, PHF ] 086 086 08 08 08 08 08 08 08 086 086
Adi. Flow (vph) 526 173 26 217 44 97 79 8 59 121 7
RTOR Reduction (vph) 0 84 0 10 0 0 3 0 0 0 6
Lane Group Flow (vph) 526 89 26 251 0 97 84 0 59 121 1
Turn Type NA  Perm Prot NA Prot NA Prot NA custom
Protected Phases 1 6 5 2 7 4 3

Permitted Phases 6 8 8
Actuated Green, G {s) 13 311 311 29 327 84 128 5.4 9.8 9.8
Effective Green, g (s) 13 311 3141 29 327 84 128 5.4 9.8 9.8
Actuated g/C Ratio 002 043 043 004 045 0.2  0.18 007 014 0.14
Clearance Time (s) 4.0 6.0 6.0 40 6.0 40 6.0 4,0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 31 802 681 71 1562 205 325 132 252 214
v/s Ratio Prot 0.01 c0.28 c0.01 007 c0.05 ¢0.05 0.03

v/s Ratio Perm 0.06 c0.06  0.00
v/c Ratio 042 066 013 037 0.6 047 0.26 045 048 0.00
Uniform Delay, d1 351 163 124 338 117 298 256 320 288 27.0
Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00
Incremental Delay, d2 12.0 2.2 0.1 43 0.1 2.3 0.6 3.3 2.0 0.0
Delay (s) 471 185 125 381 117 322 262 3.2 308 27.0
Level of Service D B B D B C C D C C
Approach Delay (s) 17.5 14.1 29.3 32.1
Approach LOS B B C C

HCM 2000 ControI Delay 20. 4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 722 Sum of lost time (s) 20.0

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Painted Hills PRD Timing Plan: Synchro 9
Whipple Consulting Engineers Page 2



HCM Signalized Intersection Capacity Analysis

3: Bowdish Rd & 32nd Ave

2020 PM W- Proj.
6/12/2015

Lane Configurations b B B &

Volume (vph) 29 336 50 94 247 42 34 98 7 42 117 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4,0 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 100 1.00 1.00

Frt 1.00 0.98 1.00 0.98 0.95 0.98

Flt Protected 095 1.00 095 1.00 0.99 0.99

Satd. Flow (prot) 1770 1826 1770 1822 1760 1805

Flt Permitted 0.57 1.00 033  1.00 0.93 0.90

Satd. Flow (perm) 1071 1826 622 1822 1647 1644
Peak-hour factor, PHF 095 095 095 095 095 095 095 095 095 095 095 095
Adj. Flow (vph) 31 354 53 99 260 44 36 103 75 44 123 29
RTOR Reduction (vph) 0 6 0 0 6 0 0 26 0 0 8 0
Lane Group Flow (vph) 31 401 0 99 298 0 0 188 0 0 188 0
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 4 8

Actuated Green, G (s) 213 19.2 289 230 12.7 12.7

Effective Green, g (s) 213 192 289 230 12.7 12.7
Actuated g/C Ratio 041 037 056 044 0.25 0.25
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0

Lane Grp Cap (vph) 468 676 477 808 403 403

v/s Ratio Prot 0.00 ¢0.22 c0.02 0.16

v/s Ratio Perm 0.02 0.09 c0.11 0.11

v/c Ratio 0.07 0.59 021 037 0.47 0.47

Uniform Delay, d1 9.1 13.1 6.1 9.6 16.7 16.7
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 0.1 1.6 0.2 04 1.2 1.2

Delay (s) 92 148 63 100 17.8 17.8

Level of Service A B A A B B
Approach Delay (s) 14.4 9.1 17.8 17.8
Approach LOS B A B B

HCM 2000 Control Dlay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

C 200 Level of Sc ]

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Signalized Intersection Capacity Analysis
4: Bowdish Rd & Dishman-Mica Rd

2020 PM W- Proj.

Movement

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)

6/12/2015
R R 4
NBR =

4 f

28 33 104 6
1900 1900 1900 1900

Total Lost time (s) 5.0 5.0
Lane Util. Factor 1.00 1.00
Frt 1.00 085
Flt Protected 099 1.00
Satd. Flow (prot) 1841 1583
Fit Permitted 0.91 1.00
Satd. Flow (perm) 1688 1583

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 11 427 116 26 218 40 42 91 30 36 113 7
RTOR Reduction (vph) 0 9 0 0 8 0 0 10 0 0 0 6
Lane Group Flow (vph) 11 534 0 26 250 0 0 153 0 0 149 2
Turn Type Prot NA Prot NA Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 12 249 13 250 1.1 11.1 11.1
Effective Green, g (s) 12 249 13 250 1.1 111 111
Actuated g/C Ratio 002 048 0.03 048 0.21 021 021
Clearance Time (s) 4.0 55 4.0 55 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 41 866 44 877 340 361 339
v/s Ratio Prot 0.01  ¢0.30 c0.01  0.14
v/s Ratio Perm c0.10 009 0.00
v/c Ratio 027 0.62 059 029 0.45 041  0.00
Uniform Delay, d1 24.9 9.9 25.0 8.0 17.7 175  16.0
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Incremental Delay, d2 48 1.5 22.4 0.2 1.3 1.0 0.0
Delay (s) 296 114 47.4 8.3 19.0 186  16.0
Level of Service C B D A B B B
Approach Delay (s) 11.8 11.9 19.0 18.5

B B B B

Approach LOS

Pk o,

ntersection Summary.
HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

Sum of lost time (s)
ICU Level of Service

HCM 2000 Levervice

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 4



HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Proj.

5: Dishman-Mica Rd & Sundown Drive 6/12/2015
oSNt

Movement ~~  WBL WBR NBT NBR SBL  SBT

Lane Configurations L > 4

Volume (veh/h) 3 74 182 6 131 338

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 3 80 198 7 142 367

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1112

pX, platoon unblocked 0.86

vC, conflicting volume 853 201 204

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

vCu, unblocked vol 750 201 204
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 99 90 90

cM capacity (veh/h) 293 840 1367

irection, Lal

olumeTot PSR P 4 204 510

Volume Left 3 0 142
Volume Right 80 7 0
cSH 783 1700 1367
Volume to Capacity 011 012 0.0
Queue Length 95th (ft) 9 0 9
Control Delay (s) 10.1 0.0 3.0
Lane LOS B A
Approach Delay (s) 10.1 0.0 3.0

Approach LOS B

Average Delay | o o

Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 1



HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Pro;j.
6: Dishman-Mica Rd & Thorpe Rd 6/12/2015

St

';":' B ‘},

'A'll"“

Lane Conﬁguratlons 'f’

Volume (veh/h) 15 59 103 15 102 206
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 086 08 08 08 086 0.86
Hourly flow rate (vph) 17 69 120 17 119 240
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 605 128 137
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 605 128 137
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 33 22
pO0 queue free % 96 93 92

cM capacity (veh/h) 423 921 1447

Volume Left 17 0 119
Volume Right 69 17 0
cSH 744 1700 1447
Volume to Capacity 012 0.08 0.08
Queue Length 95th (ft) 10 0 7
Control Delay (s) 10.5 0.0 3.0
Lane LOS B A
Approach Delay (s) 10.5 0.0 3.0

Approach LOS B

Intersection Capacity Utilization 34. 3% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 5



HCM Unsignalized Intersection Capacity Analysis
7: Pines Rd & 16th Ave

2020 PM W- Proj.
6/12/2015

Movement EBT _EBR WBL

R

Lane Configurations B &

Volume (veh/h) 0 280 33 49 0

Sign Control Free Stop

Grade 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094

Hourly flow rate (vph) 0 298 35 52 182 0 22 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) 129

pX, platoon unblocked 0.91 091  0.91

vC, conflicting volume 182 333 835 602

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 50 333 769 512

iC, single (s) 4.1 4.1 7.1 6.5

tC, 2 stage (s)

tF (s) 22 2.2 3.5 4.0

p0 queue free % 100 96 78 100
1415 1226 101 405

cM capacity (veh/h)

Direction, Lane# ~ EB1

Volume Total 333 234 154 380
Volume Left 0 52 22 0
Volume Right 35 0 132 87
cSH 1700 1226 382 455
Volume to Capacity 020 0.04 040 083
Queue Length 95th (ft) 0 3 48 203
Control Delay (s) 0.0 21 207 417
Lane LOS A c E
Approach Delay (s) 0.0 2.1 207 417
Approach LOS C E

rHersection oummary.

Average Dely o 177
Intersection Capacity Utilization 66.4% ICU Level of Service
Analysis Period (min) 15

NBT

_NBR  SBL

> | 4

SBT SRR

&
124 0 275 82
Stop
0%
094 094 094 094
132 0 293 87

091 091 091
315 734 619 182

315 657 531 50
6.2 7.1 6.5 6.2

3.3 3.5 4.0 3.3
82 100 26 91
725 272 395 925

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 6



HCM Signalized Intersection Capacity Analysis 2020 PM W- Proj.

8: Hwy 27 & 16th Ave 6/12/2015
O T 2 S N R S A

/eme _EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBA

Lane Conflguratlons 4 f 4 F Y Y 4

Volume (vph) 130 267 68 9 177 4 26 241 7 83 360 1

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

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 100 100 1.00 095 1.00 095

Frt 1.00 0.85 1.00 085 1.00 1.00 1.00  1.00

Flt Protected 098 1.00 100 100 095 1.00 095  1.00

Satd. Flow (prot) 1833 1583 1858 1583 1770 3525 1770 3538

Fit Permitted 098  1.00 1.00 100 095 1.00 095  1.00

Satd. Flow (perm) 1833 1583 1858 1583 1770 3525 1770 3538

Peak-hour factor, PHF 097 097 097 097 097 097 0897 097 097 097 097 097

Adj. Flow (vph) 134 275 70 9 182 4 27 248 7 86 371 1

RTOR Reduction (vph) 0 0 48 0 0 4 0 2 0 0 0 0

Lane Group Flow (vph) 0 409 22 0 191 0 27 253 0 86 372 0

Turn Type Split NA  Perm  Split NA NA  Prot NA Prot NA

Protected Phases 8 8 4 4 1 6 5 2

Permitted Phases 8

Actuated Green, G (s) 270 270 16.1 0.0 42 141 85 184

Effective Green, g (s) 27.0 270 16.1 0.0 42 141 85 184

Actuated g/C Ratio 032 032 019 000 005 0.16 0.10  0.21

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.5 3.0 1.9

Lane Grp Cap (vph) 577 498 349 0 86 579 175 759

v/s Ratio Prot c0.22 c0.10 0.02 0.07 c0.05 ¢0.11

v/s Ratio Perm 0.01

v/c Ratio 0.71  0.04 055 0.00 031 044 049 049

Uniform Delay, d1 259 204 315 429 394 322 366 295

Progression Factor 1.00 1.00 100 100 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 0.0 1.8 0.0 2.1 0.4 2.2 0.2

Delay (s) 299 204 333 429 415 326 387 297

Level of Service C C C D D C D C

Approach Delay (s) 28.5 33.5 33.5 31.4

Approach LOS C C C C

HCM 2000 ontrol Delay .

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

31.1
0.61
85.7

61.9%

15

HCM 2000Level of Serwce

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
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HCM Signalized Intersection Capacity Analysis

2020 PM W- Pro;j.

9: Pines Rd & 32nd Ave 6/12/2015
A 4 t 2~ 1 4

EBT T WBR. NBL NBT NBR_ SBL SBT _ SBH

Lane Configurations % 1 % P % B % P

Volume (vph) 43 349 45 119 319 17 54 52 113 36 100 47

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

Total Lost time (s) 45 5.0 45 5.0 4.5 5.0 4.5 5.0

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00

Frt 1.00  0.98 1.00 099 1.00 090 1.00 095

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1831 1770 1849 1770 1671 1770 1774

Flt Permitted 052  1.00 031 1.00 050  1.00 063 1.00

Satd. Flow (perm) 970 1831 569 1849 924 1671 1170 1774

Peak-hour factor, PHF 090 090 090 09 09 09 09 090 09 080 090 090

Adj. Flow (vph) 48 388 50 132 354 19 60 58 126 40 111 52

RTOR Reduction (vph) 0 4 0 0 i 0 0 Al 0 0 16 0

Lane Group Flow (vph) 48 434 0 132 372 0 60 113 0 40 147 0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 36.7 327 462 377 218 156 176 135

Effective Green, g (s) 36.7 327 462 377 218 156 176 135

Actuated g/C Ratio 046  0.41 057 047 027 0.19 022 017

Clearance Time (s) 4.5 5.0 45 5.0 45 5.0 45 5.0

Vehicle Extension (s) 3.0 5.0 3.0 5.0 3.0 4.0 3.0 4.0

Lane Grp Cap (vph) 482 744 461 867 315 324 286 297

v/s Ratio Prot 0.00 c0.24 c0.03 ¢0.20 c0.01  0.07 0.01 ¢0.08

v/s Ratio Perm 0.04 0.13 0.04 0.02

v/c Ratio 0.10 0.8 029 043 019 035 0.14 050

Uniform Delay, d1 122 18,6 95 14.2 222 280 251 304

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00

Incremental Delay, d2 0.1 3.3 0.3 1.6 0.3 0.9 0.2 1.8

Delay (s) 123 219 98 157 225 289 253 321

Level of Service B C A B c C C C

Approach Delay (s) 20.9 14.2 273 30.8

Approach LOS C B c C

ntersection Summary.

HCM 2000 Control Delay

HCM 2000 Volume to Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
Description: Plan 1
¢ Critical Lane Group

2.0
0.48
80.4

56.5%

15

HCM 2000 Level of Service

Sum of lost time (s)
ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
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HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Proj.
10: Madison Rd & Painted Hills Ave 6/12/2015

t i <

AN N

Movement

Lane Configurations L 4 B

Volume (veh/h) 9 0 0 120 190 19
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 10 0 0 130 207 21
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 347 217 207
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 347 217 207
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 33 22
pO queue free % 98 100 100

cM capacity (veh/h) 650 823 1365

Jirection, Lane #

Volume Total 10 130 227

Volume Left 10 0 0
Volume Right 0 0 21
cSH 650 1365 1700
Volume to Capacity 002 000 013
Queue Length 95th (ft) 1 0 0
Control Delay (s) 10.6 0.0 0.0
Lane LOS B

Approach Delay (s) 10.6 0.0 0.0

Approach LOS B

ection Summary

ege Delay o 03
Intersection Capacity Utilization 21.2%

ICU Level of Service A

Analysis Period (min)

15

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 2



HCM Unsignalized Intersection Capacity Analysis

11: Madison Rd & 41st Ave

2020 PM W- Proj.

6/12/2015

Movement
Lane Configurations
Volume (veh/h)

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
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
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

[ 3
n, Lane'#

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

rage Delay

Intersection Capacity Utilization

Analysis Period (min)

307

307
6.4

190

3

173
173
4.1

22
100

1404

102
Free
0%
0.92
111

None

207

34

1700

0.12

0.0

20.3%
15

159
Free
0%
0.92
173

None

ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 3



HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Proj.
12: Madison Rd & 43rd Ave 6/12/2015

viovemel Tik.. B
Lane Configurations
Volume (veh/h)
Sign Control

Grade

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 23 2 3 91 135 40
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 253 155 135

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 253 155 135
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 35 3.3 2.2
p0 queue free % 97 100 100
cM capacity (veh/h) 734 891 1450
Volume Total 25 95 175
Volume Left 23 3 0
Volume Right 2 0 40
cSH 746 1450 1700
Volume to Capacity 003 000 0.0
Queue Length 95th (ft) 3 0 0
Control Delay (s) 10.0 0.3 0.0
Lane LOS A A
Approach Delay (s) 10.0 0.3 0.0

Approach LOS A

Aerage[)ey i =g e BT | o_g

Intersection Capacity Utilization 18.8% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan; Synchro 9

Whipple Consulting Engineers Page 4



HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Proj.

13: Madison Rd & 44th Ave 6/12/2015
2 TN I 4

Movement ~~  EBL  EBR NBL NBT SBT _ SBR

Lane Configurations L4 4 P

Volume (veh/h) 8 8 13 79 113 13

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 9 9 14 86 123 14

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 244 130 123
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 244 130 123
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 33 22
p0 queue free % 99 99 99

cM capacity (veh/h) 737 920 1464

Direction, Lane # NB'1 SB
17 100 137

Volume Total

Volume Left 9 14 0
Volume Right 9 0 14
cSH 818 1464 1700
Volume to Capacity 002 001 0.08
Queue Length 95th (ft) 2 1 0
Control Delay (s) 9.5 1.1 0.0
Lane LOS A A
Approach Delay (s) 9.5 1.1 0.0
Approach LOS A

eageDer '- o _ 11

Intersection Capacity Utilization 24.9% ICU Level of Service A
Analysis Period (min) 15
Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 5



HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Pro;j.
14: Madison Rd & Thorpe Rd 6/12/2015

R TRT g WRR
EB] EBR WBR

WBL _ WBT

1 v stV ¥ =

Lane Configurations & &

Volume (veh/h) 58 0 50 0 0 0 25 33 0 0 74 47
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%
Peak Hour Factor 086 092 08 092 092 092 08 08 092 092 08 086
Hourly flow rate (vph) 67 0 58 0 0 0 29 38 0 0 86 55
Pedestrians

Lane Width (it)

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 210 210 113 268 237 38 141 38
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 210 210 113 268 237 38 1414 38
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)

tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 22
p0 queue free % 91 100 94 100 100 100 98 100

cM capacity (veh/h) 736 673 939 632 650 1033 1442 1572

rection, 1 ',l'.‘_.'."

VoumeTotal 126

0 67 141
Volume Left 67 0 29 0
Volume Right 58 0 0 55
cSH 818 1700 1442 1572
Volume to Capacity 015 0.00 002 0.0
Queue Length 95th {ft) 14 0 2 0
Control Delay (s) 10.2 0.0 3.3 0.0
Lane LOS B A A
Approach Delay (s) 10.2 0.0 33 0.0

T T s
ntersection summary

Averag I o B .5

Intersection Capacity Utilization 26.4% ICU Leve! of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 9



HCM Signalized Intersection Capacity Analysis
15: Hwy 27 & 32nd Ave

2020 PM W- Proj.

6/12/2015

O R 2R N

T

Lane Configurations Y % 19 Y

Volume (vph) 48 328 198 183 332 30 144 166

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

Total Lost time (s) 4.5 45 4.5 45 55 55

Lane Util. Factor 1.00 095 100 1.00 1.00 095

Frt 1.00 0.94 1.00 099 1.00 094

Flt Protected 095 1.00 095 1.00 095  1.00

Satd. Flow (prot) 1770 3339 1770 1840 1770 3312

Fit Permitted 095 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1770 3339 1770 1840 1770 3312

Peak-hour factor, PHF 094 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 51 349 211 195 353 32 153 177 132 60 253 66
RTOR Reduction (vph) 0 60 0 0 2 0 0 88 0 0 16 0
Lane Group Flow (vph) 51 500 0 195 383 0 153 221 0 60 303 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases

Actuated Green, G (s) 69 213 16.1 305 139 221 73 155
Effective Green, g (s) 69 213 161 305 139 221 73 155
Actuated g/C Ratio 0.08 0.25 0.19 035 0.16  0.25 0.08 0.18
Clearance Time (s) 45 45 4.5 45 55 55 55 55

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.5 3.0 2.7

Lane Grp Cap (vph) 140 819 328 646 283 843 148 612

v/s Ratio Prot 0.03 0.5 c0.11  c0.21 c0.09  0.07 0.03 ¢0.09

v/s Ratio Perm

v/c Ratio 036  0.61 059 059 054 0.26 041 049

Uniform Delay, d1 379 2941 324 2341 335 258 377 321
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00  1.00
Incremental Delay, d2 1.6 1.4 29 1.5 2.1 0.1 1.8 0.5

Delay (s) 395 304 352 245 356 260 395 326

Level of Service D C D C D C D C
Approach Delay (s) 31.2 28.1 29.2 33.7

Approach LOS C c c C

rsection| S

HCM 2000 Control elay

30.3 HCM 2000 Level of Service c
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 86.8 Sum of lost time (s) 20.0
Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Painted Hills PRD
Whipple Consulting Engineers

Timing Plan: Synchro 9
Page 10



HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Proj.

16: 32nd Ave & Evergreen Rd 6/18/2015
Ay v AN b AN Y

Movement ~  ~ EBL EBT EBR WBL WBT WBR. NBL NBT NBR

Lane Configurations % 1 & & % >

Volume (veh/h) 1Al 320 5 0 354 4 0 1 0 1 1 238

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 086 086 086 086 08 08 086 086 0.8 08 086 086

Hourly flow rate (vph) 199 372 6 0 412 5 0 1 0 13 1 277

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked 0.93 093 093 093 093 093

vC, conflicting volume 416 378 1464 1189 375 1184 1190 414

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 416 291 1461 1165 288 1160 1166 414

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 22 3.5 40 3.3 35 4.0 3.3

p0 queue free % 83 100 100 99 100 91 99 57

cM capagity (veh/h) 1143 1179 48 149 697 138 149 638

Direction, Lane#  EB1 EB2 WB1 NB1 SBICI

Volume Total 199 378 416 1 13 278

Volume Left 199 0 0 0 13 0

Volume Right 0 6 5 0 0 277

¢SH 1143 1700 1179 149 138 630

Volume to Capacity 017 022 000 001 009 044

Queue Length 95th (ft) 16 0 0 1 8 56

Control Delay (s) 8.8 0.0 0.0 294 337 152

Lane LOS A D D C

Approach Delay (s) 3.0 00 294 160

Approach LOS D C

verage Delay

ntersection Summary.

Intersection Capacity Utilization

Analysis Period (min)

60.8%

15

ICU Level of Service

Painted Hills PRD

Whipple Consulting Engineers

Timing Plan: Synchro 9

Page 1



HCM Unsignalized Intersection Capacity Analysis 2020 PM W- Proj.
17: Sullivan Rd & 32nd Ave 6/12/2015

O 2 W R B

N A F B R N B I

Lane Configurations L4 4 4

Volume (veh/h) 277 10 15 75 123 296
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 095 095 095 095
Hourly flow rate (vph) 292 11 16 79 129 312
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 240 129 441
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 240 129 441
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 60 99 99

cM capacity (veh/h) 738 920 1119

TR Moy 11
irection, Lane #

Voume Total 302 95 129 312

Volume Left 292 16 0 0
Volume Right 11 0 0 312
cSH 743 1119 1700 1700
Volume to Capacity 041 0.01 008 0.8
Queue Length 95th (ft) 50 1 0 0
Control Delay (s) 13.1 1.5 0.0 0.0
Lane LOS B A

Approach Delay (s) 13.1 1.5 0.0

Approach LOS B

Aeae Delay "“ 49

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15

Painted Hills PRD Timing Plan: Synchro 9

Whipple Consulting Engineers Page 12
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