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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
= > 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.
o 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

m|m|O|(0O |

Signalized Intersections
Level of Service Descriptions

LOS General Description
Very low delay at intersection.
A All signal cycles clear.
No vehicles wait through more than one signal cycle.
Operating speeds beginning to be affected by other traffic.
B Short traffic delays at intersections.
Higher average intersections delays resulting from more vehicles stopping.
Operating speeds and maneuverability closely controlled by other traffic.
C 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.
D 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.
E 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




INTERSEC

PRIMARY TING

ION AY AY

16th Avenue & Pines Road

City Street 16 PINES

City Street E 16TH AVIS PINES RD
City Street E 16TH AVIS PINES RD
City Street E 16TH AVIS PINES RD
City Street E 16TH AVES PINES RD
City Street E 16TH AVIS PINES RD
City Street SPINESRD E 16TH AVE
City Street S PINESRD E 16TH AVE
City Street SPINESRD E 16TH AVE
City Street S PINES RD E 16TH AVE
City Street SPINESRD E 16TH AVE
City Street SPINESRD E 16 AVE

16th Avenue & SR 27
State Route¢ 27
State Route 27
State Route¢27
State Route 27
State Route 27
State Route¢ 27

32nd Avenue & Pines Road

City Street E 32ND AVE

City Street E 32ND AV S PINES RD
City Street E 32ND AV S PINES RD
City Street E 32ND AV S PINES RD
City Street E 32ND AV S PINES RD

Thorpe Road & Madison Road

32nd Avenue & SR 27
State Route 27
State Route 27

DIST
JURISDICT TRAFFICW TRAFFICW FROM REF or

POINT

88

32nd Avenue & Evergreen Road

Ml REFERENC

E POINT

FT  NAME

F SPINESRD

REPORT
NUMBER

2500389
E242266
2908876
E138193
E095353
E092870
3471561
E236753
E213887
2450642
E161046
E122427

3357859
E180273
E170726
E153399
E129934
2909115

E289399
2901253
E205151
3471886
E172189

2904294
2500818

MOST MOST
SEVERE  SEVERE
SOBRIETY  INJURY
DATE TYPE TYPE

FIRST FIRST SECOND SECOND
COLLISION OBJECT COLLISION OBIJECT
TYPE STRUCK TYPE STRUCK

4/10/2012 Had NOT B Possible InjEntering at angle

5/5/2013 Had NOT B Evident Inji Entering at angle

12/31/2012 Had NOT B No Injury
11/21/2011 Had NOT B No Injury
'3/7/2011 Had NOT B No Injury
2/22/2011 Had NOT B No Injury
8/13/2013 Had NOT B No Injury
4/5/2013 Had NOT B No Injury
12/15/2012 HBD - AbilitNo Injury

Fixed objec Retaining V
Entering at angle
Entering at angle
Entering at angle
Entering at angle
From same direction - both going straight - on
Entering at angle
Fixed objec Retaining Wall (concrete, rock, bri

7/3/2012 Had NOT B Serious Injt Vehicle turning right hits pedestrian
3/25/2012 Had NOT B Paossible Inj Entering at angle

8/28/2011 Had NOT B No Injury

6/1/2013 HBD - Abilit No Injury

7/6/2012 Had NOT B Possible InjEntering at angle

Entering at angle

Entering at angle
From same direction -

5/16/2012 Had NOT B Possible InjEntering at angle

2/7/2012 Had NOT B No Injury

From same direction - both going straight - on

10/3/2011 Had NOT B Evident Inji Entering at angle

6/28/2011 Had NOT B No Injury

11/26/2013 Had NOT B No Injury
1/1/2011 Had NOT B No Injury
11/10/2012 HBD - Abilit No Injury
11/9/2012 Had NOT B No Injury

From same direction - both going straight - on

From same direction - both going straight - on
From same direction - both going straight - on
From opposite direction - one left turn - one s
From opposite direction - one left turn - one s

5/24/2012 Had NOT B Possible Inj From same direction - From same direction -

5/18/2011 Had NOT B No Injury
10/4/2011 HBD - AbilitNo Injury

Entering at angle
From same direction - both going straight - on

FATALITIE TOTAL#

# PEDESTRI PEDALCYC RELATION

INJURIES  VEHICLES

0 1
0 3
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 1
0 1
0 0
207
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0 0
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0 1
0 0
0 1
0 0
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ROADWA
ROADWA Y

JUNCTION Y SURFACE
CHARACT CONDITIO
SHIP WEATHER ERISTIC NS

0 At Intersec Clear or Pa Straight & [Dry
0 At Intersec Clear or Pa Straight & | Dry
0 At Intersec Clear or Pa Straight & [Dry
0 At Intersec Clear or Pa Straight & [ Wet
0 At Intersec Clear or Pa Straight & | Dry
0 At Intersec Overcast Straight & | Wet
0 At Intersec Clear or Pa Straight & | Dry
0 At Intersec Clear or Pa Straight & [ Dry
0 At Intersec Clear or Pa Straight & | Wet
0 At Intersec Overcast Straight & [Dry
0 At Intersec Clear or Pa Straight & | Dry
0 At Intersec Clear or Pa Straight & | Dry

0 At Intersec Clear or Pa Straight & I Dry
0 At Intersec Clear or Pa Straight & (Dry
0 AtlIntersec Clear or Pa Straight & | Dry
0 AtlIntersec Clear or Pa Straight & | Wet
0 At Intersec Clear or Pa Straight & | Dry
0 At Intersec Clear or Pa Straight & | Dry

0 Intersectioi Clear or Pa Straight & | Dry
0 At Intersec Clear or Pa Straight & | Ice

0 At Drivewa Clear or Pa Straight & [ Dry
0 At Intersec Clear or Pa Straight & | Wet
0 At Intersec Clear or Pa Straight & | Dry

0 At Intersec Clear or Pa Straight & | Dry
0 At Intersec Clear or Pa Straight & ( Dry



INTERSEC
PRIMARY TING DIST Ml REFERENC
JURISDICT TRAFFICW TRAFFICW FROM REF or E POINT
ION AY AY POINT FT  NAME

32nd Avenue & University Road
City Street E 32ND AV S UNIVERSITY RD
City Street E 32ND AV S UNIVERSITY RD

Dishman-Mica Road & University Road
City Street S DISHMANMNS UNIVERSITY RD
City Street S DISHMANMNS SCHAFER RD
City Street S DISHMANS SCHAFER RD
City Street S DISHMAN MICA RD 110 F S SCHAFER

32nd Avenue & Bowdish Road
City Street £32 AV S BOWNDISH RD
City Street S BOWDISFE 32ND AVE
City Street SBOWNDISFE 32 AV
City Street SBOWDISFE 32ND AVE
City Street E32RD S BOWDISH RD M

Dishman-Mica Road & Bowdish Road
City Street E 32ND AV S BOWDISH RD
City Street S BOWDISFS DISHMAN MICA RD
City Street E 32ND AV S BOWDISH RD
City Street S DISHMANMNS BOWDISH RD

Dishman-Mica Road & Thorpe Road

REPORT
NUMBER

E135292
2901831

E289398
E234058
E186100
E180738

E131740
2900393
2909563
2909102
E154327

2900382
2900890
E093682
3358375

MOST MOST
SEVERE  SEVERE FIRST FIRST SECOND SECOND
SOBRIETY INJURY COLLISION OBIJECT COLLISION OBIJECT
DATE TYPE TYPE TYPE STRUCK TYPE STRUCK

11/7/2011 Had NOT B No Injury From same direction - both going straight - on
5/8/2012 Had NOT B No Injury From same direction - both going straight - on

11/28/2013 Had NOT B Possible Inj Entering at angle
3/22/2013 Had NOT B Possible Inj Entering at angle
8/12/2012 HBD - AbilitNo Injury Fixed objecSignal Pole
7/13/2012 Had NOT B No Injury From same direction - both going straight - bc

10/19/2011 Had NOT B No Injury From opposite directio From opposite directia
6/28/2012 Had NOT B No Injury From opposite direction - one left turn - one s
8/21/2011 Had NOT B Possible Inj Entering at angle
4/22/2011 Had NOT B No Injury Entering at angle
2/14/2012 Had NOT B No Injury From same direction - both going straight - on

12/9/2011 Had NOT B No Injury From same direction - both going straight - bc

9/11/2013 Had NOT B Possible Inj From opposite direction - one left turn - one s

2/24/2011 Had NOT B Evident Inji From opposite direction - one stopped - head-
12/23/2011 HBD - Abilit Evident Inji From same direction - Entering at angle

ROADWA
ROADWA Y

# # # JUNCTION Y SURFACE
FATALITIE TOTAL# # PEDESTRI PEDALCYC RELATION CHARACT CONDITIO
S INJURIES VEHICLES ANS LISTS SHIP WEATHER  ERISTIC NS
0 0 2 0 0 At Intersec Clear or Pa Straight & | Dry
0 0 2 0 0 At Intersec Clear or Pa Straight & I Dry
>oll 20tz 20032
por | - o
THE = - -
0 2 2 0 0 At Intersec Clear or Pa Straight & | Dry
0 1 2 0 0 At Intersec Clear or Pa Straight & | Dry
0 0 1 0 0 At Intersec Clear or Pa Curve & Le Dry
0 0 2 0 0 Not at Inte Clear or Pa Straight & | Dry
20k} @/ A
7z — 2z - [4)
Lyy - o =
0 0 3 0 0 At Intersec Clear or Pa Straight & | Dry
0 0 2 0 0 At Intersec Clear or Pa Straight & [Dry
0 2 2 0 0 At Intersec Clear or Pa Straight & | Dry
0 0 2 0 0 At Intersec Clear or Pa Straight & [ Dry
0 0 2 0 0 At Intersec Overcast Straight & | Wet
2724 e £el s
pre 2 - I8
1 ‘ i
0 0 2 0 0 At Intersec Clear or Pa Straight & | Unknown
0 1 2 0 0 At Intersec Clear or Pa Straight & | Dry
0 1 2 0 0 At Intersec Clear or Pa Straight & | lce
0 2 3 0 0 AtlIntersec Overcast Straight & | Dry
Z2ad zolz iz
Fop | ”" = [D
vy 2 l



RAW TRAFFIC COUNTS
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Wee Count LLC.
E. 1110 Excelsior Rd.
Spokane, Wa., 99224
(509) 979-3331

Turn Count Summary

Location: Bowdish Rd. at Dishman Mica Rd., Spokane Valley
GPS Coordinates: Lat=47.618556, Lon=-117.250896

Date: 2015-10-07

Day of week: Wednesday
Weather: Rain

Analyst: Mike McCluskey

Total vehicle traffic

SouthBound Westbound Northbound Eastbound
ntepvel <terte Left | Thru | Right| Left |Thru |Right|Left |Thru | Right|Left | Thru | Right Total
16:45 5 34 0 4 21 3 14 20 10 2 54 29 196
17:00 1 36 0 15 37 7 8 31 4 1 48 28 216
17:15 2 26 3 2 41 8 14 9 4 3 56 38 206
17:30 3 25 0 4 42 5 13 19 1 4 56 24 196
17:45 3 31 2 2 35 4 13 23 4 2 60 22 201
18:00 5 35 1 1 31 0 10 21 2 1 42 26 175
Car traffic
SouthBound Westbound Northbound Eastbound
Interval starts Left | Thru | Right| Left |Thru |[Right|Left | Thru | Right|Left | Thru | Right Total
16:45 5 34 0 4 21 3 14 20 9 2 53 29 194
17:00 1 36 0 14 36 7 8 31 4 1 47 | 28 | 213
17:15 2 26 3 2 41 8 14 9 4 3 56 38 206
17:30 3 25 0 4 42 5 13 19 1 4 56 24 196
17:45 3 31 2 2 ."34 4 13 23 4 2 60 22 200
18:00 5 35 1 1 '\31 0 10 21 2 1 42 26 175
\
Truck traffic :
SouthBound Westbound Northbound Eastbound
ItV St 1 Thru | Fight] Lot [Thra [Right| Lert [ Thru [ Rignt| Lert Tora TRignt] °2
16:45 0 0 0 0 0 0 0 0 1 0 1 0 2
17:00 0 0 0 1 1 0] 0 0 0 0 1 0 3
17:15 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30 0 0 0 0 0 0 0 (0] 0 0 0 0 0
17:45 0 0 0 0 1 0 0 0 0 0 0 0 3
18:00 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrian volumes
NE NwW swW SE
DiEnesane Left | Right] Total | Left |Right | Total | Left | Right | Total | Left | Right | Total Total
16:45 0 0 0 0 0 0 0 0 0 0 0 0 0
17:00 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30 0 0 0 0 0 0 0 0 0 0 0 0 0
17:45 0 0 0 0 0 0 0 0 0 0 0 0 0
18:00 (o] 0 o} 0 0 0 0 0 (0] 0 0 0 0




Intersection Peak Hour

Location: Bowdish Rd. at Dishman Mica Rd., Spokane Valley
GPS Coordinates: Lat=47.618556, Lon=-117.250896

Date: 2015-10-07

Day of week: Wednesday

Weather: Rain

Analyst: Mike McCluskey

Intersection Peak Hour

17:00 - 18:00

SouthBound Westbound Northbound Eastbound

Left | Thru | Right| Left |Thru |Right|Left | Thru | Right|Left | Thru |Right s

Vehicle Total 9 118 5 23 | 155 | 24 48 82 13 10 | 220 | 112 | 819

Factor 0.75 1 0.82 | 0.42 1 0.38 |0.92 [0.75| 0.86 | 0.66 | 0.81| 0.62| 0.92| 0.74| 0.95
Approach Factor| 0.89 0.86 0.83 0.88
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INTERNAL TRIPS
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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 Pean Hour

PN 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 Ki 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 32nd Avenue

40% west on Thorpe Road towards Dishman-Mica Road
36% north on Dishman-Mica Road
4% south on Dishman-Mica Road
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Trip Distribution Letter - Paxton Addition
April 23, 2004
Page 2

The trip generation characteristics of the site are expected to be represented by the
characteristics found in the Institute of Transportation Engineers Manual, Trip
Generation, 7th Edition for Single-Family Detached Housing, Land Use Category 210.
These characteristics are summarized on Table 1.

Table 1 - Trip Generation Characteristics for Paxton Addition

.. 'AM Peak Hour 'PM Peak Hour
Dwelling Vol @ >Di|;gctio'n"_a'l Vol @ Directional
Units 0.77 Trips Distribut_io'n 1.02 Trips Distribution
perUnit | conin | 74%o0ut | P U™ | 64%In | 36% Out

14 11 3 8 14 9 b

Averagé_ Daily Trip Ends (ADT)
Unit Rate Total ADT

14 11.66 163

This site is served by one driveway to Madison Road. Nearly all destinations from the
site will be north. However, with the proximity of Dishman-Mica Road, trips headed
northwest will go to Dishman-Mica Road and then proceed northwest on that street.

Trips destined to the north or northeast are expected to take Madison Road, and some
will turn east on 32nd Avenue.

Overall distribution is expected to be 60% north on Madison Road, and 40% to
Dishman-Mica. Of the northbound traffic on Madison, 25% will turn east on 32nd
Avenue, while the remaining 35% will continue north on Pines Road. These
percentages are percentages of the total. Figure 3, Trip Distribution, shows the
anticipated distribution of traffic to/from this site.

Based upon this distribution, the site will add four vehicles to Dishman-Mica, and seven
to Madison Road, three of which will use 32nd Avenue and four use Pines Road north
of 32nd Avenue during the AM peak hour. During the PM peak hour, the site will add
six vehicles to Dishman-Mica, five to 32nd Avenue and three to Pines Road north of
32nd Avenue although in the opposite direction.

The traffic from this project will have no identifiable impacts to the surrounding
transportation system. The intersection of Pines Road / 32nd Avenue was recently
signalized, is generally functioning at high levels of service and can easily
accommodate additional traffic volume. The intersection of Thorpe Road / Dishman-
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49 single family residential lots platted

_5 lots built out

44 single family residential lots remain

Trip Generation

The Creek at Chester

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
perUnit | 26%In |74%Out | perUnit | 65%In [35% OQut
T = =3 1 % | 5 oo T
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
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IV. Trip Generation

The trip generation characteristics of the site are expected to be represented by the characteristics found in
the Institute of Transportation Engineers Manual, Trip Generation, 7th Edition for Single-Family Detached
Housing, Land Use Category 210. Local data is available for average daily traffic from a report prepared
by NuStats on behalf of SRTC, and for non-incorporated parts of Spokane County, the rate is 11.55 trips
per household per day. The trip making characteristics for the site are summarized on Table 1.

Table 1 - Trip Generation Characteristics for The Creek at Chester

ez i ADT
it | V01@077 | Directional | Vol@  Vole
UM | Trpsper | Distiibution | Taips | 1155 Trips
| 26% M | vEE0ut Lo LT
49 38 10 28 50 | 32 18 - 566

Based on the information on Table 1 the site will generate 38 new trips during the a.m. peak hour and 50
new trips in the p.m. peak hour. During an average day, the site will generate 566 trips.

V. Trip Distribution

Overall distribution from the site is expected to be 40% west on Thorpe Road, and 60% north on Madison
Road as shown on Figure 5, Trip Distribution. This is substantially different than the distribution
contained in the trip distribution letter prepared for this project. However, the field counts at the Thorpe
Road / Madison Road intersection indicate that this distribution is more reflective of residential
distribution in the area. Itis likely that more trips from the area have ends within the Valley and closer to
the site than anticipated in the trip distribution letter. This discrepancy was brought to Spokane County
and Spokane Valley personnel’s attention as soon as it was discovered.

Note that all of the traffic generated by the project is assumed to use the Thorpe Road / Madison Road
intersection. A small amount of traffic may go south from the site. However, this is expected to be a very
small amount, and was therefore neglected, in part to ensure that the Thorpe Road / Madison Road
intersection is functioning at acceptable levels of service. The traffic on Thorpe Road is expected to use
Dishman-Mica Road to/from the north, with very limited traffic using Dishman-Mica Road to the south.
The site generated traffic volumes are shown on the lower left corner of Figure 3 for the a.m. peak hour
and Figure 4 for the p.m. peak hour.

VI. Level of Service Analysis

Intersection levels of service are expressed by using letter designations from A to F, whereby LOS A
represents the best operating conditions and LOS F the worst (saturated flow or over-capacity)
conditions. The levels are designed to determine how well an intersection is functioning with respect to
variables such as traffic flow and delay.

Sunburst Engineering , | The Creek at Chester Threshold Traffic Study
July, 2007 3 Spokane County, WA
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The Creek at Chester

Threshold Traffic Study

Figure 5
Distribution Map
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Pine Valley Ranch
132 single family residential lots platted
__0Olots built out
132 single family residential lots

Trip Generation

Table 4 - Trip. Generation Rates for LUC # 220 — Apariments

AM Peak Hour i PM Peak Hour
Dwellin R Directional e Directional
Units | YOLBer" | Disribution | VOLPOr* | pisbution
: 20% In_| 80% Out 65% In | 35% Out
132 | 69 | 14 | 55 9 | B9 | 31
_ Average Daily Trip Ends (ADT) *AM Vol. eqn: T=0.49(X)+3.73
Units Rate ADT “*PM Vol. egn: 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 Suliivan 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



Transportation Impact Analysis

Pine Valley Ranch Phase II November 2014

Project Impacts

This section documents the impacts which the proposed project would have on the
transportation network in the surrounding vicinity. First, trips to be generated by the proposed
project are estimated and assigned to the transportation network. With-project levels of
service at identified study intersections are evaluated and compared to the baseline condition

and local agency standards. Any potential traffic safety impacts and transit and non-
motorized impacts are discussed.

Trip Generation

Weekday PM peak hour trip generation for the proposed project was calculated based on trip
rates published in the Institute of Transportation Engineer's Trip Generation Manual (Sth
Edition, 2012). The trip generation rates are based on hundreds of studies for different land
uses. For this study, the apartments land use (#220) was study with the regression equation
used based on the size of the development and recommendations in the Trip Generation

Handbook (ITE, 2nd Edition, 2004).

The resulting trip generation estimate for the proposed development during the average
weekday PM peak hour is shown in Table 3. As shown, the proposed residential
development is anticipated to generate 90 net new project trips (59 inbound trips and 31
outbound trips) during the weekday PM peak hour.

Table 3. Weekday PM Peak Hour Trip Generation Summary

Net New Project Trips®
Land Use Size Rate' In Out Total
Apaﬂments (LU 220) 132 DU eqn 59 31 90

1. Rate derived from equation provided for LU 220 within the ITE Trip Generation Manual, 8™ Edition.
2. In/out percentages based on ITE Trip Generation Manual, Sth Edition.

As shown in Table 3, the proposed residential development is anticipated to generate 90
vehicle trips during the weekday PM peak hour. Of these trips, it is estimated that 59 will be
oriented towards the site while 31 leave the site during the weekday PM peak hour.

Trip Distribution and Assignment

The distribution of project traffic is based on a review of local travel patterns and coordination
with Spokane Valley, Spokane County,-and WSDOT staff. Based on the trip distribution

patterns shown in Figure 5, weekday PM peak-hour project traffic was assigned to each of
the study intersections as shown in Figure 6.

The project traffic volumes were added to the future baseline 2017 traffic volumes to form the
basis of the with-project analysis. Figure 7 shows the weekday PM peak hour with-project

traffic volumes. The future with-project traffic volumes and project share are summarized in
Table 4.

Eaﬁspogroup =r | - Page 12
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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 | perUnit | 65%In_|35% Out
78 .59 |1 15 | a4 ] 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
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HCM 2010 Signalized Intersection Summary

2015 AM Existing

1: University Rd & 32nd Ave 9/12/2016
Ay v AN b 2] Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4p 4% LT S Y 4+
Traffic Volume (veh/h) 4 125 6 32 441 1M1 19 73 60 61 46 4
Future Volume (veh/h) 4 125 6 32 441 111 19 73 60 61 46 4
Number 5 2 12 1 6 16 3 8 18 7. 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099  1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 100 1.00 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1868 1900 1900 1883 1900 1900 1875 1900 1759 1832 1900
Adj Flow Rate, veh/h 4 136 7 35 479 121 21 79 65 66 50 4
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 09 092 092 092 092
Percent Heavy Veh, % 1 1 1 0 0 0 0 0 0 8 2 2
Cap, veh/h 108 1395 70 142 1129 276 38 305 227 89 618 49
Arrive On Green 042 042 042 042 042 042 002 016 016 005 0.19 0.9
Sat Flow, veh/h 19 3326 168 87 2691 658 1810 1940 1441 1675 3269 258
Grp Volume(v), veh/h 77 0 70 34 0 294 21 72 72 66 26 28
Grp Sat Flow(s),veh/h/In 1843 0 1670 1839 0 1597 1810 1781 1601 1675 1741 1787
Q Serve(g_s), s 0.0 0.0 1.0 0.0 0.0 4.9 0.4 1.3 1.5 1.5 0.5 0.5
Cycle Q Clear(g_c), s 0.9 0.0 1.0 4.9 0.0 4.9 0.4 1.3 1.5 1.5 0.5 0.5
Prop In Lane 0.05 0.10  0.10 041  1.00 0.90  1.00 0.14
Lane Grp Cap(c), veh/h 873 0 701 876 0 670 38 280 252 89 329 338
VIC Ratio(X) 009 000 010 039 000 044 055 026 029 074 008 0.08
Avail Cap(c_a), veh/h 1528 0 1325 1546 0 1268 957 1413 1270 887 1381 1418
HCM Platoon Ratio 1.00 100 1.00 100 100 1.00 100 1.00 100 100 100 1.00
Upstream Filter(l) 1.00 000 100 100 000 100 100 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 6.6 0.0 6.6 7.8 0.0 78 183 140 144 176 126 126
Incr Delay (d2), siveh 0.1 0.0 0.1 0.6 0.0 1.0 168 1.0 1.3 16.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.5 0.0 0.5 26 0.0 23 0.4 0.7 0.8 1.1 0.2 0.3
LnGrp Delay(d),s/veh 6.7 0.0 6.8 8.4 0.0 88 361 1560 154 337 128 1238
LnGrp LOS A A A A D B B C B B
Approach Vol, veh/h 147 635 165 120
Approach Delay, s/veh 6.8 8.6 17.7 24.3
Approach LOS A A B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.9 48 122 20.9 6.0 109
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 20.0 300 300 20,0 300
Max Q Clear Time (g_ctl1), s 3.0 24 25 6.9 3.5 35
Green Ext Time (p_c), s 9.6 0.0 2.1 8.9 0.2 2.0
Intersection Summary
HCM 2010 Ctrl Delay 11.5
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 2



HCM 2010 Signalized Intersection Summary

2015 AM Existing

2: Schafer Rd/University Rd & Dishman-Mica Rd 9/12/2016
T T 2 e S N SR S A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b1 4 if LT oS % S % 4 if
Traffic Volume (veh/h) 1 126 35 10 378 18 213 95 22 14 37 11
Future Volume (veh/h) 1 126 35 10 378 18 213 95 22 14 37 11
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1776 1900 1900 1859 1900 1900 1885 1900 1900 1810 1900
Adj Flow Rate, veh/h 1 138 38 1 415 20 234 104 24 15 41 12
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 7 0 0 2 2 0 1 1 0 5 0
Cap, veh/h 5 448 407 21 901 43 325 312 72 28 84 75
Arrive On Green 000 025 025 001 026 026 018 021 021 002 005 005
Sat Flow, veh/h 1810 1776 1615 1810 3432 165 1810 1482 342 1810 1810 1615
Grp Volume(v), veh/h 1 138 38 1 213 222 234 0 128 15 41 12
Grp Sat Flow(s),veh/h/In 1810 1776 1615 1810 1766 1830 1810 0 1824 1810 1810 1615
Q Serve(g_s), s 0.0 25 0.7 0.2 4.0 4.0 4.8 0.0 2.3 0.3 0.9 0.3
Cycle Q Clear(g_c), s 0.0 2.5 0.7 0.2 4.0 4.0 4.8 0.0 23 0.3 0.9 0.3
Prop In Lane 1.00 1.00  1.00 0.09 1.00 019  1.00 1.00
Lane Grp Cap(c), veh/h 5 448 407 21 464 481 325 0 384 28 84 75
VIC Ratio(X) 022 031 009 053 046 046 072 000 033 054 049 0.6
Avail Cap(c_a), veh/h 1154 1133 1030 923 1127 1167 923 0 1303 923 1293 1154
HCM Platoon Ratio 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(]) 100 100 100 1.00 100 100 100 000 100 100 1.00 1.00
Uniform Delay (d), s/veh 195 119 112 193 121 121 152 00 131 192 182 179
Incr Delay (d2), sfveh 30.5 0.6 01 264 1.0 1.0 4.3 0.0 07 211 6.0 14
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 1.3 0.3 0.3 20 2.1 27 0.0 1.3 0.3 0.6 0.2
LnGrp Delay(d),s/veh 501 124 114 457 131 131 194 00 138 403 243 193
LnGrp LOS D B B D B B B B D C B
Approach Vol, veh/h 177 446 362 68
Approach Delay, s/veh 124 13.9 17.4 26.9
Approach LOS B B B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 45 159 110 78 40 163 46 143
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax),s 200 250 200 280 250 250 200 280
Max Q Clear Time (g_ctl1),s 2.2 45 6.8 29 2.0 6.0 2.3 4.3
Green Ext Time (p_c), s 0.0 4.4 0.9 1.3 0.0 4.3 0.0 1.3
Intersection Summary
HCM 2010 Ctrl Delay 15.7
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 4



HCM 2010 Signalized Intersection Summary

2015 AM Existing

3: Bowdish Rd & 32nd Ave 9/12/2016
O TR 2 N N B I S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % B % 8 & &
Traffic Volume (veh/h) 51 412 34 23 253 8 52 44 28 73 109 92
Future Volume (veh/h) 51 412 34 23 253 8 52 44 28 73 109 92
Number 5 2 12 1 6 16 3 8 18 s 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1849 1900 1900 1822 1900 1900 1856 1900 1900 1886 1900
Adj Flow Rate, veh/h 58 468 39 26 288 9 59 50 32 83 124 105
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 08 08 08 08 08 08 08 08 088 08 0.8 088
Percent Heavy Veh, % 2 3 3 0 4 4 2 2 2 1 1 1
Cap, veh/h 494 659 55 336 659 21 255 202 101 190 216 155
Arrive On Green 003 039 039 002 038 038 028 028 028 028 028 028
Sat Flow, veh/h 1774 1684 140 1810 1758 55 509 728 363 319 778 557
Grp Volume(v), veh/h 58 0 507 26 0 297 141 0 0 312 0 0
Grp Sat Flow(s),veh/h/In 1774 0 1824 1810 0 1812 1600 0 0 1654 0 0
Q Serve(g_s), s 0.9 0.0 105 0.4 0.0 5.5 0.0 0.0 0.0 4.2 0.0 0.0
Cycle Q Clear(g_c), s 0.9 00 105 0.4 0.0 5.5 2.8 0.0 0.0 74 0.0 0.0
Prop In Lane 1.00 0.08  1.00 003 042 023 0.27 0.34
Lane Grp Cap(c), veh/h 494 0 713 336 0 680 559 0 0 561 0 0
VIC Ratio(X) 012 000 071 008 000 044 025 000 000 056 0.00 000
Avail Cap(c_a), veh/h 1165 0 977 1050 0 970 926 0 0 976 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 000 100 000 0.0
Uniform Delay (d), s/veh 8.4 00 115 9.5 00 105 127 0.0 00 143 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 2.0 0.1 0.0 0.6 0.3 0.0 0.0 1.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.4 0.0 5.6 0.2 0.0 28 14 0.0 0.0 3.6 0.0 0.0
LnGrp Delay(d),s/veh 8.5 00 135 9.6 00 111 130 0.0 00 155 0.0 0.0
LnGrp LOS A B A B B B
Approach Vol, veh/h 565 323 141 312
Approach Delay, s/veh 13.0 11.0 13.0 15.5
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 48 225 17.5 55 218 175
Change Period (Y+Rc), s 4.0 5.0 5.0 4.0 5.0 5.0
Max Green Setting (Gmax),s 185  24.0 240 185 240 240
Max Q Clear Time (g_c*l1),s 24 125 9.4 29 75 4.8
Green Ext Time (p_c), s 0.0 5.0 3.4 0.1 6.3 3.8
Intersection Summary
HCM 2010 Ctrl Delay 13.1
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2015 AM Existing

4: Bowdish Rd & Dishman-Mica Rd 9/12/12016
Aoy ot AN A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L1 B % 8 & ) i
Traffic Volume (veh/h) 6 113 31 9 269 20 112 143 16 21 59 7
Future Volume (veh/h) 6 113 31 9 269 20 112 143 16 21 59 7
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/in 1900 1859 1900 1900 1882 1900 1900 1883 1900 1900 1900 1900
Adj Flow Rate, veh/h 7 128 35 10 306 23 127 162 18 24 67 8
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 08 088 08 08 08 08 08 08 088 08 088 088
Percent Heavy Veh, % 0 2 2 0 1 1 1 1 1 0 0 0
Cap, veh/h 14 426 116 19 529 40 295 264 26 197 416 431
Arrive On Green 000 030 030 001 031 031 027 027 027 027 027 027
Sat Flow, veh/h 1810 1406 385 1810 1730 130 554 989 96 247 1558 1615
Grp Volume(v), veh/h 7 0 163 10 0 329 307 0 0 91 0 8
Grp Sat Flow(s),veh/h/In 1810 0 1791 1810 0 1860 1638 0 0 1804 0 1615
Q Serve(g_s), s 0.1 0.0 24 0.2 0.0 5.2 4.2 0.0 0.0 0.0 0.0 0.1
Cycle Q Clear(g_c), s 0.1 0.0 24 0.2 0.0 5.2 5.7 0.0 0.0 1.3 0.0 0.1
Prop In Lane 1.00 0.21 1.00 007 041 0.06 0.26 1.00
Lane Grp Cap(c), veh/h 14 0 542 19 0 569 585 0 0 614 0 431
VIC Ratio(X) 051 000 030 052 000 058 052 000 000 015 0.00 0.02
Avail Cap(c_a), veh/h 785 0 1295 1309 0 1291 897 0 0 938 0 747
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(1) 100 000 100 100 000 100 100 000 000 100 000 1.00
Uniform Delay (d), s/veh 17.1 0.0 92 170 0.0 101 11.3 0.0 0.0 9.8 0.0 9.3
Incr Delay (d2), s/veh 36.9 0.0 04 279 0.0 1.3 1.0 0.0 0.0 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.2 0.0 1.2 0.2 0.0 2.8 2.7 0.0 0.0 0.7 0.0 0.1
LnGrp Delay(d),s/veh 54.0 0.0 9.7 449 00 114 123 0.0 0.0 9.9 0.0 9.4
LnGrp LOS D A D B B A A
Approach Vol, veh/h 170 339 307 99
Approach Delay, s/veh 11.5 12.4 12.3 9.9
Approach LOS B B B A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 44  16.0 14.2 43 161 14.2
Change Period (Y+Rc), s 4.0 5.5 5.0 4.0 5.5 5.0
Max Green Setting (Gmax),s 25.0  25.0 160 150 24.0 16.0
Max Q Clear Time (g_ct+l1),s 2.2 44 3.3 2.1 7.2 7.7
Green Ext Time (p_c), s 0.0 3.7 2.7 0.0 34 2.0
Intersection Summary
HCM 2010 Ctrl Delay 12.0
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 TWSC

2015 AM Existing

9: Dishman-Mica Rd & Thorpe Rd 9/12/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations ¥ S )

Traffic Vol, veh/h 6 73 218 12 34 1N

Future Vol, veh/h 6 73 218 12 34 1M1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 0 0 3 0 3 5

Mvmt Flow 8 92 276 15 43 141

Major/Minor Minor1 Major1 Major2

Conflicting Flow Al 511 284 0 0 291 0
Stage 1 284 - - - - -
Stage 2 227 - - - - -

Critical Hdwy 6.4 6.2 - - 413 -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 5.4 - - - -

Follow-up Hdwy 3.5 3.3 - - 2.227 -

Pot Cap-1 Maneuver 526 760 - - 1265 -
Stage 1 769 - - - - -
Stage 2 815 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 507 760 - - 1265

Mov Cap-2 Maneuver 507 - - - - -
Stage 1 769 - - -
Stage 2 785 - - - - -

Approach WB NB SB

HCM Control Delay, s 10.7 0 1.9

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - 732 1265 -

HCM Lane V/C Ratio - - 0.137 0.034 -

HCM Control Delay (s) - 107 79 0

HCM Lane LOS - B A A

HCM 95th %tile Q(veh) - - 05 01 -

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 TWSC 2015 AM Existing

11: Pines Rd & 16th Ave 9/12/2016
Intersection
Int Delay, s/veh 7.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B g & &
Traffic Vol, veh/h 0 223 41 47 191 0 24 0 198 0 134 31
Future Vol, veh/h 0 223 # 47 191 0 24 0 198 0 134 31
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 83 88 88 88 88 88 88 88 88 83 88
Heavy Vehicles, % 0 4 0 0 5 0 0 0 2 2 6 0
Mvmt Flow 0 253 47 53 217 0 27 0 225 0 152 35
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All - 0 0 300 0 0 695 601 277 713 624 217
Stage 1 - - - - - - 2717 277 - 324 324 -
Stage 2 - - - - - - 418 324 - 389 300 -
Critical Hdwy - - - 4.1 - - 71 65 622 712 656 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 6.12 556 -
Critical Hdwy Stg 2 - - - - - - 6.1 55 - 6.12 5.56 -
Follow-up Hdwy - - - 2.2 - - 35 4 3318 3518 4.054 3.3
Pot Cap-1 Maneuver 0 - - 1273 - 0 359 417 762 347 397 828
Stage 1 0 - - - - 0 734 685 . 688 643 -
Stage 2 0 - - - - 0 616 653 - 635 658 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - 1273 - - 228 397 762 236 378 828
Mov Cap-2 Maneuver - - - - - - 228 397 - 236 378 -
Stage 1 - - - - - - 734 685 - 688 613 -
Stage 2 - - - - - - 422 622 - 448 658 -
Approach EB WB NB SB
HCM Control Delay, s 0 1.6 15.1 20.2
HCM LOS C C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn1

Capacity (veh/h) 608 - - 1273 - 42
HCM Lane V/C Ratio 0.415 - - 0.042 - 0.445
HCM Control Delay (s) 15.1 - - 8 0 20.2
HCM Lane LOS C - - A A C
HCM 95th %tile Q(veh) 2 - - 01 - 22
Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

2015 AM Existing

12: Hwy 27 & 16th Ave 9/12/2016
A T N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) if g d L S L oS
Traffic Volume (veh/h) 193 206 22 5 188 68 49 401 18 39 99 1
Future Volume (veh/h) 193 206 22 5 188 68 49 401 18 39 99 1
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1881 1900 1900 1864 1900 1900 1882 1900 1900 1828 1900
Adj Flow Rate, veh/h 227 242 26 6 221 0 58 472 21 46 116 1
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 085 08 08 08 08 08 08 08 08 085 085 085
Percent Heavy Veh, % 1 1 0 2 2 0 0 1 1 0 4 4
Cap, veh/h 277 296 497 8 290 259 88 674 30 77 660 6
Arrive On Green 031 031 031 016 016 000 005 019 019 004 019 0.9
Sat Flow, veh/h 889 948 1592 49 1812 1615 1810 3488 155 1810 3528 30
Grp Volume(v), veh/h 469 0 26 227 0 0 58 242 251 46 57 60
Grp Sat Flow(s),veh/h/In 1837 0 1592 1861 0 1615 1810 1788 1855 1810 1736 1822
Q Serve(g_s), s 16.2 0.0 0.8 8.0 0.0 0.0 22 8.6 8.7 1.7 1.9 1.9
Cycle Q Clear(g_c), s 16.2 0.0 0.8 8.0 0.0 0.0 2.2 8.6 8.7 1.7 1.9 1.9
Prop In Lane 0.48 1.00  0.03 1.00  1.00 0.08  1.00 0.02
Lane Grp Cap(c), veh/h 573 0 497 298 0 259 88 346 359 7 325 341
VIC Ratio(X) 082 000 005 076 000 000 066 070 070 060 018 0.18
Avail Cap(c_a), veh/h 1339 0 1161 814 0 707 792 782 811 792 760 797
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 1.00 100 1.00
Upstream Filter (1) 1.00 000 100 100 000 000 100 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.8 00 165 275 0.0 00 320 258 258 322 234 234
Incr Delay (d2), s/iveh 29 0.0 0.0 4.0 0.0 0.0 8.0 1.9 1.9 7.2 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 8.7 0.0 0.3 44 0.0 0.0 1.3 44 4.6 1.0 0.9 1.0
LnGrp Delay(d),s/veh 24.7 00 165 315 0.0 00 401 277 277 395 235 235
LnGrp LOS C B C D C C D C C
Approach Vol, veh/h 495 227 551 163
Approach Delay, s/veh 24.3 315 29.0 28.0
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 83 178 16.0 79 183 26.4
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_ctl1),s 4.2 3.9 10.0 3.7 107 18.2
Green Ext Time (p_c), s 0.1 27 1.1 0.1 26 3.2
Intersection Summary
HCM 2010 Ctrl Delay 21.7
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2015 AM Existing

13: Pines Rd & 32nd Ave 9/12/2016
R 2 N B S TR
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % S b S % S b S
Traffic Volume (veh/h) 15 344 3 38 390 53 43 50 99 181 33 3
Future Volume (veh/h) 15 344 3 38 390 53 43 50 99 181 33 31
Number 1 6 16 5 2 12 7 4 14 3 8 18
[nitial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 096  0.99 099 091 097 0.98 0.94
Parking Bus, Adj 100 100 100 100 100 100 1.00 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1845 1900 1845 1838 1900 1900 1863 1900 1863 1900 1900
Adj Flow Rate, veh/h 18 414 4 46 470 64 52 60 119 218 40 37
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 083 083 08 083 08 08 08 08 083 083 08 083
Percent Heavy Veh, % 0 3 3 3 3 3 0 0 0 2 0 0
Cap, veh/h 353 886 9 439 789 107 336 88 174 364 220 204
Arrive On Green 001 049 049 002 050 050 003 016 016 012 025 025
Sat Flow, veh/h 1810 1824 18 1757 1583 216 1810 545 1082 1774 880 814
Grp Volume(v), veh/h 18 0 418 46 0 534 52 0 179 218 0 77
Grp Sat Flow(s),veh/h/in 1810 0 1841 1757 0 1798 1810 0 1627 1774 0 1693
Q Serve(g_s), s 0.5 00 140 1.2 00 196 2.2 0.0 9.6 9.0 0.0 3.3
Cycle Q Clear(g_c), s 0.5 00 140 1.2 00 196 22 0.0 9.6 9.0 0.0 3.3
Prop In Lane 1.00 0.01 1.00 0.12  1.00 066  1.00 0.48
Lane Grp Cap(c), veh/h 353 0 895 439 0 897 336 0 261 364 0 424
VIC Ratio(X) 005 000 047 010 000 060 015 000 069 060 0.00 0.18
Avail Cap(c_a), veh/h 722 0 895 965 0 897 665 0 562 624 0 457
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 1.00 000 100 1.00 000 100 100 000 100 100 0.0 1.00
Uniform Delay (d), s/veh 13.7 00 158 125 00 166 309 00 367 263 00 273
Incr Delay (d2), s/veh 0.1 0.0 1.8 0.1 0.0 29 0.2 0.0 6.6 1.6 0.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.2 0.0 7.5 0.6 00 104 1.1 0.0 4.8 4.6 0.0 1.6
LnGrp Delay(d),s/veh 13.7 00 176 126 00 195 311 00 433 279 00 277
LnGrp LOS B B B B C D C C
Approach Vol, veh/h 436 580 231 295
Approach Delay, s/veh 17.4 18.9 40.6 27.9
Approach LOS B B D C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 3 6 7 8
Phs Duration (G+Y+Rc), s 56 512 160 199 6.8  50.0 7.7 282
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 4.5 5.0 4.5 5.0
Max Green Setting (Gmax),s 200 300 250 320 300 450 200 250
Max Q Clear Time (g_ct+l1),s 25 216 11.0 116 32 16.0 4.2 5.3
Green Ext Time (p_c), s 0.0 55 0.5 2.6 0.1 13.0 0.1 26
Intersection Summary.
HCM 2010 Ctrl Delay 235
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC 2015 AM Existing

18: Madison Rd & Thorpe Rd 9/12/2016

Intersection

Int Delay, s/veh 4.8

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

Lane Configurations & & &> &

Traffic Vol, veh/h 75 0 10 0 0 0 49 61 0 0 24 51

Future Vol, veh/h 75 0 10 0 0 0 49 61 0 0 24 51

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 82 82 82 82 82 82 82 82 82 82 82 82

Heavy Vehicles, % 4 0 0 0 0 0 2 0 0 0 0 0

Mvmt Flow 91 0 12 0 0 0 60 74 0 0 29 62

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow Al 254 254 60 260 285 74 9N 0 0 74 0 0
Stage 1 60 60 - 194 194 - - - - - - -
Stage 2 194 194 - 66 91 - - - - - - -

Critical Hdwy 714 65 6.2 71 65 62 412 - - 41 - -

Critical Hdwy Stg 1 6.14 55 - 6.1 55 - - - - - - -

Critical Hdwy Stg 2 6.14 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.536 4 33 35 4 33 2.218 - - 2.2 - -

Pot Cap-1 Maneuver 695 653 1011 697 628 993 1504 - - 1538 - -
Stage 1 946 849 - 812 744 - - - - - - -
Stage 2 803 744 - 950 823 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 673 626 1011 667 602 993 1504 - - 1538 - -

Mov Cap-2 Maneuver 673 626 - 667 602 - - - - - -
Stage 1 906 849 - 778 713 - - - - - -
Stage 2 769 713 - 939 823 - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 1 0 3.3 0

HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1504 - - 701 - 1538 - -

HCM Lane V/C Ratio 0.04 - - 0.148 - - - -

HCM Control Delay (s) 7.5 0 - N 0 0 - -

HCM Lane LOS A A - B A A - -

HCM 95th %tile Q(veh) 0.1 - - 05 - 0 - -

Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

2015 AM Existing

19: Hwy 27 & 32nd Ave 9/12/2016
O T 2 N N S TR
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI S b S LI & LI &S
Traffic Volume (veh/h) 125 221 55 59 191 66 114 258 126 22 78 72
Future Volume (veh/h) 125 221 55 59 191 66 114 258 126 22 78 72
Number s 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1863 1838 1900 1810 1849 1900 1845 1856 1900 1900 1793 1900
Adj Flow Rate, veh/h 134 238 59 63 205 71 123 277 135 24 84 77
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 2 3 3 5 3 3 3 3 3 0 5 5
Cap, veh/h 179 809 197 102 326 113 164 487 231 52 256 212
Arrive On Green 010 029 029 006 025 025 009 021 021 003 014 014
Sat Flow, veh/h 1774 2787 677 1723 1314 455 1757 2323 1102 1810 1771 1467
Grp Volume(v), veh/h 134 147 150 63 0 276 123 208 204 24 80 81
Grp Sat Flow(s),veh/h/In 1774 1746 1718 1723 0 1769 1757 1764 1662 1810 1704 1534
Q Serve(g_s), s 3.6 3.2 3.3 1.7 0.0 6.7 3.3 5.1 5.3 0.6 2.1 2.3
Cycle Q Clear(g_c), s 3.6 32 3.3 1.7 0.0 6.7 3.3 5.1 5.3 0.6 2.1 2.3
Prop In Lane 1.00 039  1.00 026  1.00 066  1.00 0.96
Lane Grp Cap(c), veh/h 179 507 499 102 0 439 164 370 348 52 246 222
VIC Ratio(X) 075 029 030 062 000 063 075 056 058 047 033 0.36
Avail Cap(c_a), veh/h 915 1441 1418 889 0 1460 1087 1455 1372 1120 1406 1266
HCM Platoon Ratio 1.00 100 100 100 100 1.00 100 1.00 100 100 1.00 1.00
Upstream Filter(l) 1.00 100 1.00 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 212 133 134 223 00 162 214 172 173 232 186 187
Incr Delay (d2), s/veh 6.1 0.3 0.3 6.0 0.0 1.5 6.7 1.0 1.2 6.4 0.7 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.1 1.6 1.6 1.0 0.0 3.5 1.9 26 25 0.4 1.0 1.0
LnGrp Delay(d),s/veh 273 136 137 283 00 177 281 182 184 296 193 196
LnGrp LOS C B B C B C B B C B B
Approach Vol, veh/h 431 339 535 185
Approach Delay, s/veh 17.9 19.7 20.5 20.7
Approach LOS B B C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.9 157 74 186 100 125 94 165
Change Period (Y+Rc), s 55 55 4.5 4.5 55 55 4.5 4.5
Max Green Setting (Gmax),s 300 400 250 400 300 400 250 400
Max Q Clear Time (g_ctl1),s 2.6 73 3.7 5.3 5.3 4.3 5.6 8.7
Green Ext Time (p_c), s 0.0 2.7 0.1 3.6 0.3 27 0.3 3.6
Intersection Summary
HCM 2010 Ctrl Delay 19.6
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC 2015 AM Existing

20: 32nd Ave & Evergreen Rd 9/12/2016
Intersection
Int Delay, s/veh 3.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L S & & ¥ b
Traffic Vol, veh/h 192 185 2 0 192 21 0 0 0 5 0 98
Future Vol, veh/h 192 185 2 0 192 21 0 0 0 5 0 98
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - - - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 9 9% 9 9 9 90 90 9 90 9 9 90
Heavy Vehicles, % 2 2 0 0 5 0 0 0 0 0 0 4
Mvmt Flow 213 206 2 0 213 23 0 0 0 6 0 109
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 237 0 0 208 0 0 912 870 207 858 859 225
Stage 1 - - - - - - 633 633 - 225 225 -
Stage 2 - - - - - - 2719 237 - 633 634 -
Critical Hdwy 412 - - 4.1 - - 71 65 6.2 71 65 624
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.218 - - 22 - - 3.5 4 33 35 4 3.336
Pot Cap-1 Maneuver 1330 - - 1375 . - 257 292 839 2719 296 809
Stage 1 - - - - - - 471 476 - 782 721 -
Stage 2 - - - - - - 732 713 - 471 476 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1330 - - 1375 - - 195 245 839 245 249 809
Mov Cap-2 Maneuver - - - - - - 195 245 - 245 249 -
Stage 1 - - - - - - 396 400 - 657 721 -
Stage 2 - - - - - - 633 713 - 396 400 -
Approach EB WB NB SB
HCM Control Delay, s 4.2 0 0 10.6
HCM LOS A B

Minor Lane/Major Mymt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1330 - - 1375 - - 245 809
HCM Lane V/C Ratio - 0.16 - - - - - 0.023 0.135
HCM Control Delay (s) 0 82 - - 0 20 10.1
HCM Lane LOS A A - - A - - C B
HCM 95th %tile Q(veh) - 06 - - 0 - - 01 05
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC

2015 AM Existing

21: Sullivan Rd & 32nd Ave 9/12/2016
Intersection
Int Delay, s/veh 5
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations W ) ¢ 7
Traffic Vol, veh/h 181 9 14 74 22 142
Future Vol, veh/h 181 9 14 74 22 142
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 2 0 0 0 0 8
Mvmt Flow 229 11 18 9 28 180
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 157 28 28 0 - 0
Stage 1 28 - - - - -
Stage 2 129 - - - - -
Critical Hdwy 6.42 6.2 4.1 - -
Critical Hdwy Stg 1 542 - - - - -
Critical Hdwy Stg 2 542 - - - -
Follow-up Hdwy 3.518 3.3 2.2 - - -
Pot Cap-1 Maneuver 834 1053 1599 - -
Stage 1 995 - - - - -
Stage 2 897 - - -
Platoon blocked, % - -

Mov Cap-1 Maneuver 824 1053 1599 - - -
Mov Cap-2 Maneuver 824 - - - - -
Stage 1 995 - - - -

Stage 2 886 - - - - -
Approach EB NB SB
HCM Control Delay, s 11.1 1.2 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1599 - 833 - -
HCM Lane V/C Ratio 0.011 - 0.289 -
HCM Control Delay (s) 7.3 0 1141 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 12 -
Painted Hills PRD Synchro 9 Report
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Queues 2015 PM Existing

1: University Rd & 32nd Ave 9/12/2016
—- <« 1 M|

Lane Group EBT WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 428 337 21 100 107 119
vi/c Ratio 039 038 007 013 029 0.08
Control Delay 146 138 231 124 215 103
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 146 138 231 124 215 103
Queue Length 50th (ft) 45 32 5 6 24 7
Queue Length 95th (ft) 105 81 27 26 81 34
Internal Link Dist (ft) 112 93 1057 1152
Turn Bay Length (ft) 94 102

Base Capacity (vph) 2304 1839 848 2281 832 2445
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 019 018 002 004 013 0.5

Intersection Summary
Description: Changed from City controller phase to E-W NEMA Phase to get 2010 HCM Analysis

Painted Hills PRD Synchro 9 Report
Whipple Consulting Engineers Page 1



HCM 2010 Signalized Intersection Summary

2015 PM Existing

1: University Rd & 32nd Ave 9/12/2016
A ey v AN 2N Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4% 4% LI 'S L o
Traffic Volume (veh/h) 2 371 16 72 176 59 19 54 37 97 104 5
Future Volume (veh/h) 2 371 16 72 176 59 19 54 37 97 104 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1877 1900 1900 1889 1900 1900 1878 1900 1863 1900 1900
Adj Flow Rate, veh/h 2 408 18 79 193 65 21 59 41 107 114 5
Adj No. of Lanes 0 2 0 0 2 0 i 2 0 1 2 0
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 1 1 0 0 0 0 2 2 2 0 0
Cap, veh/h 102 1308 57 327 708 243 38 308 196 144 731 32
Arrive On Green 038 038 038 038 038 038 002 015 015 008 021 021
Sat Flow, veh/h 3 3405 149 473 1844 632 1810 2095 1329 1774 3524 154
Grp Volume(v), veh/h 225 0 203 172 0 165 21 49 51 107 58 61
Grp Sat Flow(s),veh/h/In 1875 0 1682 1342 0 1607 1810 1784 1640 1774 1805 1873
Q Serve(g_s), s 0.0 0.0 3.1 0.1 0.0 2.6 04 0.9 1.0 21 1.0 1.0
Cycle Q Clear(g_c), s 3.0 0.0 3.1 3.2 0.0 2.6 0.4 0.9 1.0 2.1 1.0 1.0
Prop In Lane 0.01 009 046 039  1.00 081  1.00 0.08
Lane Grp Cap(c), veh/h 821 0 646 661 0 617 38 262 241 144 375 389
VIC Ratio(X) 027 000 031 026 000 027 055 019 021 074 016 0.16
Avail Cap(c_a), veh/h 1653 0 1396 1248 0 1334 1001 1481 1361 982 1498 1554
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 7.8 0.0 7.8 7.5 0.0 76 175 135 136 162 117 117
Incr Delay (d2), s/veh 0.4 0.0 0.6 0.4 0.0 05 16.6 0.7 09 101 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.7 0.0 1.5 1.2 0.0 1.2 0.4 0.5 0.5 1.4 0.5 0.5
LnGrp Delay(d),s/veh 8.2 0.0 8.4 8.0 0.0 81 341 143 145 263 121 121
LnGrp LOS A A A A C B B C B B
Approach Vol, veh/h 428 337 121 226
Approach Delay, s/veh 8.3 8.1 17.8 18.8
Approach LOS A A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.9 48 125 18.9 69 103
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 200 300 300 200 300
Max Q Clear Time (g_c*l1), s 5.1 24 3.0 5.2 41 3.0
Green Ext Time (p_c), s 9.0 0.0 2.3 9.0 0.3 23
Intersection Summary.
HCM 2010 Ctrl Delay 114
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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Queues 2015 PM Existing

2: Schafer Rd/University Rd & Dishman-Mica Rd 9/13/2016
N Y,

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 18 324 171 42 200 77 67 34 113 5

vi/c Ratio 007 040 022 016 011 026 015 013 030 0.01

Control Delay 339 234 52 327 150 3.7 211 330 284 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 339 234 52 327 150 317 211 330 284 0.0

Queue Length 50th (ft) 7 115 0 16 23 29 16 13 42 0

Queue Length 95th (ft) 30 248 46 53 70 81 58 46 98 0

Internal Link Dist (ft) 1207 123 264 1057

Turn Bay Length (ft) 134 61 70 100

Base Capacity (vph) 855 1080 992 684 1872 684 986 684 1008 911

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 002 030 017 006 011 011 007 005 011 0.01

Intersection Summary

Description: Changed to NEMA phasing, adjust min errors to allow 2010 HCS report

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary 2015 PM Existing
2: Schafer Rd/University Rd & Dishman-Mica Rd 9/13/2016

PN N S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L] £ i LT S b S % $ d
Traffic Volume (veh/h) 16 295 156 38 173 9 70 51 10 31 103 5
Future Volume (veh/h) 16 295 156 38 173 9 70 51 10 31 103 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 1.00 100 100 100 100 1.00 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 18 324 171 42 190 10 77 56 11 34 113 5
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 33 578 491 67 1129 59 104 202 40 57 200 169
Arrive On Green 002 030 030 004 032 032 006 013 013 003 011 0.1
Sat Flow, veh/h 1810 1900 1615 1810 3490 183 1810 1543 303 1810 1900 1610
Grp Volume(v), veh/h 18 324 171 42 98 102 77 0 67 34 113 5
Grp Sat Flow(s),veh/h/in 1810 1900 1615 1810 1805 1868 1810 0 1847 1810 1900 1610
Q Serve(g_s), s 0.4 5.8 3.3 0.9 1.6 1.6 1.7 0.0 1.3 0.7 23 0.1
Cycle Q Clear(g_c), s 04 5.8 33 0.9 1.6 1.6 1.7 0.0 1.3 0.7 2.3 0.1
Prop In Lane 1.00 1.00 1.00 0.10  1.00 0.16  1.00 1.00
Lane Grp Cap(c), veh/h 33 578 491 67 584 604 104 0 242 57 200 169
VIC Ratio(X) 055 05 035 062 017 017 074 000 028 060 057 003
Avail Cap(c_a), veh/h 1122 1178 1001 898 1119 1158 898 0 1282 898 1320 1118
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(1) 1.00 100 100 100 100 100 100 000 100 100 1.00 1.00
Uniform Delay (d), s/veh 196 118 109 191 9.8 98 187 00 158 193 172 162
Incr Delay (d2), s/veh 18.8 1.2 06 127 0.2 02 138 0.0 09 135 3.6 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/Iin 0.4 3.2 1.6 0.7 0.8 0.8 1.2 0.0 0.7 0.6 1.4 0.1
LnGrp Delay(d),s/veh 385 130 15 318 99 100 325 00 167 328 207 163
LnGrp LOS D B B C A A C B C C B
Approach Vol, veh/h 513 242 144 162
Approach Delay, s/veh 134 13.7 251 23.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 i 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 55 183 6.3 102 47  19.0 53 113

Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0

Max Green Setting (Gmax),s 20.0 250 200 280 250 250 20.0 28.0
Max Q Clear Time (g_ctl1),s 2.9 7.8 37 43 24 3.6 27 3.3

Green Ext Time (p_c), s 0.1 45 0.2 1.3 0.0 4.9 0.1 1.3

Intersection Summary

HCM 2010 Ctrl Delay 16.5

HCM 2010 LOS B

Painted Hills PRD Synchro 9 Report
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Queues

2015 PM Existing

3: Bowdish Rd & 32nd Ave 911212016
A e vt

Lane Group EBL EBT WBL WBT NBT  SBT
Lane Group Flow (vph) 16 507 94 341 197 207
vic Ratio 003 066 020 035 045 050
Control Delay 57 197 6.3 96 184 232
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57 197 6.3 96 184 232
Queue Length 50th (ft) 2 131 1 47 45 61
Queue Length 95th (ft) 9  #282 32 155 98 119
Internal Link Dist (ft) 2316 2595 3508 1148
Turn Bay Length (ft) 150 150
Base Capacity (vph) 893 868 773 1067 818 797
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 002 058 012 032 024 026
Intersection Summary
Description: Changed City controller phase to E-W NEMA phase
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 5



HCM 2010 Signalized Intersection Summary

2015 PM Existing

3: Bowdish Rd & 32nd Ave 9/12/2016
A ey v ANt AN d
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % B ® S 1N &
Traffic Volume (veh/h) 15 415 57 87 269 48 21 85 77 38 134 20
Future Volume (veh/h) 15 415 57 87 269 48 21 85 77 38 134 20
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1884 1900 1900 1891 1900 1900 1887 1900
Adj Flow Rate, veh/h 16 446 61 94 289 52 23 91 83 41 144 22
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 0 1 1 0 1 1 1 1 1 1 1 1
Cap, veh/h 536 661 90 436 699 126 118 180 147 148 276 38
Arrive On Green 001 041 041 005 045 045 020 020 020 020 020 020
Sat Flow, veh/h 1810 1622 222 1810 1555 280 107 886 723 222 1355 187
Grp Volume(v), veh/h 16 0 507 94 0 341 197 0 0 207 0 0
Grp Sat Flow(s),veh/h/In 1810 0 1844 1810 0 1835 1716 0 0 1764 0 0
Q Serve(g_s), s 0.2 0.0 9.4 1.2 0.0 5.3 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 9.4 1.2 0.0 5.3 4.2 0.0 0.0 4.2 0.0 0.0
Prop In Lane 1.00 012  1.00 015 012 042 020 0.11
Lane Grp Cap(c), veh/h 536 0 752 436 0 825 445 0 0 462 0 0
VIC Ratio(X) 003 000 067 022 000 041 044 000 000 045 000 000
Avail Cap(c_a), veh/h 1315 0 1059 1139 0 1054 1062 0 0 1083 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Upstream Filter(1) 100 000 100 100 000 100 100 000 000 100 0.00 000
Uniform Delay (d), s/veh 7.2 00 10.1 7.6 0.0 78 149 0.0 00 149 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 1.5 0.2 0.0 0.5 1.0 0.0 0.0 1.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 5.0 0.6 0.0 28 2.1 0.0 0.0 2.3 0.0 0.0
LnGrp Delay(d),s/veh 7.3 00 116 78 0.0 83 159 0.0 00 159 0.0 0.0
LnGrp LOS A B A A B B
Approach Vol, veh/h 523 435 197 207
Approach Delay, s/veh 11.5 8.2 16.9 15.9
Approach LOS B A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.3 220 13.5 45 238 13.5
Change Period (Y+Rc), s 4.0 5.0 5.0 4.0 5.0 5.0
Max Green Setting (Gmax),s 185  24.0 240 185 24.0 24.0
Max Q Clear Time (g_ctl1),s 32 114 6.2 2.2 7.3 6.2
Green Ext Time (p_c), s 0.2 5.6 3.2 0.0 6.7 3.2
Intersection Summary
HCM 2010 Ctrl Delay 1.7
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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Queues

2015 PM Existing

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
A s =t

Lane Group EBL EBT WBL WBT NBT SBT SBR

Lane Group Flow (vph) 11 350 24 188 151 133 5

vlc Ratio 003 038 007 020 034 02 0.01

Control Delay 183 106 17.8 94 150 142 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 183 106 17.8 94 150 142 0.0

Queue Length 50th (ft) 2 38 3 19 19 17 0

Queue Length 95th (ft) 17 158 26 84 90 80 0

Internal Link Dist (ft) 3473 1032 470 3508

Turn Bay Length (ft) 61 75 135

Base Capacity (vph) 776 1302 1292 1676 721 845 817

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 001 027 002 011 021 016  0.01

Intersection Summary.

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2015 PM Existing

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
2N rC NNt N}
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % S % 1S S q if
Traffic Volume (veh/h) 10 220 112 23 155 24 48 82 13 9 118 5
Future Volume (veh/h) 10 220 112 23 155 24 48 82 13 9 118 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1900 1900 1827 1884 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 11 232 118 24 163 25 51 86 14 9 124 5
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 095 09 09 095 09 095 095 095 095 095 095 095
Percent Heavy Veh, % 0 0 0 4 1 1 0 0 0 0 0 0
Cap, veh/h 21 414 211 42 575 88 209 152 21 134 299 266
Arrive On Green 001 035 035 002 03 036 016 016 016 016 016 0.16
Sat Flow, veh/h 1810 1189 605 1740 1596 245 336 922 129 66 1815 1615
Grp Volume(v), veh/h 1 0 350 24 0 188 151 0 0 133 0 5
Grp Sat Flow(s),veh/h/In 1810 0 1793 1740 0 1840 1387 0 0 1881 0 1615
Q Serve(g_s), s 0.2 0.0 49 0.4 0.0 23 1.5 0.0 0.0 0.0 0.0 0.1
Cycle Q Clear(g_c), s 0.2 0.0 4.9 0.4 0.0 23 35 0.0 0.0 2.0 0.0 0.1
Prop In Lane 1.00 0.3¢  1.00 013 034 009 0.07 1.00
Lane Grp Cap(c), veh/h 21 0 624 42 0 664 382 0 0 433 0 266
VIC Ratio(X) 052 000 056 057 000 028 039 000 000 031 000 002
Avail Cap(c_a), veh/h 867 0 1432 1389 0 1411 940 0 0 1071 0 825
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 1.00 000 000 100 000 100
Uniform Delay (d), s/veh 15.4 0.0 83 151 0.0 71 124 0.0 00 117 00 110
Incr Delay (d2), s/veh 25.6 0.0 11 164 0.0 0.3 0.9 0.0 0.0 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.2 0.0 26 0.4 0.0 1.2 1.3 0.0 0.0 1.1 0.0 0.0
LnGrp Delay(d),s/veh 41.0 0.0 94 315 0.0 75 133 0.0 00 123 00 110
LnGrp LOS D A C A B B B
Approach Vol, veh/h 361 212 151 138
Approach Delay, s/veh 104 10.2 13.3 12.3
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 48 164 10.2 44 168 10.2
Change Period (Y+Rc), s 4.0 55 5.0 4.0 5.5 5.0
Max Green Setting (Gmax),s 25.0  25.0 160 150 240 16.0
Max Q Clear Time (g_ctl1),s 2.4 6.9 4.0 2.2 43 55
Green Ext Time (p_c), s 0.0 4.0 1.7 0.0 4.1 1.6
Intersection Summary
HCM 2010 Ctrl Delay 11.1
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 TWSC

2015 PM Existing

9: Dishman-Mica Rd & Thorpe Rd 912/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L P )

Traffic Vol, veh/h 19 56 136 10 70 178

Future Vol, veh/h 19 56 136 10 70 178

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 91 91 91 91 91 91

Heavy Vehicles, % 0 2 1 0 1 1

Mvmt Flow 21 62 149 11 77 196

Major/Minor Minor1 Major1 Major2

Conflicting Flow Al 504 155 0 0 160 0
Stage 1 155 - - - - -
Stage 2 349 - - - - -

Critical Hdwy 6.4 6.22 - 4.11 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 54 - - - - -

Follow-up Hdwy 3.5 3.318 - - 2.209 -

Pot Cap-1 Maneuver 531 891 - 1425 -
Stage 1 878 - - - - -
Stage 2 719 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 499 891 - - 1425

Mov Cap-2 Maneuver 499 - - - - -
Stage 1 878 - - - -
Stage 2 675 - - -

Approach WB NB SB

HCM Control Delay, s 10.4 0 22

HCMLOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 743 1425

HCM Lane V/C Ratio - - 0.111 0.054 -

HCM Control Delay (s) - 104 77 0

HCM Lane LOS - B A A

HCM 95th %tile Q(veh) - - 04 02 -

{/ ‘ g(
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 TWSC 2015 PM Existing

11: Pines Rd & 16th Ave 9/12/2016
Intersection
Int Delay, s/veh 13
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B g & &>
Traffic Vol, veh/h 0 309 48 64 143 0 20 0 162 0 201 103
Future Vol, veh/h 0 309 48 64 143 0 20 0 162 0 201 103
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 0 0 3
Mvmt Flow 0 332 52 69 154 0 22 0 174 0 216 111
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All - 0 0 384 0 0 813 649 358 736 675 154
Stage 1 - - - - - - 358 358 - 291 291 -
Stage 2 - - - - - - 455 291 - 445 384 -
Critical Hdwy - - - 4.1 - - 71 65 6.2 71 65 6.23
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy - - - 2.2 - - 35 4 33 3.5 4 3.327
Pot Cap-1 Maneuver 0 - - 1186 - 0 299 391 691 337 378 889
Stage 1 0 - - - - 0 664 631 - 721 675 -
Stage 2 0 - - - - 0 589 675 - 506 615 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - 1186 - - 128 366 691 240 354 889
Mov Cap-2 Maneuver - - - - - - 128 366 - 240 354 -
Stage 1 - - - - - - 664 631 - 721 632 -
Stage 2 - - - - - - 318 632 - 446 615 -
Approach EB WB NB SB
HCM Control Delay, s 0 25 18.2 324
HCM LOS C D

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn1

Capacity (veh/h) 466 - - 1186 - 445
HCM Lane V/C Ratio 0.42 - - 0.058 - 0.735
HCM Control Delay (s) 18.2 - - 82 0 324
HCM Lane LOS C - - A A D
HCM 95th %tile Q(veh) 2 g ® - 02 - 59
Go ¥ (425"
Painted Hills PRD Synchro 9 Report
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Queues 2015 PM Existing

12: Hwy 27 & 16th Ave 9/12/2016
>Ny TN e N

Lane Group EBT EBR WBT WBR NBL NBT SBL  SBT
Lane Group Flow (vph) 464 59 221 7 23 284 91 326
v/c Ratio 076 010 062 006 017 056 044 037
Control Delay 39.1 3.0 479 1.0 546 464 531 369
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.1 30 479 1.0 546 464 531 369
Queue Length 50th (ft) 248 0 124 0 13 85 53 94
Queue Length 95th (ft) 462 17 262 0 49 170 131 181
Internal Link Dist (ft) 49 154 343 461
Turn Bay Length (ft) 25 157 232

Base Capacity (vph) 996 914 612 116 588 1147 588 1176
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 047 006 036 006 004 025 015 028

Intersection Summary

Painted Hills PRD Synchro 9 Report
Whipple Consulting Engineers Page 12



HCM 2010 Signalized Intersection Summary

2015 PM Existing

12: Hwy 27 & 16th Ave 9/112/2016
A ey ¢ ANt N4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) it ) if LI L oS
Traffic Volume (veh/h) 164 254 53 13 186 6 21 247 9 82 293 0
Future Volume (veh/h) 164 254 53 13 186 6 21 247 9 82 293 0
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 1.00 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1870 1900 1900 1882 1900 1900 1860 1900 1900 1900 1900
Adj Flow Rate, veh/h 182 282 59 14 207 0 23 274 10 91 326 0
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 090 090 09 09 09 09 09 09 09 090 09 090
Percent Heavy Veh, % 2 2 0 1 1 0 0 1 1 0 0 0
Cap, veh/h 227 351 509 19 278 255 47 506 18 122 673 0
Arrive On Green 032 032 032 016 016 000 003 015 015 007 019 0.0
Sat Flow, veh/h 719 1115 1615 119 1758 1615 1810 3479 127 1810 3705 0
Grp Volume(v), veh/h 464 0 59 221 0 0 23 139 145 91 326 0
Grp Sat Flow(s),veh/h/In 1834 0 1615 1876 0 1615 1810 1767 1838 1810 1805 0
Q Serve(g_s), s 14.8 0.0 1.7 72 0.0 0.0 0.8 4.6 4.7 3.1 5:1 0.0
Cycle Q Clear(g_c), s 14.8 0.0 1.7 7.2 0.0 0.0 0.8 4.6 4.7 3.1 5.1 0.0
Prop In Lane 0.39 1.00  0.06 1.00  1.00 0.07  1.00 0.00
Lane Grp Cap(c), veh/h 578 0 509 297 0 255 47 257 267 122 673 0
VIC Ratio(X) 080 000 012 074 000 000 048 054 054 075 048 0.00
Avail Cap(c_a), veh/h 1439 0 1267 884 0 760 852 832 865 852 1700 0
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 1.00 000 000 100 100 100 100 1.00 0.0
Uniform Delay (d), s/veh 20.0 00 155 256 0.0 00 306 252 253 292 232 0.0
Incr Delay (d2), siveh 27 0.0 0.1 3.7 0.0 0.0 7.5 1.3 1.3 8.8 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 7.9 0.0 0.7 4.0 0.0 0.0 0.5 24 25 1.9 26 0.0
LnGrp Delay(d),s/veh 227 00 156 293 0.0 00 380 266 265 380 234 0.0
LnGrp LOS C B C D C C D C
Approach Vol, veh/h 523 221 307 417
Approach Delay, s/veh 219 29.3 274 26.6
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.7 169 15.1 93 143 25.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_ctl1),s 2.8 7.1 9.2 5.1 6.7 16.8
Green Ext Time (p_c), s 0.0 2.6 1.1 0.2 2.6 3.3
Intersection Summary
HCM 2010 Ctrl Delay 25.5
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report
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Queues

2015 PM Existing

13: Pines Rd & 32nd Ave 9/12/2016
R

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 42 620 86 482 59 114 69 131
v/c Ratio 008 065 022 046 017 037 019 0.36
Control Delay 97 257 105 187 192 241 195 278
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 97 257 105 187 192 241 195 278
Queue Length 50th (ft) 8 247 17 167 19 31 23 49
Queue Length 95th (ft) 24 #434 41 273 38 64 43 86
Internal Link Dist (ft) 2595 1832 2145 5230
Turn Bay Length (ft) 168 166 79 113
Base Capacity (vph) 772 950 661 1037 591 583 582 586
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 005 065 013 046 010 020 012 022
Intersection Summary
Description: Plan 1
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

13: Pines Rd & 32nd Ave

2015 PM Existing
9/12/2016

A R N T 2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations X P % S b 1S % S
Traffic Volume (veh/h) 33 441 43 67 337 39 46 45 44 54 73 29
Future Volume (veh/h) 33 441 43 67 337 39 46 45 44 54 73 29
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 1.00 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 42 565 55 86 432 50 59 58 56 69 94 37
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 078 078 078 078 078 078 078 078 078 078 078 078
Percent Heavy Veh, % 0 1 1 0 0 0 0 0 0 0 0 0
Cap, veh/h 489 811 79 406 852 99 244 95 91 258 148 58
Arrive On Green 003 048 048 006 051 051 004 011 011 005 011 0.11
Sat Flow, veh/h 1810 1689 164 1810 1672 194 1810 890 859 1810 1299 511
Grp Volume(v), veh/h 42 0 620 86 0 482 59 0 114 69 0 131
Grp Sat Flow(s),veh/h/in 1810 0 1854 1810 0 1866 1810 0 1748 1810 0 1810
Q Serve(g_s), s 0.7 0.0 163 14 00 107 1.8 0.0 3.9 2.1 0.0 4.3
Cycle Q Clear(g_c), s 0.7 00 163 1.4 00 107 1.8 0.0 3.9 2.1 0.0 4.3
Prop In Lane 1.00 0.09  1.00 0.10  1.00 049  1.00 0.28
Lane Grp Cap(c), veh/h 489 0 890 406 0 950 244 0 186 258 0 206
VIC Ratio(X) 009 000 070 021 000 051 024 000 061 027 000 064
Avail Cap(c_a), veh/h 1008 0 890 874 0 950 751 0 616 752 0 637
HCM Platoon Ratio 100 100 1.00 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 000 100 100 0.00 1.00
Uniform Delay (d), s/veh 8.2 00 127 9.2 00 101 237 00 267 234 00 265
Incr Delay (d2), s/veh 0.1 0.0 4.5 0.3 0.0 1.9 0.5 0.0 4.6 0.6 0.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.4 0.0 9.4 0.7 0.0 6.0 0.9 0.0 2.1 1.1 0.0 24
LnGrp Delay(d),s/veh 8.3 00 172 9.5 00 121 242 00 313 239 00 311
LnGrp LOS A B A B C C C C
Approach Vol, veh/h 662 568 173 200
Approach Delay, s/veh 16.6 11.7 28.8 28.6
Approach LOS B B C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 i 8
Phs Duration (G+Y+Rc), s 6.6 368 74 116 84 350 70 121
Change Period (Y+Rc), s 4.5 5.0 45 5.0 45 5.0 4.5 5.0
Max Green Sefting (Gmax),s 20.0 300 200 220 200 300 200 220
Max Q Clear Time (g_ctl1),s 2.7 127 41 59 34 183 3.8 6.3
Green Ext Time (p_c), s 0.1 11.0 0.1 1.6 0.2 8.1 0.1 1.6
Intersection Summary
HCM 2010 Ctrl Delay 17.7
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC 2015 PM Existing

18: Madison Rd & Thorpe Rd 9/12/2016

Intersection

Int Delay, s/veh 3.6

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

Lane Configurations & & & &

Traffic Vol, veh/h 21 0 43 0 0 0 24 33 0 0 73 25

Future Vol, veh/h 21 0 43 0 0 0 24 33 0 0 73 25

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 86 86 86 86 8 86 86 8 86 86 86 86

Heavy Vehicles, % 5 0 0 0 0 0 0 0 0 0 0 0

Mvmt Flow 24 0 50 0 0 0 28 38 0 0 8 29

Major/Minor Minor2 Minor1 Major1 Maijor2

Conflicting Flow All 193 193 99 218 208 38 114 0 0 38 0 0
Stage 1 99 99 - 94 9% - - - - - - -
Stage 2 9 9 - 124 114 - - - - - - -

Critical Hdwy 715 65 6.2 71 65 6.2 4.1 - - 41 - -

Critical Hdwy Stg 1 6.15 55 - 61 55 - - - - - - -

Critical Hdwy Stg 2 6.15 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.545 4 33 35 4 33 22 - - 2.2 - -

Pot Cap-1 Maneuver 760 706 962 743 692 1040 1488 - - 1585 - -
Stage 1 900 817 - 918 821 - - - - - - -
Stage 2 906 821 - 885 805 - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 749 693 962 694 679 1040 1488 - - 1585 - -

Mov Cap-2 Maneuver 749 693 - 694 679 - - - - - - -
Stage 1 883 817 - 901 805 - - - - - - -
Stage 2 889 805 - 839 805 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 9.5 0 3.1 0

HCM LOS A A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1488 - - 880 - 1585 - -

HCM Lane V/C Ratio 0.019 - - 0.085 - - - -

HCM Control Delay (s) 7.5 0 - 95 0 0 - -

HCM Lane LOS A A - A A A - -

HCM 95th %tile Q(veh) 0.1 - - 03 - 0 - -

Z5" 2.5
Painted Hills PRD Synchro 9 Report
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Queues

2015 PM Existing

19: Hwy 27 & 32nd Ave 9/12/2016
O 2N N

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT

Lane Group Flow (vph) 93 547 168 407 133 294 47 306

vic Ratio 041 060 055 064 049 032 027 049

Control Delay 46.7 288 440 326 452 217 478  34.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.7 288 440 326 452 217 478  34.1

Queue Length 50th (ft) 44 11 79 180 63 47 23 69

Queue Length 95th (ft) 121 221 191 373 159 101 74 138

Internal Link Dist (ft) 140 200 6700 1848

Turn Bay Length (ft) 108 112 131 184

Base Capacity (vph) 562 1715 556 932 674 1669 674 1734

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 017 032 030 044 020 018 007 0.8

Intersection Summary

Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

19: Hwy 27 & 32nd Ave

2015 PM Existing
9/12/2016

O T N N B S T4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 4 b 8 LT S LI oS
Traffic Volume (veh/h) 79 297 168 143 306 40 113 154 96 40 197 63
Future Volume (veh/h) 79 297 168 143 306 40 113 154 96 40 197 63
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1876 1900 1881 1883 1900 1900 1824 1900 1900 1886 1900
Adj Flow Rate, veh/h 93 349 198 168 360 47 133 181 113 47 232 74
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 08 08 08 08 08 08 08 08 085 085 0.8 085
Percent Heavy Veh, % 0 2 2 1 1 1 0 3 3 0 1 1
Cap, veh/h 124 622 347 220 548 72 178 451 268 82 437 136
Arrive On Green 007 028 028 012 034 034 010 022 022 005 016 0.6
Sat Flow, veh/h 1810 2210 1231 1792 1633 213 1810 2094 1244 1810 2692 838
Grp Volume(v), veh/h 93 280 267 168 0 407 133 148 146 47 152 154
Grp Sat Flow(s),veh/h/In 1810 1782 1659 1792 0 1846 1810 1733 1605 1810 1791 1738
Q Serve(g_s), s 3.0 8.0 8.2 5.4 00 112 4.3 4.4 47 1.5 4.6 4.8
Cycle Q Clear(g_c), s 3.0 8.0 8.2 5.4 00 112 4.3 4.4 4.7 1.5 4.6 4.8
Prop In Lane 1.00 0.74  1.00 012  1.00 078  1.00 0.48
Lane Grp Cap(c), veh/h 124 502 467 220 0 620 178 373 345 82 291 282
VIC Ratio(X) 075 05 057 076 000 066 075 040 042 057 052 054
Avail Cap(c_a), veh/h 758 1195 1112 751 0 1237 910 1162 1076 910 1201 1165
HCM Platoon Ratio 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 100 100 100 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 273 183 184 253 00 169 262 201 202 279 229 230
Incr Delay (d2), s/veh 8.7 1.0 1.1 5.4 0.0 1.2 6.2 0.5 0.6 6.2 1.3 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.8 4.0 3.8 3.0 0.0 5.9 24 22 2.1 0.9 24 24
LnGrp Delay(d),s/veh 360 192 195 308 00 181 324 206 208 341 241 244
LnGrp LOS D B B C B C C C C C C
Approach Vol, veh/h 640 575 427 353
Approach Delay, s/veh 21.8 21.8 244 256
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 82 183 118 213 114 152 86 245
Change Period (Y+Rc), s 5.5 5.5 4.5 45 5.5 55 4.5 45
Max Green Setting (Gmax),s 30.0 400 250 400 300 400 250 400
Max Q Clear Time (g_ctl1),s 3.5 6.7 74 102 6.3 6.8 50 132
Green Ext Time (p_c), s 0.1 2.8 04 6.6 0.3 2.8 0.2 6.4
Intersection Summary.
HCM 2010 Ctrl Delay 23.0
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC

2015 PM Existing

20: 32nd Ave & Evergreen Rd 9/12/2016

Intersection

Int Delay, s/veh 47

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

Lane Configurations ¥ b PN & ¥ B

Traffic Vol, veh/h 179 346 0 0 33 10 0 0 0 15 0 172

Future Vol, veh/h 179 346 0 0 33% 10 0 0 0 15 0 172

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 1 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 100 - - - - - - - - 0 - -

Veh in Median Storage, # - 0 - - 0 - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 79 719 79 79 79 79 79 79 79 9 79 19

Heavy Vehicles, % 1 1 0 0 0 0 0 0 0 33 0 22

Mvmt Flow 227 438 0 0 424 13 0 0 0 19 0 218

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 437 0 0 438 0 0 1430 1328 439 1322 1321 430
Stage 1 - - - - - - 891 891 - 430 430 -
Stage 2 - - - - - - 539 437 - 892 891 -

Critical Hdwy 4.11 - - 4.1 - - 71 65 6.2 743 65 642

Critical Hdwy Stg 1 - - - - - - 6.1 55 - 643 55 -

Critical Hdwy Stg 2 - - - - - - 6.1 55 - 643 55 -

Follow-up Hdwy 2.209 - - 22 - - 3.5 4 33 3.797 4 3.498

Pot Cap-1 Maneuver 1128 - - 1133 - - 113 157 622 115 158 585
Stage 1 - - - - - 340 363 - 547 587 -
Stage 2 - - - - - 530 583 - 297 363

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1128 - 1132 - - 60 125 621 97 126 585

Mov Cap-2 Maneuver - - - - - - 60 125 - 97 126 -
Stage 1 - - - - - - 272 290 - 437 587 -
Stage 2 - - - - - - 333 583 - 237 290 -

Approach EB WB NB SB

HCM Control Delay, s 3.1 0 0 17.7

HCM LOS A C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1128 - 1132 - 97 585

HCM Lane V/C Ratio - 0.201 - - - - - 0.196 0.372

HCM Control Delay (s) 0 9 - - 0 - - 509 1438

HCM Lane LOS A A - - A - F B

HCM 95th %tile Q(veh) - 07 - 0 - 07 17

(7.5 (7.5 H2$
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC

2015 PM Existing

21: Sullivan Rd & 32nd Ave 9/12/2016

Intersection

Int Delay, s/veh 4.6

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L ) 4

Traffic Vol, veh/h 242 15 21 48 88 295

Future Vol, veh/h 242 15 21 48 88 295

Conflicting Peds, #/hr 0 0 1 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - 175

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 91 91 91 91 N 91

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 266 16 23 53 97 324

Major/Minor Minor2 Maijor1 Major2

Conflicting Flow All 197 98 98 0 - 0
Stage 1 98 - - - - -
Stage 2 99 - - - - -

Critical Hdwy 6.42 6.2 4.1 - - -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - -

Follow-up Hdwy 3.518 33 2.2 - - -

Pot Cap-1 Maneuver 792 963 1508 -
Stage 1 926 - - - - -
Stage 2 925 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 778 962 1508 -

Mov Cap-2 Maneuver 778 - - - - -
Stage 1 925 - - - - -
Stage 2 909 - - - -

Approach EB NB SB

HCM Control Delay, s 12.1 2.3 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1508 - 787 - -

HCM Lane V/C Ratio 0.015 - 0.359 - -

HCM Control Delay (s) 74 0 121 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 16 - -

o’
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HCM 2010 Signalized Intersection Summary

2025 AM W-O PROJ

1: University Rd & 32nd Ave 9/12/2016
O TR 2N N BV R S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4% NS L S LT S
Traffic Volume (veh/h) 4 144 7 36 510 124 21 83 67 68 52 4
Future Volume (veh/h) 4 144 7 36 510 124 21 83 67 68 52 4
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 099  1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1868 1900 1900 1883 1900 1900 1875 1900 1759 1836 1900
Adj Flow Rate, veh/h 4 157 8 39 554 135 23 90 73 74 57 4
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 1 1 1 0 0 0 0 0 0 8 2 2
Cap, veh/h 99 1475 74 136 1198 284 41 313 231 93 641 45
Arrive On Green 044 044 044 044 044 044 002 016 016 006 0.19 0.19
Sat Flow, veh/h 16 3332 166 89 2707 640 1810 1949 1435 1675 3309 230
Grp Volume(v), veh/h 89 0 80 391 0 337 23 81 82 74 30 31
Grp Sat Flow(s),veh/h/In 1844 0 1670 1836 0 1601 1810 1781 1602 1675 1744 1795
Q Serve(g_s), s 0.0 0.0 1.2 0.0 0.0 6.1 0.5 (a7 1.8 1.8 0.6 0.6
Cycle Q Clear(g_c), s 1.1 0.0 1.2 6.0 0.0 6.1 0.5 1.7 1.8 1.8 0.6 0.6
Prop In Lane 0.05 0.10  0.10 040  1.00 090 1.00 0.13
Lane Grp Cap(c), veh/h 908 0 740 909 0 709 41 286 257 93 338 348
VIC Ratio(X) 010 000 011 043 000 048 057 028 032 0.8 009 0.9
Avail Cap(c_a), veh/h 1412 0 1221 1424 0 1170 882 1302 1171 816 1274 1312
HCM Platoon Ratio 1.00 1.00 100 100 100 100 100 1.00 1.00 100 1.00 1.00
Upstream Filter(1) 1.00 000 100 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 6.7 0.0 6.7 8.0 0.0 8.1 199 162 152 192 136 136
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.7 0.0 1.1 16.4 1.2 15 192 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.6 0.0 0.6 3.2 0.0 2.8 0.4 0.9 0.9 1.3 0.3 0.3
LnGrp Delay(d),s/veh 6.8 0.0 6.8 8.7 0.0 91 362 163 167 383 138 138
LnGrp LOS A A A A D B B D B B
Approach Vol, veh/h 169 728 186 135
Approach Delay, s/veh 6.8 8.9 19.0 27.2
Approach LOS A A B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.2 49 130 23.2 63 116
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 200 300 300 200 300
Max Q Clear Time (g_ctl1), s 3.2 25 2.6 8.1 3.8 3.8
Green Ext Time (p_c), s 11.2 0.0 24 10.1 0.2 2.3
Intersection Summary
HCM 2010 Ctrl Delay 12.2
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary 2025 AM W-O PROJ
2: Schafer Rd/University Rd & Dishman-Mica Rd 9/112/2016

A ey v AN AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ O F % 4B ¥ B ¥ 4 F
Traffic Volume (veh/h) 1 144 39 11 429 22 238 106 25 17 4 12
Future Volume (veh/h) 1 144 39 11 429 22 238 106 25 17 4 12
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/in 1900 1776 1900 1900 1859 1900 1900 1885 1900 1900 1810 1900
Adj Flow Rate, veh/h 1 158 43 12 471 24 262 116 27 19 45 13
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 7 0 0 2 2 0 1 1 0 5 0

Cap, veh/h 4 473 431 23 951 48 355 340 79 34 95 85
Arrive On Green 000 027 027 001 028 028 020 023 023 002 005 0.05
Sat Flow, veh/h 1810 1776 1615 1810 3421 174 1810 1480 344 1810 1810 1615

Grp Volume(v), veh/h 1 188 43 12 243 252 262 0 143 19 45 13
Grp Sat Flow(s),veh/h/n1810 1776 1615 1810 1766 1829 1810 0 1824 1810 1810 1615

Q Serve(g_s), s 00 30 08 03 49 49 58 00 28 04 10 03
Cycle QClear(g_c)s 00 30 08 03 49 49 58 00 28 04 10 03
Prop In Lane 1.00 1.00 1.00 0.10 1.00 0.19 1.00 1.00
Lane Grp Cap(c), vehlh 4 473 431 23 491 508 355 0 419 34 9 8
VIC Ratio(X) 023 033 010 053 049 050 074 000 034 056 047 0.15

Avail Cap(c_a), veh/h 1068 1048 953 855 1043 1079 855 0 1206 855 1196 1068
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 1.00 1.00 100 1.00 1.00 1.00 000 1.00 1.00 1.00 1.00
Uniform Delay (d), siven21.1 125 11.7 208 128 128 160 0.0 136 206 195 19.2
Incr Delay (d2), siveh 359 06 01 261 11 11 42 00 07 185 51 12
Initial Q Delay(d3),s/ven 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehi0.1 16 04 03 25 26 33 00 15 04 06 0.2
LnGrp Delay(d),siven  67.0 13.1 11.8 459 139 139 202 00 143 391 246 203

LnGrp LOS E B B D B B C B D C C
Approach Vol, veh/h 202 507 405 7
Approach Delay, s/veh 13.0 14.6 18.1 275
Approach LOS B B B C

Timer 1 2 3 4 5 6 ik 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s4.5 17.3 123 82 40 178 48 157
Change Period (Y+Rc),s 40 60 40 60 40 6.0 40 6.0
Max Green Setting (Gma2).8 25.0 20.0 28.0 250 250 20.0 28.0
Max Q Clear Time (g_c+I13,3 50 78 30 20 69 24 48
Green Ext Time (p_c),s 00 51 09 15 00 49 00 14

Intersection Summary

HCM 2010 Ctrl Delay 16.4
HCM 2010 LOS B
Painted Hills PRD Synchro 9 - Report
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HCM 2010 Signalized Intersection Summary
3: Bowdish Rd & 32nd Ave

2025 AM W-O PROJ

9/12/2016

T T N N . I S 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L ¥ b & S
Traffic Volume (veh/h) 57 465 38 26 300 9 5 52 31 8 123 103
Future Volume (veh/h) 57 465 38 26 300 9 58 52 31 8 123 103
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1863 1849 1900 1900 1822 1900 1900 1856 1900 1900 1886 1900
Adj Flow Rate, veh/h 65 528 43 30 34 10 66 59 3% 92 140 117
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.88 0.88 088 088 088 0.8 088 088 088 088 0.88 0.88
Percent Heavy Veh, % 2 3 3 0 4 4 2 2 2 1 1 1
Cap, veh/h 457 682 56 295 681 20 245 206 98 187 227 163
Arrive On Green 0.04 040 040 002 039 039 029 029 029 029 029 0.29
Sat Flow, veh/h 1774 1687 137 1810 1762 52 485 699 332 327 771 553
Grp Volume(v), veh/h 65 0 571 30 0 351 160 0 0 349 0 0
Grp Sat Flow(s),veh/h/In1774 0 1824 1810 0 1813 1516 0 0 1650 0 0
Q Serve(g_s), s 11 00 135 05 00 73 00 00 00 56 00 00
Cycle QClear(g_c),s 11 00 135 05 00 73 36 00 00 92 00 00
Prop In Lane 1.00 0.08 1.00 0.03 0.41 0.22 0.26 0.34
Lane Grp Cap(c), veh/h 457 0 737 29 0 701 549 0 0 577 0 0
VIC Ratio(X) 0.14 0.00 077 010 000 050 0.29 0.00 0.00 0.60 0.00 0.00
Avail Cap(c_a), veh/h 1048 0 878 929 0 873 812 0 0 877 0 0
HCM Platoon Ratio 1.00 100 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 1.00 000 1.00 1.00 0.00 1.00 100 0.00 0.0 1.00 0.00 0.00
Uniform Delay (d), siveh 91 0.0 129 106 00 116 136 00 00 156 00 0.0
Incr Delay (d2),s/lven 01 00 42 01 00 08 04 00 00 15 00 00
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i.5 00 75 02 00 38 18 00 00 45 00 00
LnGrp Delay(d),s/'ven 93 0.0 170 107 00 124 141 00 00 170 00 0.0
LnGrp LOS A B B B B B
Approach Vol, veh/h 636 381 160 349
Approach Delay, s/veh 16.2 12.3 14.1 17.0
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 25.2 197 59 243 19.7
Change Period (Y+Rc),s 40 5.0 50 40 50 5.0
Max Green Setting (Gmak8.8 24.0 240 185 24.0 24.0
Max Q Clear Time (g_c+l3,5 15.5 1.2 31 93 5.6
Green Ext Time (p_c),s 0.0 4.6 36 01 638 4.3
Intersection Summary
HCM 2010 Ctrl Delay 15.2
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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HCM 2010 Signalized Intersection Summary
4: Bowdish Rd & Dishman-Mica Rd

2025 AM W-O PROJ

9/12/2016

A aN ¢ A

AR IR Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ B ¥ B & g F
Traffic Volume (veh/h) 7 130 35 11 309 25 125 160 18 24 66 8
Future Volume (veh/h) 7 130 3% 11 309 25 125 160 18 24 66 8
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1859 1900 1900 1883 1900 1900 1883 1900 1900 1900 1900
Adj Flow Rate, veh/h 8 148 40 12 351 28 142 182 20 27 75 9
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 088 088 088 088 088 088 0.88 088 0.88 088 0.88 0.88
Percent Heavy Veh, % 0 2 2 0 1 1 1 1 1 0 0 0
Cap, veh/h 15 454 123 23 561 45 293 278 27 196 439 461
Arrive On Green 001 032 032 001 033 033 029 029 029 029 029 0.29
Sat Flow, veh/h 1810 1410 381 1810 1721 137 561 974 95 270 1537 1615
Grp Volume(v), veh/h 8 0 188 12 0 379 344 0 0 102 0 9
Grp Sat Flow(s),veh/h/In1810 0 1792 1810 0 1858 1629 0 0 1807 0 1615
Q Serve(g_s), s 02 00 30 03 00 66 56 00 00 00 00 02
CycleQClear(g_c),s 02 00 30 03 00 66 72 00 00 15 00 02
Prop In Lane 1.00 021 1.00 0.07 0.41 0.06 0.26 1.00
Lane Grp Cap(c), veh/h 15 0 577 23 0 606 598 0 0 635 0 461
VIC Ratio(X) 052 000 033 053 0.00 0.63 057 0.00 000 016 0.00 0.02
Avail Cap(c_a), veh/h 711 0 1173 1185 0 1168 811 0 0 855 0 677
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), siveh 188 0.0 9.8 187 00 109 122 00 00 103 00 938
Incr Delay (d2), siveh 335 00 05 247 00 15 12 00 00 02 00 00
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/im.2 00 15 03 00 36 35 00 00 08 00 01
LnGrp Delay(d),s/iven 524 00 103 434 00 124 135 00 00 105 00 98
LnGrp LOS D B D B B B A
Approach Vol, veh/h 196 391 344 1M1
Approach Delay, s/veh 12.0 13.4 13.5 10.4
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s4.5 17.8 159 43 179 15.9

Change Period (Y+Rc),s 40 5.5 50 40 55 5.0

Max Green Setting (Gma2p.8 25.0 16.0 15.0 24.0 16.0

Max Q Clear Time (g_c+I13,3 5.0 35 22 86 9.2

Green Ext Time (p_c),s 0.0 43 30 00 39 2.0

Intersection Summary.

HCM 2010 Ctrl Delay 12.8

HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 4



HCM 2010 TWSC

9: Dishman-Mica Rd & Thorpe Rd

2025 AM W-O PROJ
912/2016

Intersection

Int Delay, s/veh 2.8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L 8 )

Traffic Vol, veh/h 7 94 243 13 43 124

Future Vol, veh/h 7 94 243 13 43 124

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - -

Veh in Median Storage, # 0 - 0 - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 0 0 3 0 3 5

Mvmt Flow 9 119 308 16 54 157

Maijor/Minor Minor1 Major1 Major2

Conflicting Flow All 582 316 0 0 324 0
Stage 1 316 - - - - -
Stage 2 266 - - - -

Critical Hdwy 6.4 6.2 413 -

Critical Hdwy Stg 1 54 - - - -

Critical Hdwy Stg 2 54 - - - -

Follow-up Hdwy 3.5 3.3 - - 2.227 -

Pot Cap-1 Maneuver 479 729 1230 -
Stage 1 744 - - - - -
Stage 2 783 - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 456 729 1230 -

Mov Cap-2 Maneuver 456 - - -
Stage 1 744 - - - -
Stage 2 745 - - -

Approach WB NB SB

HCM Control Delay, s 11.3 0 21

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 700 1230 -

HCM Lane V/C Ratio - - 0.183 0.044 -

HCM Control Delay (s) - - 113 8.1 0

HCM Lane LOS - - B A A

HCM 95th %tile Q(veh) - 07 01 -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 5



HCM 2010 TWSC 2025 AM W-O PROJ

11: Pines Rd & 16th Ave 9/12/2016

Intersection

Int Delay, s/veh 10.3

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

Lane Configurations P g & &

Traffic Vol, veh/h 0 251 46 53 218 0 29 0 229 0 152 35

Future Vol, veh/h 0 251 46 53 218 0 29 0 229 0 152 35

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 8 88 88 88 88 88 88 88 88 g8 88 88

Heavy Vehicles, % 0 4 0 0 5 0 0 0 2 2 6 0

Mvmt Flow 0 285 52 60 248 0 33 0 260 0 173 40

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All - 0 0 338 0 0 785 679 311 809 706 248
Stage 1 - - - - - - 311 311 - 368 368 -
Stage 2 - - - - - - 474 368 - 441 338 -

Critical Hdwy - - - 41 - - 71 65 622 712 656 6.2

Critical Hdwy Stg 1 - - - - - - 6.1 55 - 6.12 5.56 -

Critical Hdwy Stg 2 - - - - - - 61 55 - 6.12 5.56 -

Follow-up Hdwy - - - 2.2 - - 35 4 3.318 3518 4.054 3.3

Pot Cap-1 Maneuver 0 - - 1232 - 0 313 376 729 299 35 796
Stage 1 0 - - - - 0 704 662 - 652 614 -
Stage 2 0 - - - - 0 575 625 - 595 633 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1232 - - 170 355 729 184 336 796

Mov Cap-2 Maneuver - - - - - - 170 355 - 184 336 -
Stage 1 - - - - - - 704 662 - 652 580 -
Stage 2 - - - - - - 362 590 - 383 633 -

Approach EB WB NB SB

HCM Control Delay, s 0 1.6 19.8 26.2

HCM LOS C D

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn1

Capacity (veh/h) 532 - - 1232 - 37

HCM Lane V/C Ratio 0.551 - - 0.049 - 0.564

HCM Control Delay (s) 19.8 - - 841 0 26.2

HCM Lane LOS C - - A A D

HCM 95th %tile Q(veh) 3.3 - - 02 - 33

Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 6



HCM Signalized Intersection Capacity Analysis

2025 AM W-O PROJ IMP

11: Pines Rd & 16th Ave 9/13/2016
ey v AN b AN d
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & $ % if $ if
Traffic Volume (vph) 0 251 46 53 218 0 29 0 229 0 152 35
Future Volume (vph) 0 251 46 53 218 0 29 0 229 0 152 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 45 45 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Frt 0.98 1.00 1.00 0.85 1.00 085
Flt Protected 1.00 0.99 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3497 1882 1805 1615 1900 1568
FIt Permitted 1.00 0.73 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3497 1380 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 270 49 57 234 0 31 0 246 0 163 38
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 224 0 0 26
Lane Group Flow (vph) 0 307 0 0 291 0 31 0 22 0 163 12
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 41 15 15 6!
Permitted Phases 14 4 6
Actuated Green, G (s) 35.0 46.6 10.9 10.9 381 381
Effective Green, g (s) 35.0 46.6 10.9 10.9 381 3841
Actuated g/C Ratio 0.29 0.38 0.09 0.09 031 031
Clearance Time (s) 4.5 4.5 4.5 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1003 527 161 144 593 489
v/s Ratio Prot 0.09 c0.02 0.01 ¢0.09
v/s Ratio Perm c0.21 0.01
v/c Ratio 0.31 0.55 0.19 0.15 0.27 0.2
Uniform Delay, d1 34.0 29.5 51.5 51.3 316 291
Progression Factor 1.00 0.16 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 0.6 0.5 1.1 0.1
Delay (s) 34.1 5.3 52.1 51.8 327 292
Level of Service C A D D C C
Approach Delay (s) 34.1 5.3 51.8 32.0
Approach LOS C A D C
Intersection Summary.
HCM 2000 Control Delay 30.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
! Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 1



HCM 2010 Signalized Intersection Summary

2025 AM W-O PROJ

12: Hwy 27 & 16th Ave 9/12/2016
O TR 2 N N R S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations %) it 4 if LT oS % 4B
Traffic Volume (veh/h) 221 232 27 6 211 76 60 488 20 44 122 1
Future Volume (veh/h) 221 232 27 6 211 76 60 488 20 44 122 1
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1881 1900 1900 1864 1900 1900 1882 1900 1900 1827 1900
Adj Flow Rate, veh/h 260 273 32 7 248 0 71 574 24 52 144 1
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 08 08 08 08 08 08 08 08 08 08 085 085
Percent Heavy Veh, % 1 1 0 2 2 0 0 1 1 0 4 4
Cap, veh/h 303 318 538 9 307 274 94 747 31 7% 719 5
Arrive On Green 034 034 034 017 017 000 005 021 021 004 020 020
Sat Flow, veh/h 896 941 1592 51 1810 1615 1810 3498 146 1810 3535 25
Grp Volume(v), veh/h 533 0 32 255 0 0 71 293 305 52 71 74
Grp Sat Flow(s),veh/h/In 1836 0 1592 1861 0 1615 1810 1788 1856 1810 1736 1823
Q Serve(g_s), s 22.8 0.0 1.1 11.1 0.0 0.0 33 130 130 24 29 2.9
Cycle Q Clear(g_c), s 22.8 0.0 1.1 1.1 0.0 0.0 33 130 130 24 29 29
Prop In Lane 0.49 1.00  0.03 1.00  1.00 0.08 1.00 0.01
Lane Grp Cap(c), veh/h 620 0 538 316 0 274 94 382 397 76 353 371
VIC Ratio(X) 086 000 006 08 000 000 075 077 077 069 020 020
Avail Cap(c_a), veh/h 1088 0 944 662 0 574 644 636 660 644 617 648
HCM Platoon Ratio 1.00 100 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 000 1.00 100 000 000 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 26.1 00 189 337 0.0 00 395 312 312 399 279 279
Incr Delay (d2), s/veh 3.6 0.0 0.0 4.9 0.0 00 115 24 24 106 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 12.2 0.0 0.5 6.2 0.0 0.0 1.9 6.7 7.0 14 14 1.5
LnGrp Delay(d),s/veh 29.7 00 189 386 0.0 00 509 336 336 505 280 280
LnGrp LOS C B D D C C D C C
Approach Vol, veh/h 565 255 669 197
Approach Delay, s/veh 29.1 38.6 354 33.9
Approach LOS C D D C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 94 222 19.3 85 230 335
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_ct+1),s 5.3 4.9 13.1 44 150 24.8
Green Ext Time (p_c), s 0.1 34 1.2 0.1 3.0 3.7
Intersection Summary
HCM 2010 Ctrl Delay 336
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 7



HCM Signalized Intersection Capacity Analysis

2025 AM W-0 PROJ IMP

12: Hwy 27 & 16th Ave 9/13/2016
ey ¢ ANt AN )Y

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

Lane Configurations % ) it g if L it LI oS

Traffic Volume (vph) 221 232 27 6 211 76 60 488 20 44 122 1

Future Volume (vph) 221 232 27 6 211 76 60 488 20 44 122 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 5.0 5.0 5.0 45 4.5 4.5 4.5

Lane Util. Factor 095 09  1.00 1.00 100 100 095 100 100 0.9

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00 100 100 1.00 100 100 1.00

Frt 1.00 1.00 0.85 1.00 08 100 100 08 100 1.00

Flt Protected 095 1.00 1.00 1.00 100 095 100 100 095 1.00

Satd. Flow (prot) 1698 1763 1593 1879 1615 1805 3574 1214 1805 3606

Flt Permitted 095 000 1.00 099 100 09 100 1.00 095 1.00

Satd. Flow (perm) 1698 0 1593 1861 1615 1805 3574 1214 1805 3606

Peak-hour factor, PHF 090 09 09 09 09 090 09 090 090 090 0.90 0.0

Adj. Flow (vph) 246 258 30 7 234 84 67 542 22 49 136 1

RTOR Reduction (vph) 0 0 17 0 0 60 0 0 18 0 0 0

Lane Group Flow (vph) 221 283 13 0 241 24 67 542 4 49 137 0

Confl. Bikes (#/hr) 3

Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1%  33% 0% 0% 0%

Turn Type Prot NA custom  Perm NA  Prot  Prot NA  Perm Prot NA

Protected Phases 31615 81715 4l 4 51 2! 1l 6!

Permitted Phases 817 4 2

Actuated Green, G (s) 509 509 509 350 350 64 195 195 391 381

Effective Green, g (s) 509 509 509 350 350 64 195 195 391 381

Actuated g/C Ratio 042 042 042 029 029 005 016 016 032 0.31

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

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

Lane Grp Cap (vph) 708 735 664 533 463 94 571 194 578 1126

v/s Ratio Prot 0.13 ¢0.16 001  0.04 c0.15 0.03 ¢0.04

v/s Ratio Perm 0.01 c0.13 0.00

v/c Ratio 031 039 0.02 045 005 071 095 002 008 0.12

Uniform Delay, d1 238 247 209 356 315 569 508 432 290 300

Progression Factor 046 048 1.00 1.00 100 100 100 100 1.00 1.00

Incremental Delay, d2 0.2 0.2 0.0 0.2 00 224 253 0.0 0.3 0.2

Delay (s) 1.2 122 209 359 315 793 760 432 292 302

Level of Service B B C D C E E D C C

Approach Delay (s) 12.3 34.7 75.2 30.0

Approach LOS B C E C

Intersection Summary

HCM 2000 Control Delay 42.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

I Phase conflict between lane groups.

¢ Critical Lane Group

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

13: Pines Rd & 32nd Ave

2025 AM W-O PROJ

9/12/2016

i 2R 2Rk N VI I
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T ¥ B L T S ¥ b
Traffic Volume (veh/h) 17 389 3 46 453 59 48 66 118 202 41 35
Future Volume (veh/h) 17 389 3 46 453 b9 48 66 118 202 41 35
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 0.96 1.00 0.99 0.92 097 0.99 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in - 1900 1845 1900 1845 1838 1900 1900 1864 1900 1863 1900 1900
Adj Flow Rate, veh/h 20 469 4 55 546 71 58 80 142 243 49 42
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 083 083 083 083 083 083 083 083 083 083 083 0.83
Percent Heavy Veh, % 0 3 3 3 3 3 0 0 0 2 0 0
Cap, veh/h 270 848 7 379 766 100 360 105 187 365 250 215
Arrive On Green 001 046 046 003 048 048 004 018 018 013 027 0.27
Sat Flow, veh/h 1810 1826 16 1757 1593 207 1810 591 1049 1774 918 787
Grp Volume(v), veh/h 20 0 473 55 0 617 58 0 222 243 0 9
Grp Sat Flow(s),veh/h/in1810 0 1842 1757 0 1800 1810 0 1640 1774 0 1705
Q Serve(g_s), s 06 00 179 16 00 262 25 00 125 103 00 4.0
Cycle QClear(g_c),s 06 00 179 16 00 262 25 00 125 103 00 40
Prop In Lane 1.00 0.01 1.00 0.12 1.00 0.64 1.00 0.46
Lane Grp Cap(c), veh/h 270 0 855 379 0 865 360 0 292 365 0 465
VIC Ratio(X) 007 000 055 015 0.00 071 0.6 000 076 067 0.00 0.20
Avail Cap(c_a), veh/h 620 0 855 871 0 865 666 0 541 588 0 465
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00 1.00
Upstream Filter(1) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s'ven16.6 0.0 187 146 0.0 199 308 00 379 265 00 27.1
Incr Delay (d2),siven 01 00 26 02 00 50 02 00 84 21 00 04
Initial Q Delay(d3),s/ven 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehl0.3 00 97 08 00 142 13 00 64 52 00 19
LnGrp Delay(d),siveh 167 0.0 213 148 0.0 248 310 00 463 286 00 275
LnGrp LOS B C B C C D C C
Approach Vol, veh/h 493 672 280 334
Approach Delay, s/veh 211 24.0 431 28.3
Approach LOS C C D C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), 5.7 516 17.3 223 74 500 81 314
Change Period (Y+Rc),s 45 50 45 50 45 50 45 50
Max Green Setting (Gma).8 30.0 25.0 320 30.0 450 200 250
Max Q Clear Time (g_c+I13,6 28.2 123 145 36 199 45 6.0
Green Ext Time (p_c),s 00 14 05 25 01 140 01 32
Intersection Summary
HCM 2010 Ctrl Delay 27.0
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9- Report
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HCM 2010 TWSC

2025 AM W-O PROJ

18: Madison Rd & Thorpe Rd 9/112/2016

Intersection

Int Delay, s/veh 5

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

Lane Configurations & & & &

Traffic Vol, veh/h 85 0 15 0 0 0 65 82 0 0 32 60

Future Vol, veh/h 85 0 15 0 0 0 65 82 0 0 32 60

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 82 82 82 82 8 82 82 82 82 82 82 82

Heavy Vehicles, % 4 0 0 0 0 0 2 0 0 0 0 0

Mvmt Flow 104 0 18 0 0 0 79 100 0 0 39 73

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 335 33 76 344 371 100 112 0 0 100 0 0
Stage 1 7% 76 - 259 259 - - - - - - -
Stage 2 259 259 - 85 112 - - - - - - -

Critical Hdwy 714 65 6.2 71 65 6.2 412 - 4.1

Critical Hdwy Stg 1 6.14 55 - 6.1 55 - - - - - - -

Critical Hdwy Stg 2 6.14 55 - 61 55 - - - - - -

Follow-up Hdwy 3.536 4 33 3.5 4 33 2.218 - - 22 - -

Pot Cap-1 Maneuver 615 589 991 614 562 961 1478 - 1505 - -
Stage 1 928 836 - 750 697 - - - - - - -
Stage 2 741 697 - 928 807 - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 588 555 991 576 530 961 1478 - 1505

Mov Cap-2 Maneuver 588 555 - 576 530 - - - - - - -
Stage 1 875 836 - 707 657 - - - -
Stage 2 699 657 - 911 807 - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 12.1 0 3.3 0

HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1478 - - 626 - 1505 - -

HCM Lane V/C Ratio 0.054 - - 0.195 - - - -

HCM Control Delay (s) 7.6 0 121 0 0 - -

HCM Lane LOS A A - B A A - -

HCM 95th %tile Q(veh) 0.2 - - 07 - 0 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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HCM 2010 Signalized Intersection Summary

2025 AM W-O PROJ

19: Hwy 27 & 32nd Ave 9/12/2016
A T L N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ 4b % S LT oS L oS
Traffic Volume (veh/h) 139 255 66 72 219 85 142 323 158 28 98 80
Future Volume (veh/h) 139 255 66 72 219 85 142 323 158 28 98 80
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1837 1900 1810 1850 1900 1845 1857 1900 1900 1794 1900
Adj Flow Rate, veh/h 149 274 71 77 235 91 153 347 170 30 105 86
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 093 093 093 093 093 093 093 093 09 093 093 093
Percent Heavy Veh, % 2 3 3 5 3 3 3 3 3 0 5 5
Cap, veh/h 197 889 226 106 347 134 202 538 259 60 280 211
Arrive On Green 011 032 032 006 027 027 011 023 023 003 015 0.15
Sat Flow, veh/h 1774 2757 702 1723 1271 492 1757 2312 1112 1810 1856 1396
Grp Volume(v), veh/h 149 172 173 77 0 326 153 263 254 30 96 95
Grp Sat Flow(s),veh/h/In 1774 1745 1713 1723 0 1763 1757 1764 1660 1810 1704 1548
Q Serve(g_s), s 4.7 4.2 4.4 2.5 0.0 94 4.8 7.7 7.9 0.9 29 3.2
Cycle Q Clear(g_c), s 4.7 4.2 44 25 0.0 9.4 4.8 7.7 7.9 0.9 2.9 3.2
Prop In Lane 1.00 0.41 1.00 028 1.00 067 1.00 0.90
Lane Grp Cap(c), veh/h 197 563 552 106 0 482 202 411 387 60 258 234
VIC Ratio(X) 076 030 031 072 000 068 076 064 066 050 037 041
Avail Cap(c_a), veh/h 776 1221 1199 754 0 1234 922 1234 1162 950 1193 1083
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 100 100 100 000 100 100 100 1.00 100 1.00 1.00
Uniform Delay (d), s/veh 247 146 146 263 00 185 245 198 199 272 218 219
Incr Delay (d2), siveh 5.8 0.3 0.3 8.9 0.0 1.7 5.7 1.2 1.4 6.3 0.8 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 26 2.0 2.1 15 0.0 4.8 27 3.9 3.7 0.6 14 14
LnGrp Delay(d),s/veh 305 149 149 353 00 202 303 210 213 335 226 229
LnGrp LOS C B B D C C C C C C C
Approach Vol, veh/h 494 403 670 221
Approach Delay, s/veh 19.6 231 232 24.2
Approach LOS B C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 74 188 80 229 121 141 108  20.1
Change Period (Y+Rc), s 5.5 55 45 4.5 55 55 4.5 4.5
Max Green Setting (Gmax),s 30.0 400 250 400 300 400 250 400
Max Q Clear Time (g_ct+l1),s 2.9 9.9 45 6.4 6.8 5.2 6.7 114
Green Ext Time (p_c), s 0.0 34 0.2 44 0.4 3.4 0.3 4.3
Intersection Summary
HCM 2010 Ctrl Delay 22.3
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 10



HCM 2010 TWSC

2025 AM W-O PROJ

20: 32nd Ave & Evergreen Rd 9/12/2016

Intersection

Int Delay, s/veh 4

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

Lane Configurations L T S & N Y B

Traffic Vol, veh/h 227 227 2 0 221 23 0 0 0 6 0 112

Future Vol, veh/h 227 227 2 0 2219 23 0 0 0 6 0 112

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - None - - None - None - - None

Storage Length 100 - - - - - - - - 50 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - 0 -

Peak Hour Factor 9 9% 90 9 90 90 9 9% 9 9 9 90

Heavy Vehicles, % 2 2 0 0 5 0 0 0 0 0 0 4

Mvmt Flow 252 252 2 0 246 26 0 0 0 7 0 124

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 271 0 0 254 0 0 1079 1029 253 1016 1017 258
Stage 1 - - - - - 758 758 - 258 258 -
Stage 2 - - - - - 321 271 - 758 759 -

Critical Hdwy 412 - - 4.1 - 71 65 6.2 71 65 624

Critical Hdwy Stg 1 - - - - - - 6.1 55 - 61 55 -

Critical Hdwy Stg 2 - - - - - 61 55 - 61 55 -

Follow-up Hdwy 2.218 - - 22 - 3.5 4 33 3.5 4 3.336

Pot Cap-1 Maneuver 1292 - - 1323 - 198 236 791 218 239 776
Stage 1 - - - - - 402 418 - 751 698 -
Stage 2 - - - - - 695 689 - 402 418 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1292 - 1323 - 141 190 791 185 192 776

Mov Cap-2 Maneuver - - - - - - 141 190 - 185 192 -
Stage 1 - - - - - - 324 336 - 605 698 -
Stage 2 - - - - - - 584 689 - 324 336 -

Approach EB WB NB SB

HCM Control Delay, s 4.2 0 0 11.2

HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1SBLn2

Capacity (veh/h) - 1292 - - 1323 - 185 776

HCM Lane V/C Ratio - 0.195 - - - - - 0.036 0.16

HCM Control Delay (s) 0 85 - - 0 - - 2562 105

HCM Lane LOS A A - - A D B

HCM 95th %tile Q(veh) - 07 - - 0 - 01 06

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 11



HCM 2010 TWSC

21: Sullivan Rd & 32nd Ave

2025 AM W-O PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W ) ¢ F

Traffic Vol, veh/h 223 10 16 83 25 165

Future Vol, veh/h 223 10 16 83 25 165

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - 175

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 2 0 0 0 0 8

Mvmt Flow 282 13 20 105 32 209

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 178 32 32 0 - 0
Stage 1 32 - - - -
Stage 2 146 - - - - -

Critical Hdwy 6.42 6.2 4.1 - - -

Critical Hdwy Stg 1 5.42 - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.3 2.2 - - -

Pot Cap-1 Maneuver 812 1048 1593 - -
Stage 1 991 - - - - -
Stage 2 881 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 801 1048 1593 - - -

Mov Cap-2 Maneuver 801 - - - -
Stage 1 991 - - -
Stage 2 870 - - - -

Approach EB NB SB

HCM Control Delay, s 12 1.2 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1593 - 809 - -

HCM Lane V/C Ratio 0.013 - 0.365 -

HCM Control Delay (s) 7.3 0 12 -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 1.7 - -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 12



Queues 2025 PM W-O PROJ

1: University Rd & 32nd Ave 9/12/2016
- < 8 1P MY

Lane Group EBT WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 500 388 23 112 119 138
vi/c Ratio 044 044 008 015 031 010
Control Delay 153 148 239 130 221 106
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 153 148 239 13.0 221 106
Queue Length 50th (ft) 55 40 6 8 29 10
Queue Length 95th (ft) 127 98 29 30 88 38
Internal Link Dist (ft) 112 93 1057 1152
Turn Bay Length (ft) 94 102

Base Capacity (vph) 2238 1733 820 2223 804 2371
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 022 022 003 005 015 0.06

Intersection Summary
Description: Changed from City controller phase to E-W NEMA Phase to get 2010 HCM Analysis

Painted Hills PRD Synchro 9 Report
Whipple Consulting Engineers Page 1



HCM 2010 Signalized Intersection Summary

2025 PM W-O PROJ

1: University Rd & 32nd Ave 9/12/2016
ey v A bt 24
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4% 4% LI S L S
Traffic Volume (veh/h) 2 435 18 80 207 66 21 61 41 108 119 6
Future Volume (veh/h) 2 435 18 80 207 66 21 61 41 108 119 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 100 1.00 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1878 1900 1900 1889 1900 1900 1878 1900 1863 1900 1900
Adj Flow Rate, veh/h 2 478 20 88 227 73 23 67 45 19 131 7
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 091 091 091 091 09 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 1 1 0 0 0 0 2 2 2 0 0
Cap, veh/h 91 1418 59 316 748 248 41 3N 192 163 752 40
Arrive On Green 042 042 042 042 042 042 002 015 015 009 022 022
Sat Flow, veh/h 2 3415 142 448 1800 597 1810 2120 1307 1774 3487 185
Grp Volume(v), veh/h 263 0 237 191 0 197 23 55 57 119 67 71
Grp Sat Flow(s),veh/h/In 1876 0 1683 1232 0 1613 1810 1784 1644 1774 1805 1867
Q Serve(g_s), s 0.0 0.0 3.9 0.8 0.0 3.3 0.5 1.1 1.2 26 1.2 1.2
Cycle Q Clear(g_c), s 3.9 0.0 39 4.7 0.0 3.3 0.5 1.1 1.2 26 1.2 1.2
Prop In Lane 0.01 0.08  0.46 037  1.00 080  1.00 0.10
Lane Grp Cap(c), veh/h 869 0 699 642 0 670 41 262 241 163 390 403
VIC Ratio(X) 030 000 034 030 000 029 05 021 023 073 017 0.18
Avail Cap(c_a), veh/h 1480 0 1250 1054 0 1198 896 1324 1220 878 1340 1386
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(1) 100 000 100 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 8.0 0.0 8.0 79 0.0 79 196 152 152 179 129 129
Incr Delay (d2), s/veh 0.4 0.0 0.6 0.5 0.0 05 163 0.9 1.1 8.7 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.1 0.0 1.9 1.6 0.0 1.5 0.4 0.6 0.6 1.7 0.6 0.7
LnGrp Delay(d),s/veh 8.5 0.0 8.6 8.4 0.0 84 358 160 163 266 134 134
LnGrp LOS A A A A D B B C B B
Approach Vol, veh/h 500 388 135 257
Approach Delay, s/veh 8.5 84 19.5 19.5
Approach LOS A A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 21.8 49 137 21.8 7.7 109
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 200 300 300 200 300
Max Q Clear Time (g_ctl1), s 5.9 2.5 3.2 6.7 4.6 3.2
Green Ext Time (p_c), s 10.5 0.0 2.6 10.3 04 2.6
Intersection Summary.
HCM 2010 Ctrl Delay 11.9
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 2



Queues

2025 PM W-O PROJ

2: Schafer Rd/University Rd & Dishman-Mica Rd 9/13/2016
T T 2 N B S

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 20 370 191 46 230 86 75 42 126 7

v/c Ratio 009 043 023 018 013 029 016 017 034 0.02

Control Delay 352 241 49 340 170 332 232 341 303 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 352 244 49 340 170 332 232 341 303 0.0

Queue Length 50th (ft) 8 139 0 19 27 35 25 17 50 0

Queue Length 95th (ft) 32 291 49 56 80 89 64 53 109 0

Internal Link Dist (ft) 1207 123 264 1057

Turn Bay Length (ft) 134 61 70 100

Base Capacity (vph) 803 1014 951 642 1853 642 928 642 947 864

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 002 036 020 007 012 013 008 007 013 0.1

Intersection Summary

Description: Changed to NEMA phasing, adjust min errors to allow 2010 HCS report

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 1



HCM 2010 Signalized Intersection Summary 2025 PM W-O PROJ
2: Schafer Rd/University Rd & Dishman-Mica Rd 9/13/2016

A ey ¢ AN b AN 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 it LT S b S b $ d
Traffic Volume (veh/h) 18 337 174 42 198 11 78 57 11 38 115 6
Future Volume (veh/h) 18 337 174 42 198 11 78 57 1 38 115 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 20 370 191 46 218 12 86 63 12 42 126 7
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 09 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 36 614 522 71 1193 65 115 224 43 66 223 189
Arrive On Green 002 032 032 004 034 034 006 014 014 004 012 012
Sat Flow, veh/h 1810 1900 1615 1810 3481 191 1810 1552 296 1810 1900 1611
Grp Volume(v), veh/h 20 370 191 46 112 118 86 0 75 42 126 7
Grp Sat Flow(s),veh/h/In 1810 1900 1615 1810 1805 1866 1810 0 1848 1810 1900 1611
Q Serve(g_s), s 0.5 12 4.0 1.1 1.9 1.9 2.0 0.0 1.6 1.0 2.7 0.2
Cycle Q Clear(g_c), s 0.5 7.2 4.0 1.1 1.9 1.9 2.0 0.0 1.6 1.0 2.7 0.2
Prop In Lane 1.00 1.00  1.00 0.10  1.00 016  1.00 1.00
Lane Grp Cap(c), veh/h 36 614 522 71 619 640 115 0 267 66 223 189
VIC Ratio(X) 05 060 037 065 018 018 075 000 028 064 056 0.04
Avail Cap(c_a), veh/h 1032 1084 921 826 1030 1065 826 0 1181 826 1214 1029
HCM Platoon Ratio 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Upstream Filter(1) 1.00 1.00 100 100 100 1.00 100 000 100 100 100 1.00
Uniform Delay (d), s/veh 213 125 114 208 101 101 20.2 00 167 208 183 171
Incr Delay (d2), s/veh 18.1 1.4 06 134 0.2 02 128 0.0 08 135 3.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.4 3.9 1.8 0.8 1.0 1.0 1.4 0.0 0.9 0.7 1.6 0.1
LnGrp Delay(d),s/veh 394 138 120 341 103 103 329 00 175 343 215 173
LnGrp LOS D B B C B B C B C C B
Approach Vol, veh/h 581 276 161 175
Approach Delay, s/veh 14.1 14.3 25.7 244
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 57 202 6.8 111 49 210 56 123

Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0

Max Green Setting (Gmax),s 20.0 250 200 280 250 250 200 28.0
Max Q Clear Time (g_ctl1),s 3.1 9.2 4.0 4.7 2.5 3.9 3.0 3.6

Green Ext Time (p_c), s 0.1 5.0 0.3 15 0.0 5.7 0.1 1.5

Intersection Summary

HCM 2010 Ctrl Delay 17.2

HCM 2010 LOS B

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers Page 1



Queues

2025 PM W-O PROJ

3: Bowdish Rd & 32nd Ave 9/12/2016
e 2

Lane Group EBL EBT WBL WBT NBT  SBT
Lane Group Flow (vph) 18 589 104 392 220 232
v/c Ratio 003 074 025 039 050 057
Control Delay 6.1 239 71 104 194 253
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.1 239 71 104 194 253
Queue Length 50th (ft) 2 170 13 59 52 70
Queue Length 95th (ft) 10 #403 37 190 11 135
Internal Link Dist (ft) 2316 2595 3508 1148
Turn Bay Length (ft) 150 150
Base Capacity (vph) 866 798 711 1017 755 718
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 002 074 015 039 029 0.32
Intersection Summary.
Description: Changed City controller phase to E-W NEMA phase
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2025 PM W-O PROJ

3: Bowdish Rd & 32nd Ave 9/12/2016
R T S N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L] S b S N N
Traffic Volume (veh/h) 17 484 64 97 311 54 23 96 86 42 162 22
Future Volume (veh/h) 17 484 64 97 311 54 23 96 86 42 152 22
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1884 1900 1900 1891 1900 1900 1887 1900
Adj Flow Rate, veh/h 18 520 69 104 334 58 25 103 92 45 163 24
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0093
Percent Heavy Veh, % 0 1 1 0 1 1 1 1 1 1 1 1
Cap, veh/h 506 693 92 389 735 128 108 195 157 139 297 40
Arrive On Green 001 043 043 006 047 047 022 022 022 022 022 022
Sat Flow, veh/h 1810 1629 216 1810 1564 272 104 897 719 218 1365 183
Grp Volume(v), veh/h 18 0 589 104 0 392 220 0 0 232 0 0
Grp Sat Flow(s),veh/h/In 1810 0 1845 1810 0 1836 1719 0 0 1766 0 0
Q Serve(g_s), s 0.3 00 126 1.5 0.0 6.7 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.3 00 126 1.5 0.0 6.7 5.2 0.0 0.0 5.2 0.0 0.0
Prop In Lane 1.00 0.12  1.00 015 0.1 042 0.19 0.10
Lane Grp Cap(c), veh/h 506 0 785 389 0 863 460 0 0 477 0 0
VIC Ratio(X) 004 000 075 027 000 045 048 000 000 049 000 0.0
Avail Cap(c_a), veh/h 1197 0 945 999 0 941 950 0 0 968 0 0
HCM Platoon Ratio 100 100 100 100 1.00 100 100 1.00 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 000 100 0.00 0.00
Uniform Delay (d), s/veh 7.7 00 114 8.6 0.0 84 164 0.0 00 164 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 3.2 0.4 0.0 0.5 1.1 0.0 0.0 1.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 7.1 0.7 0.0 35 2.6 0.0 0.0 28 0.0 0.0
LnGrp Delay(d),s/veh 7.7 00 146 8.9 0.0 89 175 0.0 00 175 0.0 0.0
LnGrp LOS A B A A B B
Approach Vol, veh/h 607 496 220 232
Approach Delay, s/veh 14.4 8.9 17.5 17.5
Approach LOS B A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.7 249 15.2 46 270 15.2
Change Period (Y+Rc), s 4.0 5.0 5.0 4.0 5.0 5.0
Max Green Setting (Gmax),s 185  24.0 240 185 240 24.0
Max Q Clear Time (g_ctl1),s 3.5  14.6 7.2 2.3 8.7 7.2
Green Ext Time (p_c), s 0.2 5.3 3.5 0.0 74 3.5
Intersection Summary
HCM 2010 Ctrl Delay 13.5
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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Queues

2025 PM W-O PROJ

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
2

Lane Group EBL EBT WBL WBT NBT SBT SBR

Lane Group Flow (vph) 12 401 28 217 170 153 6

v/c Ratio 004 043 009 021 040 031 0.01

Control Delay 227 128 220 90 19.0 179 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 227 128 220 90 19.0 179 0.0

Queue Length 50th (ft) 2 49 4 24 23 21 0

Queue Length 95th (ft) 18 187 30 96 106 96 0

Internal Link Dist (ft) 3473 1032 470 3508

Turn Bay Length (ft) 61 75 135

Base Capacity (vph) 695 1171 1162 1533 641 747 747

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 002 034 002 014 027 020 0.01

Intersection Summary

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2025 PM W-O PROJ

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
A TR N SR R
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b s % P 1N 4d i
Traffic Volume (veh/h) 1 256 125 27 179 28 54 91 16 13 132 6
Future Volume (veh/h) 1 256 125 27 179 28 54 91 16 13 132 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1827 1884 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 12 269 132 28 188 29 57 96 17 14 139 6
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 095 095 09 095 095 09 095 095 095 095 095 095
Percent Heavy Veh, % 0 0 0 4 1 1 0 0 0 0 0 0
Cap, veh/h 23 445 218 47 612 94 199 175 26 129 328 296
Arrive On Green 001 037 037 003 038 038 018 018 018 018 018 0.18
Sat Flow, veh/h 1810 1205 591 1740 1594 246 328 955 142 85 1787 1615
Grp Volume(v), veh/h 12 0 401 28 0 217 170 0 0 153 0 6
Grp Sat Flow(s),veh/h/In 1810 0 179 1740 0 1840 1425 0 0 1872 0 1615
Q Serve(g_s), s 0.2 0.0 6.3 0.5 0.0 2.8 1.7 0.0 0.0 0.0 0.0 0.1
Cycle Q Clear(g_c), s 0.2 0.0 6.3 0.5 0.0 28 4.1 0.0 0.0 25 0.0 0.1
Prop In Lane 1.00 033  1.00 013 034 0.10  0.09 1.00
Lane Grp Cap(c), veh/h 23 0 663 47 0 706 401 0 0 457 0 296
VIC Ratio(X) 053 000 061 05 000 031 042 000 000 033 0.00 002
Avalil Cap(c_a), veh/h 786 0 1300 1260 0 1279 849 0 0 968 0 749
HCM Platoon Ratio 100 100 100 100 100 100 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 100 1.00 000 000 100 000 1.00
Uniform Delay (d), s/veh 16.9 0.0 88 16.6 0.0 74 131 0.0 00 125 00 115
Incr Delay (d2), s/veh 24.3 0.0 1.3 155 0.0 0.3 1.0 0.0 0.0 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.3 0.0 3.2 0.5 0.0 1.5 1.6 0.0 0.0 1.4 0.0 0.1
LnGrp Delay(d),s/veh 41.2 00 101 321 0.0 78 144 0.0 00 131 00 116
LnGrp LOS D B C A B B B
Approach Vol, veh/h 413 245 170 159
Approach Delay, s/veh 11.0 10.6 14.1 13.1
Approach LOS B B B B
Timer 1 2 8 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 49 182 11.3 44 187 11.3
Change Period (Y+Rc), s 4.0 5.5 5.0 4.0 5.5 5.0
Max Green Setting (Gmax),s 25.0  25.0 16.0 1560 24.0 16.0
Max Q Clear Time (g_ctl1),s 25 8.3 4.5 2.2 4.8 6.1
Green Ext Time (p_c), s 0.1 45 1.9 0.0 4.8 1.8
Intersection Summary.
HCM 2010 Ctrl Delay 1.8
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC

2025 PM W-O PROJ

9: Dishman-Mica Rd & Thorpe Rd 911212016
Intersection
Int Delay, s/veh
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L B )
Traffic Vol, veh/h 21 70 152 11 93 199
Future Vol, veh/h 21 70 152 11 93 199
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 9 91
Heavy Vehicles, % 0 2 1 0 1 1
Mvmt Flow 23 77 167 12 102 219
Major/Minor Minor1 Major1 Major2
Conflicting Flow Al 596 173 0 0 179 0
Stage 1 173 - - - - -
Stage 2 423 - - - - -
Critical Hdwy 6.4 6.22 - - 411 -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 3.5 3.318 - - 2.209 -
Pot Cap-1 Maneuver 470 871 - 1403
Stage 1 862 - - - - -
Stage 2 665 - - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 431 871 - 1403 -
Mov Cap-2 Maneuver 431 - - - -
Stage 1 862 - - - - -
Stage 2 610 - - - - -
Approach WB NB SB
HCM Control Delay, s 10.9 0 25
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) 705 1403
HCM Lane V/C Ratio - - 0.142 0.073 -
HCM Control Delay (s) 109 7.8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) 05 02 -
¢ T -
(25 S
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC

2025 PM W-0 PROJ

11: Pines Rd & 16th Ave 9/12/2016
Intersection
Int Delay, s/veh 26
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations P g PrS &
Traffic Vol, veh/h 0 350 55 74 163 0 23 0 187 0 231 115
Future Vol, veh/h 0 350 55 74 163 0 23 0 187 0 231 115
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - 0 - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 0 0 3
Mvmt Flow 0 376 59 80 175 0 25 0 201 0 248 124
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All - 0 0 435 0 0 926 740 406 840 769 175
Stage 1 - - - - - 406 406 - 334 334 -
Stage 2 - - - - - - 520 334 - 506 435 -
Critical Hdwy - - - 4.1 - - 71 65 6.2 71 65 6.23
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 6.1 55 - 61 55 -
Follow-up Hdwy - - - 22 - - 35 4 33 3.5 4 3.327
Pot Cap-1 Maneuver 0 - - 1135 - 0 251 347 649 287 334 866
Stage 1 0 - - - - 0 626 601 - 684 647 -
Stage 2 0 - - - 0 543 647 - 552 584 -
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1135 - - 67 320 649 186 308 866
Mov Cap-2 Maneuver - - - - - - 67 320 - 186 308 -
Stage 1 - - - - - - 626 601 - 684 597

Stage 2 - - - - - - 251 597 - 381 584 -
Approach EB WB NB SB
HCM Control Delay, s 0 2.6 35.8 66.4
HCM LOS E F
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn1
Capacity (veh/h) 333 - - 1135 - 392
HCM Lane V/C Ratio 0.678 - - 0,07 - 0.949
HCM Control Delay (s) 35.8 - - 84 0 664
HCM Lane LOS E - - A A F
HCM 95th %tile Q(veh) 4.7 - - 02 - 106

( 7. ¢ 5 265

Painted Hills PRD Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2025 PM W-0 PROJ IMP

11: Pines Rd & 16th Ave 9/13/2016
N e N Y e
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT  SBR
Lane Configurations B 4 b if 4 if
Traffic Volume (vph) 0 350 55 76 163 0 23 0 187 0 23 115
Future Volume (vph) 0 350 55 76 163 0 23 0 187 0 23 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.5 4.5 45 45
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00  1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Frt 0.98 1.00 1.00 0.85 1.00 085
Flt Protected 1.00 0.98 0.95 1.00 1.00  1.00
Satd. Flow (prot) 3506 1870 1805 1615 1900 1568
FlIt Permitted 1.00 0.50 0.95 1.00 1.00  1.00
Satd. Flow (perm) 3506 950 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 09 093 093 093 093 093 093
Adj. Flow (vph) 0 376 59 82 175 0 25 0 201 0 248 124
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 184 0 0 86
Lane Group Flow (vph) 0 425 0 0 257 0 25 0 17 0 248 38
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 4 15 15 6!
Permitted Phases 14 4! 6
Actuated Green, G (s) 35.0 48.3 10.4 10.4 376 376
Effective Green, g (s) 35.0 48.3 10.4 10.4 376 376
Actuated g/C Ratio 0.29 0.40 0.09 0.09 031 031
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1005 376 153 137 585 483
v/s Ratio Prot 0.12 c0.01 0.01 c0.13
v/s Ratio Perm c0.27 0.02
vi/c Ratio 0.42 0.68 0.16 0.13 042 0.8
Uniform Delay, d1 35.3 30.5 51.8 51.6 336 299
Progression Factor 1.00 0.35 1.00 1.00 1.00  1.00
Incremental Delay, d2 0.1 3.6 0.5 0.4 2.2 0.3
Delay (s) 354 14.2 52.3 52.0 358  30.2
Level of Service D B D D D C
Approach Delay (s) 354 14.2 52.0 34.0
Approach LOS D B D C
Intersection Summary
HCM 2000 Control Delay 33.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15
I Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report
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Queues 2025 PM W-O PROJ

12: Hwy 27 & 16th Ave 9/12/2016
- N T A s N

Lane Group EBT EBR WBT WBR NBL NBT SBL  SBT
Lane Group Flow (vph) 525 71 254 8 29 345 101 414
v/c Ratio 079 011 071 007 024 065 051 047
Control Delay 43.6 52 567 11 620 534 614 424
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.6 52 567 11 620 534 614 424
Queue Length 50th (ft) 333 0 177 0 21 127 7 147
Queue Length 95th (ft) 586 27 310 0 60 209 150 234
Internal Link Dist (ft) 49 154 343 461
Turn Bay Length (ft) 25 157 232

Base Capacity (vph) 853 795 524 116 504 984 504 1011
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 062 009 048 007 006 035 020 041

Intersection Summary

Painted Hills PRD Synchro 9 Report
Whipple Consulting Engineers Page 12



HCM 2010 Signalized Intersection Summary

12: Hwy 27 & 16th Ave

2025 PM W-0O PROJ
91212016

R N S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations q i ) [l L LI S
Traffic Volume (veh/h) 187 285 64 15 213 7 26 301 10 9 373 0
Future Volume (veh/h) 187 285 64 15 213 7 26 301 10 91 373 0
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1870 1900 1900 1882 1900 1900 1862 1900 1900 1900 1900
Adj Flow Rate, veh/h 208 317 71 17 237 0 29 334 11 101 414 0
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 090 080 09 09 09 09 090 090 090 090 0.90 0.90
Percent Heavy Veh, % 2 2 0 1 1 0 0 1 1 0 0 0
Cap, veh/h 247 376 548 21 300 276 54 549 18 134 726 0
Arrive On Green 034 034 034 017 017 000 003 016 016 007 020 000
Sat Flow, veh/h 726 1107 1615 126 1751 1615 1810 3496 115 1810 3705 0
Grp Volume(v), veh/h 525 0 71 254 0 0 29 169 176 101 414 0
Grp Sat Flow(s),veh/h/In 1834 0 1615 1876 0 1615 1810 1769 1842 1810 1805 0
Q Serve(g_s), s 20.5 0.0 24 101 0.0 0.0 1.2 6.9 6.9 4.2 8.0 0.0
Cycle Q Clear(g_c), s 20.5 0.0 24 101 0.0 0.0 1.2 6.9 6.9 4.2 8.0 0.0
Prop In Lane 0.40 1.00  0.07 1.00  1.00 0.06  1.00 0.00
Lane Grp Cap(c), veh/h 623 0 548 321 0 276 54 278 289 134 726 0
VIC Ratio(X) 084 000 013 079 000 000 053 061 061 075 057 0.00
Avail Cap(c_a), veh/h 1184 0 1042 727 0 625 701 685 713 701 1398 0
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 1700 000 100 100 000 000 100 100 100 100 1.00 0.00
Uniform Delay (d), s/veh 23.7 00 177 308 0.0 00 370 304 304 352 279 0.0
Incr Delay (d2), s/veh 3.2 0.0 0.1 44 0.0 0.0 7.9 1.6 1.5 8.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 10.9 0.0 1.1 5.6 0.0 0.0 0.7 35 3.7 24 4.0 0.0
LnGrp Delay(d),s/veh 26.9 00 178 352 0.0 00 450 320 320 434 282 0.0
LnGrp LOS C B D D C C D C
Approach Vol, veh/h 596 254 374 515
Approach Delay, s/veh 25.8 35.2 33.0 31.2
Approach LOS C D C C
Timer. 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 73 206 183 107 172 31.3
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_c+l1),s 32  10.0 12.1 6.2 8.9 225
Green Ext Time (p_c), s 0.0 3.2 1.3 0.2 3.3 3.8
Intersection Summary
HCM 2010 Ctrl Delay 30.3
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2025 PM W-0O PROJ IMP

12: Hwy 27 & 16th Ave 9/13/12016
T e T . A

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

Lane Configurations % g d ) i L if L S

Traffic Volume (vph) 187 285 64 15 213 7 26 301 10 91 373 0

Future Volume (vph) 187 285 64 15 213 7 26 301 10 91 373 0

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 5.0 5.0 5.0 4.5 45 45 4.5

Lane Util. Factor 095 095 1.00 100 100 1.00 095 100 100 0.9

Frpb, ped/bikes 1.00 1.00 0.99 100 100 1.00 100 100 100 1.00

Flpb, ped/bikes 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00

Frt 1.00 1.00 0.85 100 08 100 100 08 100 1.00

Flt Protected 095 1.00 1.00 100 100 095 100 100 095 1.00

Satd. Flow (prot) 1698 1765 1593 1876 1615 1805 3574 1214 1805 3610

Flt Permitted 095 000 1.00 09 100 095 100 100 095 1.00

Satd. Flow (perm) 1698 0 1593 1812 1615 1805 3574 1214 1805 3610

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

Adj. Flow (vph) 208 317 71 17 237 8 29 334 1 101 414 0

RTOR Reduction (vph) 0 0 42 0 0 6 0 0 9 0 0 0

Lane Group Flow (vph) 187 338 29 0 254 2 29 334 2 101 414 0

Confl. Bikes (#/hr) 3

Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1% 33% 0% 0% 0%

Turn Type Prot NA custom  Perm NA  Prot  Prot NA  Perm Prot NA

Protected Phases 31615! 81715 4! 4l 51 2! 1 6!

Permitted Phases 817 4 2

Actuated Green, G (s) 504 504 504 350 350 47 205 205 396 376

Effective Green, g (s) 504 504 504 3560 350 47 205 205 396 376

Actuated g/C Ratio 041 041  0.41 029 029 004 017 017 032 0.31

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

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

Lane Grp Cap (vph) 701 729 658 519 463 69 600 203 585 1112

v/s Ratio Prot 0.11  ¢0.19 0.00 0.02 ¢0.09 0.06 c0.11

v/s Ratio Perm 0.02 0.14 0.00

v/c Ratio 027 046 0.04 049 000 042 056 001 017 037

Uniform Delay, d1 236 260 214 361 311 573 466 423 295 330

Progression Factor 032 037 0.00 100 1.00 100 100 1.00 100 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.3 0.0 4.1 1.1 0.0 0.6 1.0

Delay (s) 7.8 9.9 0.0 364 311 614 477 423 301 339

Level of Service A A A D C E D D C C

Approach Delay (s) 8.1 36.2 48.6 33.2

Approach LOS A D D C

Intersection Summary.

HCM 2000 Control Delay 284 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

! Phase conflict between lane groups.

¢ Critical Lane Group

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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Queues

2025 PM W-0O PROJ

13: Pines Rd & 32nd Ave 9/12/2016
O 2Nt N B |

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 47 720 108 552 65 142 77 162
vic Ratio 012 090 037 062 018 042 020 049
Control Delay 104 421 133 227 194 265 196 324
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 104 421 133 227 194 265 196 324
Queue Length 50th (ft) 9 332 22 213 22 45 26 65
Queue Length 95th (ft) 26 #562 49 327 42 83 48 108
Internal Link Dist (ft) 2595 1832 2145 5230
Turn Bay Length (ft) 168 166 79 113
Base Capacity (vph) 672 796 567 891 588 569 593 573
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 007 09 019 062 011 025 013 028
Intersection Summary
Description: Plan 1
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

13: Pines Rd & 32nd Ave

2025 PM W-O PROJ
9/12/2016

R T 2N N VA O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 8 % P % S % S
Traffic Volume (veh/h) 37 513 48 84 387 44 51 57 54 60 94 32
Future Volume (veh/h) 37 513 48 84 387 44 51 57 54 60 94 32
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 47 658 62 108 496 56 65 73 69 77 121 41
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 078 078 078 078 078 078 078 078 078 078 078 078
Percent Heavy Veh, % 0 1 1 0 0 0 0 0 0 0 0 0
Cap, veh/h 416 781 74 318 825 93 256 116 110 271 187 63
Arrive On Green 004 046 046 007 049 049 004 013 013 005 014 014
Sat Flow, veh/h 1810 1695 160 1810 1677 189 1810 900 850 1810 1358 460
Grp Volume(v), veh/h 47 0 720 108 0 552 65 0 142 77 0 162
Grp Sat Flow(s),veh/h/In 1810 0 1855 1810 0 1867 1810 0 1750 1810 0 1819
Q Serve(g_s), s 0.9 00 223 2.0 0.0 139 2.0 0.0 5.0 24 0.0 5.5
Cycle Q Clear(g_c), s 0.9 00 223 2.0 00 139 2.0 0.0 5.0 24 0.0 55
Prop In Lane 1.00 0.09 1.00 0.10  1.00 049  1.00 0.25
Lane Grp Cap(c), veh/h 416 0 855 318 0 918 256 0 226 271 0 250
VIC Ratio(X) 011 000 084 034 000 060 025 000 063 028 000 065
Avail Cap(c_a), veh/h 909 0 855 755 0 918 733 0 592 733 0 615
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 100 100 100 1.00
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 0.00 1.00
Uniform Delay (d), s/veh 9.6 00 1565 122 00 119 233 00 269 230 00 266
Incr Delay (d2), s/veh 0.1 0.0 9.9 0.6 0.0 29 0.5 0.0 4.0 0.6 0.0 4.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.4 00 135 1.0 0.0 7.8 1.0 0.0 20 1.2 0.0 3.0
LnGrp Delay(d),s/veh 9.7 00 2563 128 00 149 238 00 309 236 00 305
LnGrp LOS A C B B C C C C
Approach Vol, veh/h 767 660 207 239
Approach Delay, s/veh 244 14.5 287 28.3
Approach LOS C B C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 68 370 79 134 88 350 73 140
Change Period (Y+Rc), s 45 5.0 4.5 5.0 45 5.0 4.5 5.0
Max Green Setting (Gmax),s 20.0 300 200 220 200 300 200 220
Max Q Clear Time (g_ctl1),s 29 159 44 7.0 40 243 4.0 7.5
Green Ext Time (p_c), s 01 106 0.1 2.0 0.2 4.8 0.1 2.0
Intersection Summary
HCM 2010 Ctrl Delay 21.9
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC

2025 PM W-O PROJ

18: Madison Rd & Thorpe Rd 9112/2016
Intersection

Int Delay, s/veh

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & P18 &

Traffic Vol, veh/h 26 0 60 0 0 0 33 46 0 0 98 30
Future Vol, veh/h 26 0 60 0 0 0 33 46 0 0 98 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - - 0 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 86 86 86 86 8 86 86 86 86
Heavy Vehicles, % 5 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 30 0 70 0 0 0 38 53 0 0 114 35
Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 261 261 131 296 279 53 149 0 0 53 0 0

Stage 1 131 131 - 130 130 - - - - - - -

Stage 2 130 130 - 166 149 - - - - - - -
Critical Hdwy 715 65 6.2 71 65 62 4.1 4.1 - -
Critical Hdwy Stg 1 6.15 55 - 61 55 - - - - - -
Critical Hdwy Stg 2 6.15 55 - 61 55 - - - - - - -
Follow-up Hdwy 3.545 4 33 3.5 4 33 2.2 - - 22 - -
Pot Cap-1 Maneuver 686 647 924 660 632 1020 1445 - - 1566 - -

Stage 1 865 792 - 878 792 - - - - - -

Stage 2 866 792 - 841 778 - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 672 630 924 598 615 1020 1445 - - 1566 - -
Mov Cap-2 Maneuver 672 630 - 598 615 - - - - - - -

Stage 1 842 792 - 854 771 - - - -

Stage 2 843 771 - 777 778 - - - - -
Approach EB WB NB SB
HCM Control Delay, s 9.9 0 3.2 0
HCM LOS A A
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1445 830 - 1566 - -

HCM Lane V/C Ratio 0.027 - - 012 - - - -
HCM Control Delay (s) 7.6 0 9.9 0 0 -
HCM Lane LOS A A - A A A - -
HCM 95th %tile Q(veh) 0.1 - - 04 - 0 - -
2.0 o’
Painted Hills PRD Synchro 9 Report
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Queues

2025 PM W-0O PROJ

19: Hwy 27 & 32nd Ave 9/12/2016
O 2N i N B

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 104 640 214 473 160 369 66 388

vic Ratio 050 061 067 071 060 041 039 0.63

Control Delay 549 316 532 372 533 274 557 431

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 549 316 532 372 533 274 557 431

Queue Length 50th (ft) 63 158 128 248 96 82 40 116

Queue Length 95th (ft) 136 276 246 470 190 137 97 187

Internal Link Dist (ft) 140 200 6700 1848

Turn Bay Length (ft) 108 112 131 184

Base Capacity (vph) 456 1407 451 758 546 1370 546 1413

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 023 045 047 062 029 027 012 027

Intersection Summary
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HCM 2010 Signalized Intersection Summary

2025 PM W-O PROJ

19: Hwy 27 & 32nd Ave 9/12/2016
A ey ¢ AN N Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT S b S LI S L S
Traffic Volume (veh/h) 88 339 205 182 351 51 136 194 120 56 260 70
Future Volume (veh/h) 88 339 205 182 351 51 136 194 120 5 260 70
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1877 1900 1881 1884 1900 1900 1824 1900 1900 1885 1900
Adj Flow Rate, veh/h 104 399 241 214 413 60 160 228 141 66 306 82
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 08 08 08 08 08 08 08 085 08 08 08 085
Percent Heavy Veh, % 0 2 2 1 1 1 0 3 3 0 1 1
Cap, veh/h 138 631 377 264 587 85 206 506 301 90 500 132
Arrive On Green 008 029 029 015 036 036 011 024 024 005 018 0.18
Sat Flow, veh/h 1810 2150 1283 1792 1609 234 1810 2093 1245 1810 2806 740
Grp Volume(v), veh/h 104 330 310 214 0 473 160 187 182 66 194 194
Grp Sat Flow(s),veh/h/In 1810 1783 1650 1792 0 1842 1810 1733 1605 1810 1791 1755
Q Serve(g_s), s 42 120 122 8.7 00 164 6.4 6.9 12 2.7 74 7.7
Cycle Q Clear(g_c), s 42 120 122 8.7 00 164 6.4 6.9 7.2 2.7 74 7.7
Prop In Lane 1.00 0.78  1.00 013  1.00 0.78  1.00 0.42
Lane Grp Cap(c), veh/h 138 523 485 264 0 672 206 419 388 90 319 313
VIC Ratio(X) 076 063 064 081 000 070 078 045 047 073 061 062
Avail Cap(c_a), veh/h 605 953 882 599 0 985 726 927 858 726 958 938
HCM Platoon Ratio 100 100 100 1.00 100 100 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 100 100 100 1.00 000 100 1.00 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 339 229 230 309 00 203 322 241 242 350 283 284
Incr Delay (d2), s/veh 8.1 1.3 14 5.9 0.0 14 6.3 0.6 07 108 1.6 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 24 6.1 5.7 4.7 0.0 8.5 3.6 3.3 3.3 1.6 3.8 3.9
LnGrp Delay(d),s/veh 420 242 244 368 00 217 385 247 249 458 299  30.1
LnGrp LOS D C C D C D C C D C C
Approach Vol, veh/h 744 687 529 454
Approach Delay, s/veh 26.8 264 28.9 32.3
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 92 236 155 265 140 188 102 318
Change Period (Y+Rc), s 5.5 5.5 4.5 4.5 5.5 5.5 4.5 4.5
Max Green Setting (Gmax),s 30.0 400 250 400 300 400 250 400
Max Q Clear Time (g_ct+l1),s 4.7 92 107 142 8.4 97 6.2 184
Green Ext Time (p_c), s 0.1 3.7 0.5 7.7 04 3.7 0.2 7.3
Intersection Summary.
HCM 2010 Ctrl Delay 28.2
HCM 2010 LOS C
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HCM 2010 TWSC 2025 PM W-O PROJ

20: 32nd Ave & Evergreen Rd 9/12/2016
Intersection
Int Delay, s/veh 5.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ B & & ¥ b
Traffic Vol, veh/h 207 398 0 0 39 N 0 0 0 17 0 209
Future Vol, veh/h 207 398 0 0 3% 11 0 0 0 17 0 209
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 1 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - - - - 0 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 719 79 79 79 79 79 719 9 79 79
Heavy Vehicles, % 1 1 0 0 0 0 0 0 0 33 0 22
Mvmt Flow 262 504 0 0 500 14 0 0 0 22 0 265
Major/Minor Major1 Maijor2 Minor1 Minor2
Conflicting Flow All 514 0 0 504 0 0 1667 1542 505 15636 1535 507
Stage 1 - - - - - - 1028 1028 - 507 507 -
Stage 2 - - - - - - 639 514 - 1029 1028 -
Critical Hdwy 4.1 - - 41 - - 71 65 6.2 743 65 642
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 643 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 643 55 -
Follow-up Hdwy 2.209 - - 2.2 - - 35 4 33 3.797 4 3.498
Pot Cap-1 Maneuver 1057 - - 1071 - - 78 116 571 80 117 528
Stage 1 - - - - - - 285 314 - 495 543 -
Stage 2 - - - - - - 468 539 - 247 314
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1057 - - 1070 - - 31 87 570 65 88 528
Mov Cap-2 Maneuver - - - - - - 31 87 - 65 88 -
Stage 1 - - - - - - 214 236 - 372 543 -
Stage 2 - - - - - - 234 539 - 186 236 -
Approach EB WB NB SB
HCM Control Delay, s 3.3 0 0 236
HCM LOS A C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1SBLn2

Capacity (veh/h) - 1057 - - 1070 - - 65 528
HCM Lane V/C Ratio - 0.248 - - - - - 0.331 0.501
HCM Control Delay (s) 0 95 - - 0 - - 857 185
HCM Lane LOS A A - - A - - F C
HCM 95th %tile Q(veh) - 1 - - 0 - - 12 28
25 20 70
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers Page 23



HCM 2010 TWSC

2025 PM W-O PROJ

21: Sullivan Rd & 32nd Ave 91212016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W ) 4 7

Traffic Vol, veh/h 282 17 23 54 98 350

Future Vol, veh/h 282 17 23 54 98 350

Conflicting Peds, #/hr 0 0 1 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - 175

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 91 91 91 91 91 91

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 310 19 25 59 108 385

Major/Minor Minor2 Maijor1 Major2

Conflicting Flow All 219 109 109 0 - 0
Stage 1 109 - - - - -
Stage 2 110 - - - -

Critical Hdwy 6.42 6.2 41 - -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.3 2.2 - - -

Pot Cap-1 Maneuver 769 950 1494 -
Stage 1 916 - - - - -
Stage 2 915 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 754 949 1494 -

Mov Cap-2 Maneuver 754 - - - - -
Stage 1 915 - - - -
Stage 2 899 - - - - -

Approach EB NB SB

HCM Control Delay, s 13.2 2.2 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1494 - 763 - -

HCM Lane V/C Ratio 0.017 - 0431 - -

HCM Control Delay (s) 7.5 0 132 -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0.1 - 22 -

2.5 Ce
Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

2025 AM W- PROJ

1: University Rd & 32nd Ave 9/12/2016
A T S N S TR
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4p P S % b L S
Traffic Volume (veh/h) 4 147 7 36 517 132 21 95 67 69 60 4
Future Volume (veh/h) 4 147 7 36 517 132 21 95 67 69 60 4
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099  1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1868 1900 1900 1883 1900 1900 1877 1900 1759 1839 1900
Adj Flow Rate, veh/h 4 160 8 39 562 143 23 103 73 75 65 4
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 1 1 1 0 0 0 0 0 0 8 2 2
Cap, veh/h 96 1480 73 133 1190 294 41 343 224 95 671 41
Arrive On Green 044 044 044 044 044 044 002 017 017 006 020 0.20
Sat Flow, veh/h 16 3336 164 88 2681 663 1810 2060 1345 1675 3345 204
Grp Volume(v), veh/h 90 0 82 400 0 344 23 88 88 75 34 35
Grp Sat Flow(s),veh/h/In 1844 0 1671 1836 0 1596 1810 1783 1622 1675 1747 1803
Q Serve(g_s), s 0.0 0.0 1.2 0.0 0.0 6.4 0.5 1.8 20 1.9 0.7 0.7
Cycle Q Clear(g_c), s 1.2 0.0 1.2 6.3 0.0 6.4 0.5 1.8 2.0 1.9 0.7 0.7
Prop In Lane 0.04 010  0.10 042 1.00 083  1.00 0.11
Lane Grp Cap(c), veh/h 908 0 742 909 0 708 41 297 270 95 350 361
VIC Ratio(X) 010 000 011 044 000 049 057 030 033 079 0.10 0.10
Avail Cap(c_a), veh/h 1381 0 1193 1393 0 1140 862 1273 1159 798 1248 1288
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 100 1.00 100 100 1.00 100 1.00
Uniform Delay (d), s/veh 6.8 0.0 6.8 8.2 0.0 83 203 154 154 196 137 137
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.7 0.0 11 165 1.2 1.5 187 0.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.6 0.0 0.6 3.4 0.0 3.0 0.4 1.0 1.0 1.3 0.3 0.4
LnGrp Delay(d),s/veh 6.9 0.0 7.0 9.0 0.0 94 368 165 169 382 139 139
LnGrp LOS A A A A D B B D B B
Approach Vol, veh/h 172 744 199 144
Approach Delay, s/veh 6.9 9.2 19.0 26.6
Approach LOS A A B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.6 49 134 23.6 64 120
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 20.0 300 300 200 300
Max Q Clear Time (g_c+I1), s 3.2 25 2.7 8.4 39 4.0
Green Ext Time (p_c), s 11.5 0.0 2.6 10.2 0.2 2.6
Intersection Summary
HCM 2010 Ctrl Delay 124
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary 2025 AM W- PROJ
2: Schafer Rd/University Rd & Dishman-Mica Rd 9/12/2016

Ay v AN b AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ 4 FO%N 4 ¥ B ¥ 4+ F
Traffic Volume (veh/h) 1 178 39 11 543 34 238 106 25 25 M 12
Future Volume (veh/h) 1 178 39 11 543 34 238 106 25 25 4 12
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/in 1900 1776 1900 1900 1858 1900 1900 1885 1900 1900 1810 1900
Adj Flow Rate, veh/h 1 196 43 12 597 37 262 116 27 27 45 13
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 7 0 0 2 2 0 1 1 0 5 0

Cap, veh/h 4 547 498 22 1079 67 349 325 76 46 94 84
Arrive On Green 000 031 031 001 032 032 019 022 022 003 0.05 0.05
Sat Flow, veh/h 1810 1776 1615 1810 3378 209 1810 1480 344 1810 1810 1615

Grp Volume(v), veh/h 1 196 43 12 312 322 262 0 143 27 45 13
Grp Sat Flow(s),veh/h/in1810 1776 1615 1810 1766 1822 1810 0 1824 1810 1810 1615

Q Serve(g_s), s 00 40 09 03 67 67 63 00 31 07 11 04
Cycle QClear(g_c),s 00 40 09 03 67 67 63 00 31 07 11 04
Prop In Lane 1.00 1.00 1.00 0.11 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/h 4 547 498 22 564 582 349 0 401 46 94 84
VIC Ratio(X) 025 036 009 054 055 055 075 000 036 059 048 0.15

Avail Cap(c_a), veh/h 982 964 877 786 958 989 786 0 1109 786 1100 982
HCM Platoon Ratio 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 100 1.00 1.00 1.00 1.00 100 1.00 000 1.00 1.00 1.00 1.00
Uniform Delay (d), s/ven 23.0 124 113 226 130 130 175 00 152 222 212 209
Incr Delay (d2), s/veh 427 06 01 256 12 12 46 00 08 159 52 1.2
Initial Q Delay(d3),s/'veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/iM.1 20 04 03 34 35 36 00 16 05 07 02
LnGrp Delay(d),s/ven 657 13.0 114 482 142 141 221 00 160 381 265 22.1

LnGrp LOS E B B D B B C B D C C
Approach Vol, veh/h 240 646 405 85
Approach Delay, s/veh 12.9 14.8 19.9 295
Approach LOS B B B C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s4.6 202 129 84 41 207 52 16.1
Change Period (Y+Rc),s 40 60 40 60 40 60 40 6.0
Max Green Setting (Gma2).8 25.0 20.0 28.0 250 250 200 280
Max Q Clear Time (g_c+I13,3 60 83 31 20 87 27 51
Green Ext Time (p_c),s 00 65 09 15 00 60 00 14

Intersection Summary

HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B
Painted Hills PRD Synchro 9 - Report
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HCM 2010 Signalized Intersection Summary

2025 AM W- PROJ

3: Bowdish Rd & 32nd Ave 9/12/2016
T T 2 N BV S SR
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ B ¥ B & N
Traffic Volume (veh/h) 57 468 39 29 310 14 63 62 37 83 128 103
Future Volume (veh/h) 57 468 39 29 310 14 63 62 37 83 128 103
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/n/in 1863 1849 1900 1900 1820 1900 1900 1857 1900 1900 1886 1900
Adj Flow Rate, veh/h 65 632 44 33 352 16 72 70 42 94 145 117
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 088 088 0.88 0.83 088 088 088 088 088 088 088 0.88
Percent Heavy Veh, % 2 3 3 0 4 4 2 2 2 1 1 1
Cap, veh/h 443 680 56 291 670 30 236 216 104 188 233 162
Arrive On Green 004 040 040 0.02 039 039 030 030 030 030 030 030
Sat Flow, veh/h 1774 1685 139 1810 1728 79 459 722 349 331 781 544
Grp Volume(v), veh/h 65 0 576 33 0 368 184 0 0 356 0 0
Grp Sat Flow(s),veh/h/In1774 0 1824 1810 0 1806 1530 0 0 1656 0 0
Q Serve(g_s), s 11 00 140 06 00 80 00 00 00 52 00 00
CycleQClear(g_c,s 11 00 140 06 00 80 43 00 00 95 00 00
Prop In Lane 1.00 0.08 1.00 0.04 0.39 023 0.26 0.33
Lane Grp Cap(c), veh/h 443 0 737 291 0 700 555 0 0 584 0 0
VIC Ratio(X) 015 000 078 0.11 0.00 053 033 0.00 000 061 0.00 0.00
Avail Cap(c_a), veh/h 1022 0 862 911 0 854 803 0 0 863 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 0.00 1.00 100 000 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s’veh 94 0.0 132 108 0.0 119 139 00 00 157 00 0.0
Incr Delay (d2),siveh 02 00 45 02 00 09 05 00 00 15 00 00
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/id.5 0.0 78 03 00 41 21 00 00 46 00 00
LnGrp Delay(d),s/veh 95 00 177 110 00 128 144 00 00 172 00 0.0
LnGrp LOS A B B B B B
Approach Vol, veh/h 641 401 184 356
Approach Delay, s/veh 16.9 12.7 14.4 17.2
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.1 25.5 202 59 247 20.2
Change Period (Y+Rc),s 4.0 5.0 50 40 50 5.0
Max Green Setting (Gmak3.5 24.0 240 185 240 24.0
Max Q Clear Time (g_c+/13,86 16.0 1.5 31 100 6.3
Green Ext Time (p_c),s 0.0 4.5 38 01 68 4.5
Intersection Summary
HCM 2010 Ctrl Delay 15.6
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary
4: Bowdish Rd & Dishman-Mica Rd

2025 AM W- PROJ
9/12/2016

A N ¢

~ t~M1 <

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T S ¥ b & g f
Traffic Volume (veh/h) 7 172 35 42 434 46 125 160 30 32 66 8
Future Volume (veh/h) 7 172 35 42 434 46 125 160 30 32 66 8
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1860 1900 1900 1883 1900 1900 1880 1900 1900 1900 1900
Adj Flow Rate, veh/h 8 195 40 48 493 52 142 182 34 36 75 9
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 088 088 0.88 088 0.88 088 088 0.88 088 088 0.88 0.88
Percent Heavy Veh, % 0 2 2 0 1 1 1 1 1 0 0 0
Cap, veh/h 15 541 111 72 658 69 260 255 43 210 381 457
Arrive On Green 0.01 036 036 004 039 039 028 028 028 028 028 0.28
Sat Flow, veh/h 1810 1498 307 1810 1675 177 530 902 150 376 1346 1615
Grp Volume(v), veh/h 8 0 235 48 0 545 358 0 0 1M1 0 9
Grp Sat Flow(s),veh/h/In1810 0 1805 1810 0 1852 1582 0 0 1722 0 1615
Q Serve(g_s), s 02 00 44 12 00 116 76 00 00 00 00 02
Cycle QClear(g_c),s 02 00 44 12 00 116 96 00 00 20 00 02
Prop In Lane 1.00 0.17 1.00 0.10 0.40 0.09 0.32 1.00
Lane Grp Cap(c), veh/h 15 0 652 72 0 727 557 0 0 591 0 457
VIC Ratio(X) 052 0.00 036 066 000 075 064 0.00 0.00 019 0.00 0.02
Avail Cap(c_a), veh/h 592 0 984 986 0 969 662 0 0 695 0 563
HCM Platoon Ratio 1.00 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 0.00 1.00 1.00 0.00 100 1.00 0.0 0.00 1.00 0.00 1.00
Uniform Delay (d), siven22.7 00 108 217 00 120 152 00 00 125 00 119
Incr Delay (d2),s/ven 343 00 05 139 00 29 21 00 00 02 00 00
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 0.0
%ile BackOfQ(50%),veh/i0.2 00 22 09 00 65 45 00 00 11 00 0.1
LnGrp Delay(d),s/veh 569 00 112 357 00 148 173 00 00 127 00 119
LnGrp LOS E B D B B B B
Approach Vol, veh/h 243 593 358 120
Approach Delay, s/veh 12.7 16.5 17.3 12.7
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s5.8  22.1 180 44 235 18.0

Change Period (Y+Rc),s 4.0 5.5 50 40 55 5.0

Max Green Setting (Gma2h.8 25.0 16.0 15.0 24.0 16.0

Max Q Clear Time (g_c+113,2 6.4 40 22 136 11.6

Green Ext Time (p_c),s 01 6.1 31 00 44 1.5

Intersection Summary

HCM 2010 Ctrl Delay 16.7

HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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HCM 2010 TWSC
5. Dishman-Mica Rd & Apt Access

2025 AM W- PROJ
9/1212016

Intersection

Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations if S 4

Traffic Vol, veh/h 0 66 449 1 0 229

Future Vol, veh/h 0 66 449 1 0 229

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 79 79 79 79 7% 79

Heavy Vehicles, % 0 0 3 0 0 8

Mvmt Flow 0 84 568 1 0 290

Major/Minor Minor1 Major1 Major2

Conflicting Flow All - 569 0 0 - -
Stage 1 - - - - - -
Stage 2 - - - - -

Critical Hdwy - 6.2 - - - -

Critical Hdwy Stg 1 - - - - =

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - 3.3 - - - -

Pot Cap-1 Maneuver 0 525 - - 0 -
Stage 1 0 - - - 0 -
Stage 2 0 - - 0 -

Platoon blocked, % = -

Mov Cap-1 Maneuver - 525 - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - -

Approach WB NB SB

HCM Control Delay, s 13.2 0 0

HCM LOS B

Minor Lane/Major Mymt NBT NBRWBLn1 SBT

Capacity (veh/h) - - 525 -

HCM Lane V/C Ratio - - 0.159 -

HCM Control Delay (s) - - 132

HCM Lane LOS - - B -

HCM 95th %tile Q(veh) - - 06

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 1



HCM 2010 TWSC

6: Dishman-Mica Rd & Sundown Drive

2025 AM W- PROJ
9/12/2016

Intersection

Int Delay, sfveh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations w S LI
Traffic Vol, veh/h 8 67 383 1 38 191
Future Vol, veh/h 8 67 383 1 38 191
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 175 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 0 0 3 0 0 8
Mvmt Flow 10 85 485 1 48 242
Major/Minor Minor1 Major1 Major2
Conflicting Flow Al 823 485 0 0 486 0
Stage 1 485 - - - - -
Stage 2 338 - - - -
Critical Hdwy 6.4 6.2 - - 41 -
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 54 - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 346 586 - - 1087 -
Stage 1 623 - - - - -
Stage 2 727 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 331 586 - 1087 -
Mov Cap-2 Maneuver 450 - - - -
Stage 1 623 - - -
Stage 2 695 - - - - -
Approach WB NB SB
HCM Control Delay, s 12.6 0 1.4
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 568 1087 -
HCM Lane V/C Ratio - - 0.167 0.044
HCM Control Delay (s) - - 126 85 -
HCM Lane LOS - B A -
HCM 95th %tile Q(veh) 06 0.1 -

Painted Hills PRD

Whipple Consulting Engineers
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HCM 2010 TWSC

8: Dishman-Mica Rd & Comm Access

2025 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations w7 B LI
Traffic Vol, veh/h 1 25 359 1 12 187
Future Vol, veh/h 1 25 359 1 12 187
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 0 0 3 0 0 8
Mvmt Flow 1 32 454 1 15 237
Major/Minor Minor1 Major1 Major2

Conflicting Flow All 722 455 0 0 456 0

Stage 1 455 - - - -

Stage 2 267 - - - -
Critical Hdwy 71 6.2 - - 4.1 -
Critical Hdwy Stg 1 6.1 - - - -
Critical Hdwy Stg 2 6.1 - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 345 609 - - 1115 -

Stage 1 589 - - - - -

Stage 2 743 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 341 609 - 1115
Mov Cap-2 Maneuver 34 - - - -

Stage 1 589 - - - - -

Stage 2 733 - - - -
Approach WB NB SB
HCM Control Delay, s 11.5 0 0.5
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 591 1115 -

HCM Lane V/C Ratio - - 0.056 0.014

HCM Control Delay (s) - 115 83 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - 02 0 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 3
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9: Dishman-Mica Rd & Thorpe Rd

2025 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations W B )
Traffic Vol, veh/h 1 113 246 14 55 133
Future Vol, veh/h 11 113 246 14 55 133
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 0 0 3 0 3 5
Mvmt Flow 14 143 3N 18 70 168
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 628 320 0 0 329 0
Stage 1 320 - - - - -
Stage 2 308 - - - - -
Critical Hdwy 6.4 6.2 - - 413 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.227 -
Pot Cap-1 Maneuver 450 725 - - 1225 -
Stage 1 741 - - - - -
Stage 2 750 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 422 725 - - 1225 -
Mov Cap-2 Maneuver 422 - - - - -
Stage 1 741 - - - -
Stage 2 703 - - - -
Approach WB NB SB
HCM Control Delay, s 11.9 0 24
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 682 1225 -
HCM Lane V/C Ratio - 0.23 0.057 -
HCM Control Delay (s) - 119 841 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) 09 02 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 5



HCM 2010 TWSC

10: Thorpe Rd & Comm Access

2025 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations ) B W

Traffic Vol, veh/h 7 62 119 1 0 5

Future Vol, veh/h 7 62 119 1 0 5

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 0 3 0 0 0 0

Mvmt Flow 9 78 151 1 0 6

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 152 0 - 0 247 151
Stage 1 - - - 151 -
Stage 2 - - - - 96 -

Critical Hdwy 4.1 - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 54 -

Critical Hdwy Stg 2 - - - 54 -

Follow-up Hdwy 2.2 - - 3.5 3.3

Pot Cap-1 Maneuver 1441 - - - 746 901
Stage 1 - - - - 882 -
Stage 2 - - 933 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1441 - - 741 901

Mov Cap-2 Maneuver - - - 41 -
Stage 1 - - - 882 -
Stage 2 - - - 926 -

Approach EB WB SB

HCM Control Delay, s 0.8 0 9

HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1441 - - - 901

HCM Lane V/C Ratio 0.006 - - - 0.007

HCM Control Delay (s) 7.5 0 - 9

HCM Lane LOS A A - A

HCM 95th %tile Q(veh) 0 - - 0

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 4



TINIVE &V IV 1 VYV OV

2025 AM W- PROJ

11: Pines Rd & 16th Ave 9/12/2016

Intersection

Int Delay, s/veh 11.6

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

Lane Configurations B g & &$

Traffic Vol, veh/h 0 251 47 54 218 0 32 0 256 0 157 35

Future Vol, veh/h 0 251 47 54 218 0 32 0 256 0 157 35

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 8 88 88 88 88 88 88 88 88 83 88

Heavy Vehicles, % 0 4 0 0 5 0 0 0 2 2 6 0

Mvmt Flow 0 28 53 61 248 0 36 0 291 0 178 40

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All - 0 0 339 0 0 792 682 312 827 709 248
Stage 1 - - - - - - 312 312 - 370 370 -
Stage 2 - - - - - - 480 370 - 457 339 -

Critical Hdwy - - - 41 - 71 65 6.22 712 656 6.2

Critical Hdwy Stg 1 - - - - - - 6.1 55 - 612 5.56 -

Critical Hdwy Stg 2 - - - - - 6.1 55 - 6.12 5.56 -

Follow-up Hdwy - - - 22 - - 35 4 3.318 3518 4.054 33

Pot Cap-1 Maneuver 0 1231 - 0 309 375 728 291 354 796
Stage 1 0 - - - - 0 703 661 - 650 613 -
Stage 2 0 - - - - 0 571 624 583 633 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1231 - 163 354 728 167 334 796

Mov Cap-2 Maneuver - - - - - 163 354 - 167 334 -
Stage 1 - - - - - - 703 661 650 578 -
Stage 2 - - - - - 354 588 - 350 633 -

Approach EB WB NB SB

HCM Control Delay, s 0 1.6 22.5 27.3

HCM LOS C D

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn{

Capacity (veh/h) 526 - - 1231 - 374

HCM Lane V/C Ratio 0.622 - - 0.05 - 0.583

HCM Control Delay (s) 225 - 8.1 0 273

HCM Lane LOS C - - A A D

HCM 95th %file Q(veh) 4.2 - - 02 - 36

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9- Report
Page 6
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11: Pines Rd & 16th Ave 9/13/2016
St 2 2 RN TN
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 b i $ i
Traffic Volume (vph) 0 251 47 54 218 0 32 0 256 0 157 35
Future Volume (vph) 0 251 47 54 218 0 32 0 256 0 157 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.5 45 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Frt 0.98 1.00 1.00 0.85 1.00 085
Fit Protected 1.00 0.99 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3495 1881 1805 1615 1900 1568
FIt Permitted 1.00 0.72 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3495 1368 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 270 51 58 234 0 34 0 275 0 169 38
RTOR Reduction (vph) 0 13 0 0 0 0 0 0 249 0 0 26
Lane Group Flow (vph) 0 308 0 0 292 0 34 0 26 0 169 12
Confl. Bikes (#hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 4 15 15 6!
Permitted Phases 14 4 6
Actuated Green, G (s) 35.0 46.6 11.7 11.7 373 373
Effective Green, g (s) 35.0 46.6 11.7 1.7 373 373
Actuated g/C Ratio 0.29 0.38 0.10 0.10 031  0.31
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1002 522 173 154 580 479
v/s Ratio Prot 0.09 c0.02 0.02 c0.09
v/s Ratio Perm c0.21 0.01
v/c Ratio 0.31 0.56 0.20 0.17 029 0.02
Uniform Delay, d1 34.0 29.6 50.8 50.7 323 296
Progression Factor 1.00 0.16 1.00 1.00 1.00  1.00
Incremental Delay, d2 0.1 0.7 0.6 0.5 1.3 0.1
Delay (s) 34.1 5.3 51.4 51.2 335 297
Level of Service C A D D C C
Approach Delay (s) 34.1 5.3 51.2 32.8
Approach LOS C A D C
Intersection Summary
HCM 2000 Control Delay 31.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15
! Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 1



s — e —aar ZUZLO AN VV- FRUJ

12: Hwy 27 &U16th Ave" 9/12/2016

AN T NNt N

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT SBR
Lane Configurations ) if ) i L 1S L 0N

Traffic Volume (veh/h) 237 243 27 6 212 76 60 503 20 44 124 1
Future Volume (veh/h) 237 243 27 6 212 76 60 503 20 4 124 1
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 100 100 100 100 100 100 1.00 100
Adj Sat Flow, veh/h/In 1900 1881 1900 1900 1864 1900 1900 1882 1900 1900 1827 1900
Adj Flow Rate, veh/h 279 286 32 7 249 0 71 592 24 52 146 1
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 085 08 08 085 085 085 085 085 085 085 08 085
Percent Heavy Veh, % 1 1 0 2 2 0 0 1 1 0 4 4
Cap, veh/h 320 328 562 9 305 272 94 754 31 73T 5
Arrive On Green 035 035 035 017 047 000 005 022 022 004 020 020
Sat Flow, veh/h 907 929 1593 o1 1810 1615 1810 3503 142 1810 3535 24
Grp Volume(v), veh/h 565 0 32 256 0 0 71 302 314 52 72 75
Grp Sat Flow(s),veh/h/In 1836 0 1593 1861 0 1615 1810 1788 1857 1810 1736 1823
Q Serve(g_s), s 25.8 0.0 12 119 0.0 0.0 35 143 143 25 3.1 3.1
Cycle Q Clear(g_c), s 25.8 0.0 12 119 0.0 0.0 35 143 143 25 3.1 3:1
Prop In Lane 0.49 1.00  0.03 1.00  1.00 0.08  1.00 0.01
Lane Grp Cap(c), veh/h 648 0 562 313 0 272 4 385 400 73 354 372
VIC Ratio(X) 087 000 006 08 000 000 075 078 079 071 020 020
Avail Cap(c_a), veh/h 1025 0 889 623 0 541 606 599 622 606 581 611
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(1) 1.00 000 100 100 000 000 100 1.00 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 271 00 192 359 0.0 00 419 332 332 425 296 296
Incr Delay (d2), s/veh 5.2 0.0 0.0 5.2 0.0 00 115 2.8 27 119 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 14.0 0.0 0.5 6.6 0.0 0.0 20 7.3 7.6 1.5 1.5 1.6
LnGrp Delay(d),s/veh 32.3 00 192 412 0.0 00 534 359 359 543 297 297
LnGrp LOS C B D D D D D C C
Approach Vol, veh/h 597 256 687 199
Approach Delay, s/veh 31.6 41.2 37.7 36.1
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 97 233 20.1 86 243 36.6

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax),s 30.0  30.0 300 300 300 50.0

Max Q Clear Time (g_c+l1),s 5.5 5.1 13.9 45 163 27.8

Green Ext Time (p_c), s 0.1 3.5 1.2 0.1 3.0 3.8

Intersection Summary

HCM 2010 Ctrl Delay 35.9

HCM 2010 LOS D

Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 7
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12: Hwy 27 & 16th Ave 9/13/2016
O T el N N Y S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT  SBR
Lane Configurations L] g d g i L T il L N
Traffic Volume (vph) 237 243 27 6 212 76 60 503 20 44 124 1
Future Volume (vph) 237 243 27 6 212 76 60 503 20 4 124 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 5.0 5.0 5.0 45 4.5 4.5 4.5
Lane Util. Factor 095 095 1.00 100 100 100 095 100 1.00 0.5
Frpb, ped/bikes 1.00 1.00 099 100 100 100 100 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00
Frt 1.00 1.00 085 100 08 100 100 085 100 1.00
FIt Protected 095 1.00 1.00 100 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1698 1763 1593 1879 1615 1805 3574 1214 1805 3606
Flt Permitted 095 000 1.00 099 100 095 100 100 095 1.00
Satd. Flow (perm) 1698 0 1593 1861 1615 1805 3574 1214 1805 3606
Peak-hour factor, PHF 090 09 09 090 09 090 09 090 090 090 090 090
Adj. Flow (vph) 263 270 30 7 236 84 67 559 22 49 138 1
RTOR Reduction (vph) 0 0 17 0 0 60 0 0 18 0 0 0
Lane Group Flow (vph) 237 296 13 0 243 24 67 559 4 49 139 0
Confl. Bikes (#/hr) 3
Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1%  33% 0% 0% 0%
Turn Type Prot NA custom  Perm NA  Prot  Prot NA  Perm Prot NA
Protected Phases 31615! 81715 4 4 51 2! 1 6!
Permitted Phases 817 4 2
Actuated Green, G (s) 51.7 517 517 350 35.0 64 195 195 383 373
Effective Green, g (s) 1.7 517 517 350 350 64 195 195 383 373
Actuated g/C Ratio 042 042 042 029 029 005 016 016 031 0.31
Clearance Time (s) 5.0 5.0 5.0 4.5 4.5 4.5 4.5
Vehicle Extension (s) 1.9 1.9 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 719 747 675 533 463 94 571 194 566 1102
v/s Ratio Prot 0.14  ¢0.17 0.01 0.04 ¢0.16 0.03 ¢c0.04
v/s Ratio Perm 0.01 c0.13 0.00
v/c Ratio 033 040 0.02 046 005 071 098 002 009 013
Uniform Delay, d1 235 243 204 357 315 569 510 432 295 306
Progression Factor 049 051 1.00 100 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.3 0.2 0.0 0.2 00 224 319 0.0 0.3 0.2
Delay (s) 119 128 204 3%9 315 793 830 432 298 308
Level of Service B B C D C E E D C C
Approach Delay (s) 12.8 34.8 81.3 30.6
Approach LOS B C F C
Intersection Summary
HCM 2000 Control Delay 44.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
I Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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13. PInes Rd & 3Z2nd Ave 9/15/2016
R R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations X P % P % 4 b S
Traffic Volume (veh/h) 17 395 8 63 456 59 63 96 168 202 48 35
Future Volume (veh/h) 17 395 8 63 456 59 63 96 168 202 48 35
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 096  1.00 099 094 098  1.00 0.95
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1846 1900 1845 1839 1900 1900 1864 1900 1863 1900 1900
Adj Flow Rate, veh/h 20 476 10 76 549 71 76 116 202 243 58 42
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 08 083 08 083 08 08 08 08 083 083 083 083
Percent Heavy Veh, % 0 3 3 3 3 3 0 0 0 2 0 0
Cap, veh/h 230 771 16 338 726 94 433 136 237 333 305 221
Arrive On Green 001 043 043 004 046 046 005 023 023 012 030 030
Sat Flow, veh/h 1810 1799 38 1757 1594 206 1810 602 1047 1774 1001 725
Grp Volume(v), veh/h 20 0 486 76 0 620 76 0 318 243 0 100
Grp Sat Flow(s),veh/h/In 1810 0 1837 1757 0 1800 1810 0 1649 1774 0 1726
Q Serve(g_s), s 0.7 00 216 2.5 00 300 3.3 00 194 105 0.0 4.5
Cycle Q Clear(g_c), s 0.7 00 216 25 00 300 3.3 00 194 105 0.0 4.5
Prop In Lane 1.00 002 1.00 011 1.00 064  1.00 0.42
Lane Grp Cap(c), veh/h 230 0 787 338 0 820 433 0 374 333 0 525
VIC Ratio(X) 009 000 062 022 000 076 018 000 085 073 000 019
Avail Cap(c_a), veh/h 552 0 787 771 0 820 694 0 503 535 0 525
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 000 100 100 0.00 1.00
Uniform Delay (d), s/veh 20.2 00 233 1758 00 237 290 00 389 269 00 270
Incr Delay (d2), s/veh 0.2 0.0 3.6 0.3 0.0 6.4 0.2 00 138 3.1 0.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.3 00 117 1.2 00 163 1.7 00 103 54 0.0 22
LnGrp Delay(d),s/veh 20.3 00 269 182 00 302 291 00 527 300 00 273
LnGrp LOS C C B C C D C C
Approach Vol, veh/h 506 696 394 343
Approach Delay, s/veh 26.7 28.8 48.1 29.2
Approach LOS C C D C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 58 528 175 288 87 500 94 370
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 45 5.0 4.5 5.0
Max Green Setting (Gmax),s 20.0 300 250 320 300 450 200 250
Max Q Clear Time (g_ct+l1),s 27 320 125 214 45 236 53 6.5
Green Ext Time (p_c), s 0.0 0.0 0.5 24 02 128 0.1 44
Intersection Summary
HCM 2010 Ctrl Delay 32.3
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report

Page 1



13: Pines Rd & 32nd Ave

9/12/2016

Ay ¢ AN AN
Mowvement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Y b Y B ¥ 4 fF % b
Traffic Volume (veh/h) 17 395 8 63 45 59 63 96 168 202 48 35
Future Volume (veh/h) 17 395 8 63 45 59 63 96 168 202 48 35
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 096 1.00 099 0.93 097 0.99 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj SatFlow, veh/h/in 1900 1846 1900 1845 1839 1900 1900 1900 1845 1863 1900 1900
Adj Flow Rate, veh/h 20 476 10 76 549 71 76 116 202 243 58 42
Adj No. of Lanes 1 1 0 1 1 0 1 1 1 1 1 0
Peak Hour Factor 083 083 083 083 083 083 083 083 083 083 083 083
Percent Heavy Veh, % 0 3 3 3 3 3 0 0 3 2 0 0
Cap, veh/h 268 821 17 375 769 99 381 343 275 439 263 191
Arrive On Green 0.01 046 046 004 048 048 005 018 0.18 013 026 026
Sat Flow, veh/h 1810 1799 38 1757 1594 206 1810 1900 1520 1774 997 722
Grp Volume(v), veh/h 20 0 486 76 0 620 76 116 202 243 0 100
Grp Sat Flow(s),veh/h/In1810 0 1837 1757 0 1800 1810 1900 1520 1774 0 1720
Q Serve(g_s), s 06 00 193 22 00 268 33 53 124 105 00 45
CycleQClear(g_c),s 06 00 193 22 00 268 33 53 124 105 00 45
Prop In Lane 1.00 0.02 1.00 0.11 1.00 1.00 1.00 0.42
Lane Grp Cap(c), veh/h 268 0 838 375 0 868 381 343 275 439 0 454
VIC Ratio(X) 0.07 000 058 020 000 071 020 0.34 074 055 000 022
Avail Cap(c_a), veh/h 611 0 838 841 0 868 660 616 493 655 0 454
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 1.00 1.00 0.0 1.00 1.00 1.00 1.00 100 0.00 1.00
Uniform Delay (d), siveh17.1 0.0 199 152 0.0 202 306 353 382 258 00 284
Incr Delay (d2),siveh 01 00 29 03 00 50 03 12 79 11 00 05
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i.3 0.0 104 11 00 145 17 29 58 53 00 22
LnGrp Delay(d),siveh 172 0.0 228 154 0.0 252 309 365 461 269 00 289
LnGrp LOS B C B C C D D C C
Approach Vol, veh/h 506 696 394 343
Approach Delay, s/veh 226 241 40.3 275
Approach LOS C C D C
Timer 1 2 & 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc),s5.8 526 175 228 84 500 93 31.0
Change Period (Y+Rc),s 45 50 45 50 45 50 45 50
Max Green Setting (Gma2D.8 30.0 250 320 30.0 450 200 25.0
Max Q Clear Time (g_c+13,6 288 125 144 42 213 53 65
Green Ext Time (p_c),s 00 10 05 31 02 137 01 35
Intersection Summary.
HCM 2010 Ctrl Delay 27.6
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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14: Madison Rd & Painted Hills Ave

ZUZO AN VV- PRUJ
9/12/2016

Intersection

Int Delay, s/veh 0.5

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b ) S

Traffic Vol, veh/h 19 0 0 246 116 4

Future Vol, veh/h 19 0 0 246 116 4

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 21 0 0 267 126 4

Major/Minor Minor2 Maijor1 Maijor2

Conflicting Flow All 395 128 130 0 - 0
Stage 1 128 - - - - -
Stage 2 267 - - - - -

Critical Hdwy 6.4 6.2 41 - - -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 54 - - - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 614 927 1468 - - -
Stage 1 903 - - - - -
Stage 2 782 - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 614 927 1468 - -

Mov Cap-2 Maneuver 614 - - - - -
Stage 1 903 - - - - -
Stage 2 782 - - - - -

Approach EB NB SB

HCM Control Delay, s 1.1 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1468 - 614 - -

HCM Lane V/C Ratio - - 0.034 - -

HCM Control Delay (s) 0 - 1141 - -

HCM Lane LOS A - B - -

HCM 95th %tile Q(veh) 0 - 01 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 5



FINVIVE AV IV 1T VYUY

15: Madison Rd & 41st Ave

£ZUZD AIVI VV - FIRUJ
912/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L ) P

Traffic Vol, veh/h 29 3 1 217 106 10

Future Vol, veh/h 29 3 1 217 106 10

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 32 3 1 236 15 1

Major/Minor Minor2 Maijor1 Major2

Conflicting Flow All 359 121 126 0 - 0
Stage 1 121 - - - - -
Stage 2 238 - - - - -

Critical Hdwy 6.4 6.2 4.1 -

Critical Hdwy Stg 1 5.4 - - - -

Critical Hdwy Stg 2 54 - - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 644 936 1473 - - -
Stage 1 909 - - - - -
Stage 2 806 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 643 936 1473 - -

Mov Cap-2 Maneuver 643 - - - - -
Stage 1 909 - - - - -
Stage 2 805 - - - - -

Approach EB NB SB

HCM Control Delay, s 10.7 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1473 - 662 - -

HCM Lane V/C Ratio 0.001 - 0.053 -

HCM Control Delay (s) 7.4 0 107

HCM Lane LOS A A B -

HCM 95th %tile Q(veh) 0 - 02 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 6



LINVIVE AV IV 1 VWOV

16: Madison Rd & 43rd Ave

2025 AMW- PROJ
91212016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b =) S

Traffic Vol, veh/h 35 3 1 183 98 10

Future Vol, veh/h 35 3 1 183 98 10

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 38 3 1199 107 11

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 313 112 17 0 - 0
Stage 1 112 - - - - -
Stage 2 201 - - - - -

Critical Hdwy 6.4 6.2 4.1 - -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - < -

Follow-up Hdwy 35 3.3 2.2 - - -

Pot Cap-1 Maneuver 684 947 1484 - -
Stage 1 918 - - - - -
Stage 2 838 - - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 683 947 1484 - - -

Mov Cap-2 Maneuver 683 - - -
Stage 1 918 - - - - -
Stage 2 837 - - - -

Approach EB NB SB

HCM Control Delay, s 10.5 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1484 - 698 - -

HCM Lane V/C Ratio 0.001 - 0.059 -

HCM Control Delay (s) 7.4 0 105 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 02 - -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9- Report
Page 7



AN IVE S I 1 VY NI

17: Madison Rd & 44th Ave

2025 AM W- PROJ
9/112/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations ¥ ) S

Traffic Vol, veh/h 12 12 4 172 98 4

Future Vol, veh/h 12 12 4 172 98 4

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0

Grade, % 0 - - 0 0

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 13 13 4 187 107 4

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 305 109 111 0 - 0
Stage 1 109 - - - - -
Stage 2 196 - - - -

Critical Hdwy 6.4 6.2 4.1 - -

Critical Hdwy Stg 1 54 - - -

Critical Hdwy Stg 2 5.4 - - - -

Follow-up Hdwy 3.5 3.3 2.2 - -

Pot Cap-1 Maneuver 691 950 1492 - - -
Stage 1 921 - - - -
Stage 2 842 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 689 950 1492 - - -

Mov Cap-2 Maneuver 689 - - -

Stage 1 921 - - - - -
Stage 2 839 - - -

Approach EB NB SB

HCM Control Delay, s 9.7 0.2 0

HCM LOS A

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1492 - 799 - -

HCM Lane V/C Ratio 0.003 - 0.033 -

HCM Control Delay (s) 7.4 0 97 - -

HCM Lane LOS A A A -

HCM 95th %tile Q(veh) 0 - 041 - -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 8



LIVIVI ZU IU 1 VVOUL 2025 AM W- PRQOJ

18: Madison Rd & Thorpe Rd 9/12/2016

Intersection

Int Delay, s/veh 5

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

Lane Configurations & & & &

Traffic Vol, veh/h 91 0 15 0 0 0 65 82 0 0 32 79

Future Vol, veh/h 91 0 15 0 0 0 65 82 0 0 32 79

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 82 82 8 82 82 82 82 82 82 82 82 82

Heavy Vehicles, % 4 0 0 0 0 0 2 0 0 0 0 0

Mvmt Flow 111 0 18 0 0 0 79 100 0 0 39 9

Major/Minor Minor2 Minor1 Maijor1 Maijor2

Conflicting Flow All 346 346 87 355 394 100 135 0 0 100 0 0
Stage 1 87 87 - 259 259 - - - - - - -
Stage 2 259 259 - 9% 135 - - - - - - -

Critical Hdwy 714 65 6.2 71 65 62 412 - - 4.1 - -

Critical Hdwy Stg 1 6.14 55 - 6.1 55 - - - - - - -

Critical Hdwy Stg 2 6.14 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.536 4 33 3.5 4 33 2.218 - - 2.2 - -

Pot Cap-1 Maneuver 605 580 977 604 546 961 1449 - - 1505 - -
Stage 1 916 827 - 750 697 - - - - - - -
Stage 2 741 697 - 916 789 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 578 546 977 566 514 961 1449 - - 1505 - -

Mov Cap-2 Maneuver 578 546 - 566 514 - - - - - - -
Stage 1 863 827 - 707 657 - - - - - - -
Stage 2 698 657 - 899 789 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 12.4 0 34 0

HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1449 - - 613 - 1505 - -

HCM Lane V/C Ratio 0.055 - - 0.211 - - - -

HCM Control Delay (s) 7.6 0 - 124 0 0 -

HCM Lane LOS A A - B A A -

HCM 95th %tile Q(veh) 0.2 - - 08 - 0 - -

Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 9



FIvivl £U 1V OlylialiZeu irersecuon summary

19: Hwy 27 & 32nd Ave

2025 AM W- PROJ
9/112/2016

O T e N N R A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L S % P LT S LI 1S
Traffic Volume (veh/h) 154 289 7 72 234 85 145 323 158 28 98 82
Future Volume (veh/h) 154 289 71 72 234 85 145 323 158 28 98 82
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1863 1838 1900 1810 1849 1900 1845 1857 1900 1900 1794 1900
Adj Flow Rate, veh/h 166 311 76 77 252 91 156 347 170 30 105 88
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 2 3 3 5 3 3 3 3 3 0 5 5
Cap, veh/h 217 963 232 104 367 132 204 533 257 59 270 208
Arrive On Green 012 034 034 006 028 028 012 023 023 003 015 015
Sat Flow, veh/h 1774 2792 672 1723 1298 469 1757 2312 1112 1810 1837 1412
Grp Volume(v), veh/h 166 193 194 77 0 343 156 263 254 30 97 96
Grp Sat Flow(s),veh/h/In 1774 1746 1719 1723 0 1767 1757 1764 1660 1810 1704 1545
Q Serve(g_s), s 5.5 4.9 5.0 2.7 00 104 5.2 8.1 8.4 1.0 3.1 34
Cycle Q Clear(g_c), s 5.5 4.9 5.0 2.7 00 104 5.2 8.1 84 1.0 3.1 34
Prop In Lane 1.00 039 1.00 027  1.00 0.67  1.00 0.91
Lane Grp Cap(c), veh/h 217 602 593 104 0 499 204 407 383 5 251 227
VIC Ratio(X) 077 032 033 074 000 069 076 065 066 051 039 042
Avail Cap(c_a), veh/h 736 1158 1140 715 0 1172 874 1170 1101 900 1131 1025
HCM Platoon Ratio 100 100 100 100 100 100 100 100 1.00 1.00 100 1.00
Upstream Filter(1) 100 100 1.00 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 256 146 146 279 00 192 258 21.0 211 287 232 234
Incr Delay (d2), s/veh 5.6 0.3 03 100 0.0 1.7 5.8 1.3 1.5 6.5 0.8 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 3.0 24 24 1.6 0.0 5.3 2.8 4.1 4.0 0.6 1.5 1.5
LnGrp Delay(d),s/veh 312 149 149 379 00 209 316 223 225 352 241 245
LnGrp LOS C B B D C C C C D C C
Approach Vol, veh/h 553 420 673 223
Approach Delay, s/veh 19.8 24.0 24.5 25.7
Approach LOS B C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 75 194 81 263 125 144 119 215
Change Period (Y+Rc), s 5.5 5.5 45 4.5 55 5.5 4.5 45
Max Green Setting (Gmax),s 30.0 400 250 400 300 400 250 400
Max Q Clear Time (g_c+l1),s 30 104 4.7 7.0 7.2 54 75 124
Green Ext Time (p_c), s 0.0 3.4 0.2 48 0.4 3.5 0.4 4.7
Intersection Summary
HCM 2010 Ctrl Delay 23.2
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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MUIVI ZU 1U 1 VVOL 2025 AM W- PROJ

20: 32nd Ave & Evergreen Rd 9/12/2016
Intersection
Int Delay, s/veh 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L S & & ¥ B
Traffic Vol, veh/h 244 245 2 0 233 23 0 0 0 6 0 115
Future Vol, veh/h 244 245 2 0 233 23 0 0 0 6 0 115
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - - - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 9 9 90 9 9% 90 9 9% 9 9 9 90
Heavy Vehicles, % 2 2 0 0 5 0 0 0 0 0 0 4
Mvmt Flow 271 272 2 0 259 26 0 0 0 7 0 128
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 284 0 0 274 0 0 1152 1100 273 1088 1089 272
Stage 1 - - - - - - 816 816 - 212 272 -
Stage 2 - - - - - - 336 284 - 816 817 -
Critical Hdwy 412 - - 41 - - 71 65 6.2 71 65 624
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 6.1 55 - 61 55 -
Follow-up Hdwy 2.218 - - 22 - - 3.5 4 33 35 4 3.336
Pot Cap-1 Maneuver 1278 - - 1301 - - 176 214 771 195 217 762
Stage 1 - - - - - - 374 393 - 738 688 -
Stage 2 - - - - - - 682 680 - 374 393 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1278 - - 1301 - - 123 169 771 163 171 762
Mov Cap-2 Maneuver - - - - - - 123 169 - 163 171 -
Stage 1 - - - - - - 295 310 - 582 688 -
Stage 2 - - - - - - 568 680 - 295 310 -
Approach EB WB NB SB
HCM Control Delay, s 4.3 0 0 116
HCM LOS A B

Minor Lane/Major Mymt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1278 - - 1301 - - 163 762
HCM Lane V/C Ratio - 0.212 - - - - - 0.041 0.168
HCM Control Delay (s) 0 86 - - 0 28 107
HCM Lane LOS A A - - A - - D B
HCM 95th %tile Q(veh) - 08 - - 0 - 01 06
Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 11



FIvVIVI £U 1V 1 VVO\V

21: Sullivan Rd & 32nd Ave

ZUZD ANV VW - PRUJ
9/12/2016

Intersection
Int Delay, s/veh 5.8
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b 4 $4 7
Traffic Vol, veh/h 241 10 16 83 25 177
Future Vol, veh/h 241 10 16 83 25 177
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 79 79 9 79 79 79
Heavy Vehicles, % 2 0 0 0 0 8
Mvmt Flow 305 13 20 105 32 224
Major/Minor Minor2 Major1 Maijor2
Conflicting Flow All 178 32 32 0 - 0
Stage 1 32 - - - - -
Stage 2 146 - - - - -
Critical Hdwy 6.42 6.2 4.1 - - -
Critical Hdwy Stg 1 542 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.3 2.2 - - -
Pot Cap-1 Maneuver 812 1048 1593 - -

Stage 1 991 - - - - -
Stage 2 881 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 801 1048 1593 - -
Mov Cap-2 Maneuver 801 - - - -

Stage 1 991 - - - - -
Stage 2 870 - - - -
Approach EB NB SB
HCM Control Delay, s 12.3 1.2 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1593 - 809 - -
HCM Lane V/C Ratio 0.013 - 0.393 - -
HCM Control Delay (s) 7.3 0 123 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 19 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 12



KUCUGI LULOD IFIVI VV= FRUJ

1: University Rd & 32nd Ave 9/12/2016
- 5 1t M

Lane Group EBT WBT NBL NBT SBL SBT
Lane Group Flow (vph) 512 400 23 137 125 165
v/c Ratio 044 044 008 018 033 011
Control Delay 154 150 247 145 227 108
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 154 150 247 145 227 108
Queue Length 50th (ft) 58 42 6 1 31 12
Queue Length 95th (ft) 131 102 29 37 93 45
Internal Link Dist (ft) 112 93 1057 1152
Turn Bay Length (ft) 94 102

Base Capacity (vph) 2201 1706 793 2211 778 2336
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 023 023 003 006 016 0.07

Intersection Summary
Description: Changed from City Phasing to E-W NEMA Phase to get 2010 report

Painted Hills PRD Synchro 9 - Report
Whipple Consulting Engineers Page 1



TR AN LY gt TR N UL Y LVLY T IVI VV= TTINUJ
1 UnlverS|ty Rd & 32nd Ave 9/12/2016
AN r Nt N Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4% P S Y b LT S
Traffic Volume (veh/h) 2 446 18 80 214 70 21 84 41 114 144 6
Future Volume (veh/h) 2 446 18 80 214 70 21 84 41 114 144 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1878 1900 1900 1889 1900 1900 1875 1900 1863 1900 1900
Adj Flow Rate, veh/h 2 490 20 88 235 77 23 92 45 125 158 7
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 1 1 0 0 0 0 2 2 2 0 0
Cap, veh/h 86 1412 57 302 742 251 41 381 175 171 827 36
Arrive On Green 041 041 041 041 041 041 002 016 016 010 023 023
Sat Flow, veh/h 2 3419 139 433 1795 607 1810 2369 1092 1774 3522 155
Grp Volume(v), veh/h 270 0 242 196 0 204 23 68 69 125 81 84
Grp Sat Flow(s),veh/h/in 1876 0 1684 1223 0 1611 1810 1781 1680 1774 1805 1872
Q Serve(g_s), s 0.0 0.0 4.2 1.0 0.0 3.6 0.5 14 1.5 29 1.5 1.5
Cycle Q Clear(g_c), s 4.2 0.0 4.2 5.2 0.0 3.6 0.5 1.4 1.5 2.9 1.5 1.5
Prop In Lane 0.01 0.08 045 038  1.00 065 1.00 0.08
Lane Grp Cap(c), veh/h 860 0 696 628 0 666 41 286 270 171 424 440
VIC Ratio(X) 031 000 035 031 000 031 057 024 026 073 019 0.19
Avail Cap(c_a), veh/h 1408 0 1190 999 0 1138 852 1258 1187 836 1275 1323
HCM Platoon Ratio 100 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(1) 100 000 100 1.00 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 8.5 0.0 8.5 8.4 0.0 84 206 155 156 186 130 13.0
Incr Delay (d2), s/veh 0.4 0.0 0.6 0.6 0.0 06 16.6 0.9 1.1 8.2 0.5 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.3 0.0 2.1 1.7 0.0 1.7 0.4 0.8 0.8 1.8 0.8 0.8
LnGrp Delay(d),s/veh 9.0 0.0 9.2 9.0 0.0 89 371 164 167 269 135 135
LnGrp LOS A A A A D B B C B B
Approach Vol, veh/h 512 400 160 290
Approach Delay, s/veh 9.1 9.0 19.5 19.2
Approach LOS A A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 22.5 50 150 22.5 81 118
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 20.0 300 300 200 300
Max Q Clear Time (g_c+l1), s 6.2 25 3.5 7.2 4.9 3.5
Green Ext Time (p_c), s 10.7 0.0 3.2 10.4 0.4 3.2
Intersection Summary
HCM 2010 Cirl Delay 124
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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VT 1 IVE VYT 1 INUJ

2: Schafer Rd/University Rd & Dishman-Mica Rd 9/13/2016
R N,
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 20 538 191 46 350 86 75 69 126 7
vlc Ratio 010 060 022 020 019 033 024 028 040 0.2
Control Delay 343 268 67 338 155 336 272 336  33.1 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 343 268 67 338 155 336 272 336  33.1 0.2
Queue Length 50th (ft) 9 227 10 20 43 37 27 30 54 0
Queue Length 95th (ft) 31 #480 60 54 106 84 67 71 110 0
Internal Link Dist (ft) 1207 123 264 1057
Turn Bay Length (ft) 134 61 70 100
Base Capacity (vph) 690 1004 929 552 1834 562 798 552 813 761
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 003 05 021 008 019 016 009 013 015 001

Intersection Summary

Description: Changed to NEMA phasing, adjust min errors to allow 2010 HCS report

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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L vtV Signialized Intersection Summary

2: Schafer Rd/University Rd & Dishman-Mica Rd

2025 PM W- PROJ
9/13/2016

e T PR O T Y
Movement EBL EBT EBR WL WBT WBR NBL NBT NBR SBL  SBT SBR
Lane Configurations b $ i 5 4 % B b 4 i
Traffic Volume (veh/h) 18 490 174 42 285 34 78 57 1 63 115 6
Future Volume (veh/h) 18 490 174 42 285 34 78 57 1 63 115 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 1.00 1.00  1.00 100 1.00 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 20 538 191 46 313 37 86 63 12 69 126 7
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 0091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 35 742 631 68 1331 156 116 199 38 91 217 184
Arrive On Green 002 039 039 004 041 041 006 013 013 005 011 011
Sat Flow, veh/h 1810 1900 1615 1810 3256 382 1810 1552 296 1810 1900 1611
Grp Volume(v), veh/h 20 538 191 46 172 178 86 0 75 69 126 7
Grp Sat Flow(s),veh/h/In 1810 1900 1615 1810 1805 1833 1810 0 1848 1810 1900 1611
Q Serve(g_s), s 06 122 4.2 1.3 3.2 3.2 24 0.0 1.9 1.9 3.2 0.2
Cycle Q Clear(g_c), s 06 122 4.2 1.3 3.2 3.2 24 0.0 1.9 1.9 3.2 0.2
Prop In Lane 1.00 1.00  1.00 0.21  1.00 016 1.00 1.00
Lane Grp Cap(c), veh/h 35 742 631 68 738 749 116 0 237 91 217 184
VIC Ratio(X) 057 073 030 068 023 024 074 000 032 076 058 004
Avail Cap(c_a), veh/h 890 935 794 712 888 901 712 0 1018 712 1047 887
HCM Platoon Ratio .00 1.00 1.00 1.00 100 100 100 100 100  1.00 1.00 1.00
Upstream Filter() 100 1.00 1.00 1.00 100 100 1.00 0.0 100 1.00 100 1.00
Uniform Delay (d), s/veh 247 132 107 242 9.8 98 234 00 201 238 213 20.0
Incr Delay (d2), s/veh 19.1 2.6 04 154 0.2 02 125 0.0 1.1 167 3.5 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.5 6.8 1.9 0.9 1.6 1.7 1.6 0.0 1.0 14 1.9 0.1
LnGrp Delay(d),s/veh 439 158 111 395 100 101 359 00 212 405 48 201
LnGrp LOS D B B D B B D C D C C
Approach Vol, veh/h 749 396 161 202
Approach Delay, s/veh 15.3 13.5 29.1 30.0
Approach LOS B B C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 59 259 72 118 50 268 66 125
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax),s 200 250 20 280 250 250 200 280
Max Q Clear Time (9c+M),s 33 142 44 5.2 26 5.2 3.9 3.9
Green Ext Time (p_c), s 0.1 5.6 0.2 1.5 0.0 8.1 0.2 1.5
Intersection Summary
HCM 2010 Ctrl Delay 18.3
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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3: Bowdish Rd & 32nd Ave

2025 PM W- PROJ
9/12/2016

A

Lane Group EBL EBT WBL WBT NBT  SBT
Lane Group Flow (vph) 18 608 111 406 237 257
v/c Ratio 003 078 028 041 051 061
Control Delay 66 267 79 112 200 263
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66 267 79 112 200 263
Queue Length 50th (ft) 2 186 15 66 60 80
Queue Length 95th (ft) 11 #444 41 208 122 151
Internal Link Dist (ft) 2334 2595 3508 1148
Turn Bay Length (ft) 150 150

Base Capacity (vph) 848 782 685 1000 736 689
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 002 078 016 041 032 037

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 5
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'V £V TV DIgTIdlZEA INTErsection Summary

2025 PM W- PROJ

3: Bowdish Rd & 32nd Ave 9/12/2016
i T RN SN N R
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b S % B N N
Traffic Volume (veh/h) 17 501 64 103 320 58 25 106 89 48 168 22
Future Volume (veh/h) 17 501 64 103 320 58 25 106 89 48 168 22
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00  1.00 100 100 100 1.00 1.00  1.00 1.00 100 1.00 100
Adj Sat Flow, veh/h/in 1900 1883 1900 1900 1884 1900 1900 1891 1900 1900 1887 1900
Adj Flow Rate, veh/h 18 539 69 111 344 62 27 114 96 52 181 24
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 0 1 1 0 1 1 1 1 1 1 1 1
Cap, veh/h 487 690 88 370 730 132 106 215 163 142 318 38
Arrive On Green 001 042 042 006 047 047 023 023 023 023 023 023
Sat Flow, veh/h 1810 1637 210 1810 1554 280 104 921 698 234 1362 164
Grp Volume(v), veh/h 18 0 608 111 0 406 237 0 0 257 0 0
Grp Sat Flow(s),veh/h/In 1810 0 1846 1810 0 183 174 0 0 1761 0 0
Q Serve(g_s), s 0.3 00 140 1.6 0.0 74 0.0 0.0 0.0 0.3 0.0 0.0
Cycle Q Clear(g_c), s 0.3 00 140 1.6 0.0 74 5.8 0.0 0.0 6.1 0.0 0.0
Prop In Lane 1.00 011  1.00 015  0.11 041 020 0.09
Lane Grp Cap(c), veh/h 487 0 779 370 0 862 484 0 0 499 0 0
VIC Ratio(X) 004 000 078 030 000 047 049 000 000 052 000 000
Avalil Cap(c_a), veh/h 1141 0 898 938 0 892 903 0 0 918 0 0
HCM Platoon Ratio .00 1.00 1.00 100 100 1.00 100 1.00 1.00 1.00 1.00 100
Upstream Filter(l) 100 000 100 100 000 1.00 100  0.00 000 1.00 000 000
Uniform Delay (d), s/veh 8.2 00 123 9.3 0.0 89 167 0.0 00 168 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 44 0.4 0.0 0.6 1.1 0.0 0.0 1.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 8.0 0.8 0.0 3.9 3.0 0.0 0.0 3.2 0.0 0.0
LnGrp Delay(d),s/veh 8.3 00 167 9.7 0.0 95 1758 0.0 0.0 180 0.0 0.0
LnGrp LOS A B A A B B
Approach Vol, veh/h 626 517 237 257
Approach Delay, s/veh 16.4 9.5 17.8 18.0
Approach LOS B A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rg), s 70 258 16.5 47 282 16.5
Change Period (Y+Rg), s 4.0 5.0 5.0 4.0 5.0 5.0
Max Green Setting (Gmax), s 185  24.0 240 185 240 24.0
Max Q Clear Time (g_c+/1),s 36  16.0 8.1 2.3 94 7.8
Green Ext Time (p_c), s 0.2 4.8 3.8 0.0 7.5 3.8
Intersection Summary
HCM 2010 Ctrl Delay 14.7
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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2025 PM W- PROJ

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
R i N

Lane Group EBL EBT WBL WBT NBT SBT  SBR
Lane Group Flow (vph) 12 589 33 349 181 176 6
v/c Ratio 005 064 013 035 051 045  0.01
Control Delay 246 175 243 97 235 229 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 246 175 243 9.7 235 229 0.0
Queue Length 50th (ft) 3 93 8 46 39 40 0
Queue Length 95th (ft) 18 #367 34 158 111 110 0
Internal Link Dist (ft) 3473 805 470 3508

Turn Bay Length (ft) 61 75 135
Base Capacity (vph) 514 919 824 1245 478 527 589
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 002 064 004 028 038 033 0.01

Intersection Summary

Description: Changed to NEMA phase, adjust ped FDW

to get 2010 report

#  95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9- Report
Page 7
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n summary

2025 PM W- PROJ

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
S T VPN S ‘Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b S S ) if
Traffic Volume (veh/h) 1 434 125 3 289 43 54 91 27 35 132 6
Future Volume (veh/h) 11 434 125 31 289 43 54 91 27 35 132 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj .00  1.00 100 1.00 1.00 1.00 100 100 100 100 1.00  1.00
Adj Sat Flow, veh/h/in 1900 1900 1900 1827 1884 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 12 457 132 33 304 45 57 96 28 37 139 6
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 095 095 095 095 005 095 095 095 095 0095 095 0095
Percent Heavy Veh, % 0 0 0 4 1 1 0 0 0 0 0 0
Cap, veh/h 22 627 181 53 738 109 165 173 42 147 307 310
Arrive On Green 001 044 044 003 046 046 019 019 019 019 019  0.19
Sat Flow, veh/h 1810 1418 410 1740 1604 237 287 901 218 239 1599 1615
Grp Volume(v), veh/h 12 0 589 33 0 349 181 0 0 176 0 6
Grp Sat Flow(s),veh/h/In 1810 0 1828 1740 0 1842 1406 0 0 1838 0 1615
Q Serve(g_s), s 0.3 00 115 0.8 0.0 5.5 2.0 0.0 0.0 0.0 0.0 0.1
Cycle Q Clear(g_c), s 0.3 00 115 0.8 0.0 5.5 5.6 0.0 0.0 36 0.0 0.1
Prop In Lane 1.00 022  1.00 013 031 015 021 1.00
Lane Grp Cap(c), veh/h 22 0 809 53 0 848 380 0 0 454 0 310
VIC Ratio(X) 053 000 073 063 000 041 048 000 000 039 0.00 0.02
Avail Cap(c_a), veh/h 628 0 1057 1006 0 1022 665 0 0 761 0 597
HCM Platoon Ratio 1.00  1.00 1.00 1.00 1.00 100 1.00 100 100 100 1.00  1.00
Upstream Filter(]) 1.00 000 100 1.00 0.0 100 100 000 000 100 0.00 1.00
Uniform Delay (d), s/veh 21.2 0.0 99 207 0.0 78  16.2 0.0 00 156 00 142
Incr Delay (d2), s/veh 252 0.0 23 161 0.0 0.5 1.3 0.0 0.0 0.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.3 0.0 6.2 0.6 0.0 2.8 22 0.0 0.0 20 0.0 0.1
LnGrp Delay(d),s/veh 46.5 00 122 368 0.0 82 176 0.0 00 163 00 142
LnGrp LOS D B D A B B B
Approach Vol, veh/h 601 382 181 182
Approach Delay, s/veh 12.9 10.7 17.6 16.3
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rg), s 53 246 13.3 45 254 13.3
Change Period (Y+Rc), s 4.0 5.5 5.0 4.0 55 5.0
Max Green Setting (Gmax),s 250 250 16.0 150 240 16.0
Max Q Clear Time (g_ctl),s 28 135 5.6 2.3 7.5 7.6
Green Ext Time (p_c), s 0.1 5.7 21 0.0 7.1 1.8
Intersection Summary
HCM 2010 Ctrl Delay 13.3
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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5: Dishman-Mica Rd & Apt Access

2025 PM W- PROJ

912/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations if S 4
Traffic Vol, veh/h 0 34 318 3 0 498
Future Vol, veh/h 0 34 318 3 0 498
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 3 0 0 2
Mvmt Flow 0 37 346 3 0 541
Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 347 0 0 - -
Stage 1 - - - - -
Stage 2 - - - - -
Critical Hdwy - 6.2 - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy - 3.3 - - - -
Pot Cap-1 Maneuver 0 701 - - 0 -
Stage 1 0 - - - 0
Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 701 - - - -
Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - -
Stage 2 - - - - - -
Approach WB NB SB
HCM Control Delay, s 10.4 0 0
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - 701 -
HCM Lane V/C Ratio - 0.053 -
HCM Control Delay (s) - 10.4 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 02
5 ‘@

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
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é-:vDishman-Mica Rd & Sundown Drive

2025 PM W- PROJ
9/12/2016

Intersection
Int Delay, s/veh 19
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b S L
Traffic Vol, veh/h 4 41 280 3 132 366
Future Vol, veh/h 4 41 280 3 132 366
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 175 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 3 0 0 2
Mvmt Flow 4 45 304 3 143 398
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 991 306 0 0 308 0
Stage 1 306 - - - - -
Stage 2 685 - - - -
Critical Hdwy 6.4 6.2 - - 4.1
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 3.5 3.3 - - 22 -
Pot Cap-1 Maneuver 275 739 - - 1264
Stage 1 751 - - - - -
Stage 2 504 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 244 739 - - 1264
Mov Cap-2 Maneuver 355 - - - -
Stage 1 751 - - - -
Stage 2 447 - - - -
Approach WB NB SB
HCM Control Delay, s 10.8 0 22
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 674 1264
HCM Lane V/C Ratio - - 0.073 0.114
HCM Control Delay (s) - 108 82
HCM Lane LOS - - B A
HCM 95th %tile Q(veh) - - 02 04
oo [ I
S (0

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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8: Dishman-Mica Rd & Comm Access

9/112/12016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations W S L
Traffic Vol, veh/h 8 22 261 3 35 335
Future Vol, veh/h 8 22 261 3 35 335
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 3 0 0 2
Mvmt Flow 9 24 284 3 38 364
Major/Minor Minor1 Maijor1 Major2
Confiicting Flow All 725 285 0 0 287 0

Stage 1 285 - - - - -

Stage 2 440 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 395 759 1287

Stage 1 768 - - - - -

Stage 2 653 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 383 759 1287 -
Mov Cap-2 Maneuver 383 - - - -

Stage 1 768 - - - -

Stage 2 634 - - - - -
Approach WB NB SB
HCM Control Delay, s 1.3 0 0.7
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 602 1287
HCM Lane V/C Ratio - 0.054 0.03
HCM Control Delay (s) - - 13 79 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - 02 041

L .

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 3



9: Dishman-Mica Rd & Thorpe Rd

9/112/2016

Intersection

Int Delay, s/veh 4

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations w P )

Traffic Vol, veh/h 26 103 160 18 139 205

Future Vol, veh/h 26 103 160 18 139 205

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 91 91 91 91 91 91

Heavy Vehicles, % 0 2 1 0 1 1

Mvmt Flow 29 113 176 20 153 225

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 717 186 0 0 196 0
Stage 1 186 - - - - -
Stage 2 531 - - - -

Critical Hdwy 6.4 6.22 - - 4.11

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 5.4 - - - -

Follow-up Hdwy 3.5 3.318 - - 2.209 -

Pot Cap-1 Maneuver 399 856 - - 1383 -
Stage 1 851 - - - - -
Stage 2 594 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 349 856 - - 1383 -

Mov Cap-2 Maneuver 349 - - - - -
Stage 1 851 - - - - -
Stage 2 519 - - - - -

Approach WB NB SB

HCM Control Delay, s 11.9 0 3.2

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - 662 1383 -

HCM Lane V/C Ratio - - 0214 0.1 -

HCM Control Delay (s) 19 79 0

HCM Lane LOS - - B A A

HCM 95th %tile Q(veh) - - 08 04 -

2o (0

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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10: Thorpe Rd & Comm Access

9/12/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations g S W

Traffic Vol, veh/h 34 123 104 2 2 26

Future Vol, veh/h 34 123 104 2 2 26

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - 0 -

Veh in Median Storage, # - 0 0 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 91 91 N 9N 91 9N

Heavy Vehicles, % 0 3 0 0 0

Mvmt Flow 37 135 114 2 2 29

Major/Minor Major1 Major2 Minor2

Conflicting Flow Al 116 0 - 0 325 115
Stage 1 - - - - 115 -
Stage 2 - - - - 210 -

Critical Hdwy 4.1 - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - 54 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1485 - 673 943
Stage 1 - - - - 915 -
Stage 2 - - - 830 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1485 - - - 655 943

Mov Cap-2 Maneuver - - - - 655 -
Stage 1 - - - 915 -
Stage 2 - - - - 808 -

Approach EB WB SB

HCM Control Delay, s 1.6 0 9.1

HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1485 - - - 914

HCM Lane V/C Ratio 0.025 - - - 0.034

HCM Control Delay (s) 7.5 0 - - 91

HCM Lane LOS A A - - A

HCM 95th %tile Q(veh) 0.1 - - - 01

2.5

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
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11: Pines Rd & 16th Ave 91212016

Intersection

Int Delay, s/veh

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

Lane Configurations B i) & &

Traffic Vol, veh/h 0 35 58 81 163 0 26 0 202 0 25 115

Future Vol, veh/h 0 350 58 81 163 0 26 0 202 0 256 115

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # 0 - - 0 - 0 - 0 -

Grade, % - 0 - - 0 - 0 - - 0 -

Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93

Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 0 0 3

Mvmt Flow 0 376 62 87 175 0 28 0 217 0 2715 124

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al - 0 0 439 0 0 957 757 408 865 788 175
Stage 1 - - - - - 408 408 - 349 349 -
Stage 2 - - - - - - 549 349 - 516 439 -

Critical Hdwy - 41 - - 71 65 62 71 65 623

Critical Hdwy Stg 1 - - - - - 6.1 55 - 61 55 -

Critical Hdwy Stg 2 - - - - - 61 565 - 61 55 -

Follow-up Hdwy - - - 2.2 - - 3.5 4 33 35 4 3.327

Pot Cap-1 Maneuver 0 - - 1132 - 0 239 339 648 276 326 866
Stage 1 0 - - - 0 624 600 - 671 637 -
Stage 2 0 - - - 0 524 637 - 546 582 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1132 - 37 310 648 172 298 866

Mov Cap-2 Maneuver - - - - - 37 310 - 172 298 -
Stage 1 - - - - 624 600 - 671 583 -
Stage 2 - - - - - 217 583 - 363 582 -

Approach EB WB NB SB

HCM Control Delay, s 0 2.8 132 99.2

HCM LOS F F

Minor Lane/Major Mymt NBLn1 EBT EBR WBL WBT SBLn1

Capacity (veh/h) 225 - - 1132 - 374

HCM Lane V/C Ratio 1.09 - - 0.077 - 1.067

HCM Control Delay (s) 132 8.4 0 992

HCM Lane LOS F - - A A F

HCM 95th %tile Q(veh) 10.9 - 0.2 - 139

272.5 s o3re

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
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11: Pines Rd & 16th Ave 9/13/2016
O T R N N B 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 b1 if 4 if
Traffic Volume (vph) 0 350 58 81 163 0 26 0 202 0 256 115
Future Volume (vph) 0 350 58 81 163 0 26 0 202 0 256 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 45 45 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.98 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3503 1869 1805 1615 1900 1568
FlIt Permitted 1.00 0.48 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3503 915 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 376 62 87 175 0 28 0 217 0 275 124
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 198 0 0 86
Lane Group Flow (vph) 0 427 0 0 262 0 28 0 19 0 275 38
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 4 15 15 6!
Permitted Phases 14 41 6
Actuated Green, G (s) 35.0 48.3 10.6 10.6 374 374
Effective Green, g (s) 35.0 48.3 10.6 10.6 374 374
Actuated g/C Ratio 0.29 0.40 0.09 0.09 0.31 031
Clearance Time (s) 45 4.5 45 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1004 362 156 140 582 480
v/s Ratio Prot 0.12 c0.02 0.01 c0.14
v/s Ratio Perm c0.29 0.02
v/c Ratio 0.43 0.72 0.18 0.13 047 0.8
Uniform Delay, d1 35.3 31.2 51.7 51.5 343 301
Progression Factor 1.00 0.39 1.00 1.00 1.00  1.00
Incremental Delay, d2 0.1 54 0.6 0.4 2.7 0.3
Delay (s) 35.4 17.7 52.2 51.9 37.0 304
Level of Service D B D D D C
Approach Delay (s) 35.4 17.7 51.9 35.0
Approach LOS D B D C
Intersection Summary.
HCM 2000 Control Delay 34.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
! Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 1



12: Hwy 27 & 16th Ave

9/12/2016

i 2 W

Lane Group EBT EBR WBT WBR NBL NBT SBL  SBT
Lane Group Flow (vph) 543 71 259 8 29 350 101 422
vlc Ratio 079 011 073 002 024 067 052 049
Control Delay 43.6 52 587 01 632 552 630 438
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 436 52 587 01 632 552 630 438
Queue Length 50th (ft) 355 0 189 0 22 135 75 158
Queue Length 95th (ft) #645 27 319 0 60 213 149 238
Internal Link Dist (ft) 49 154 343 461
Turn Bay Length (ft) 25 157 232

Base Capacity (vph) 821 758 504 493 485 948 485 977
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 066 009 051 002 006 037 021 043

Intersection Summary.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 11



12: Hwy 27 & 16th Ave

9/12/2016

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) if ) if LI &S LI S
Traffic Volume (veh/h) 194 294 64 15 218 7 26 305 10 91 380 0
Future Volume (veh/h) 194 294 64 15 218 7 26 305 10 91 380 0
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 1.00 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1870 1900 1900 1882 1900 1900 1863 1900 1900 1900 1900
Adj Flow Rate, veh/h 216 327 71 17 242 0 29 339 11 101 422 0
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 090 090 09 09 09 09 09 09 09 090 090 090
Percent Heavy Veh, % 2 2 0 1 1 0 0 1 1 0 0 0
Cap, veh/h 254 384 554 21 303 279 54 548 18 134 725 0
Arrive On Green 03 035 035 017 017 000 003 016 016 007 020 0.0
Sat Flow, veh/h 729 1104 1593 123 1753 1615 1810 3499 113 1810 3705 0
Grp Volume(v), veh/h 543 0 71 259 0 0 29 171 179 101 422 0
Grp Sat Flow(s),veh/h/In 1834 0 1593 1876 0 1615 1810 1770 1843 1810 1805 0
Q Serve(g_s), s 220 0.0 24 106 0.0 0.0 1.3 7.3 7.3 44 8.5 0.0
Cycle Q Clear(g_c), s 22.0 0.0 24 106 0.0 0.0 1.3 7.3 7.3 4.4 8.5 0.0
Prop In Lane 0.40 1.00 007 1.00  1.00 006  1.00 0.00
Lane Grp Cap(c), veh/h 638 0 554 324 0 279 54 277 289 134 725 0
VIC Ratio(X) 08 000 013 080 000 000 054 062 062 076 058 0.00
Avail Cap(c_a), veh/h 1141 0 991 701 0 603 676 661 688 676 1348 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(1) 100 000 100 100 000 000 100 100 100 100 1.00 0.00
Uniform Delay (d), s/veh 243 00 179 319 0.0 00 384 316 316 365 290 0.0
Incr Delay (d2), s/veh 3.3 0.0 0.1 4.6 0.0 0.0 8.2 1.7 1.6 84 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 11.8 0.0 1.1 5.9 0.0 0.0 0.8 3.6 3.8 25 4.2 0.0
LnGrp Delay(d),s/veh 27.6 00 180 365 0.0 00 466 333 333 449 293 0.0
LnGrp LOS C B D D C C D C
Approach Vol, veh/h 614 259 379 523
Approach Delay, s/veh 26.5 36.5 34.3 32.3
Approach LOS C D C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 74 211 189 109 176 32.9
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_ct+l1),s 3.3 105 12.6 6.4 9.3 24.0
Green Ext Time (p_c), s 0.0 3.3 1.3 0.2 3.3 3.9
Intersection Summary.
HCM 2010 Ctrl Delay 31.3
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 12



12: Hwy 27 & 16th Ave 9/13/2016
O T 2 N N B

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

Lane Configurations b g if ) it LI if LI oS

Traffic Volume (vph) 194 294 64 15 218 7 26 305 10 91 380 0

Future Volume (vph) 194 294 64 15 218 7 26 305 10 91 380 0

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 5.0 5.0 5.0 4.5 45 45 4.5

Lane Util. Factor 095 09 1.00 1.00 1.00 100 095 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 100 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 100 100 1.00 100 100 1.00

Frt 1.00 1.00 0.85 100 08 100 100 085 1.00 1.00

Flt Protected 095 1.00 1.00 100 1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1698 1765 1593 1876 1615 1805 3574 1214 1805 3610

Flt Permitted 095 0.00 1.00 096 100 095 100 100 095 1.00

Satd. Flow (perm) 1698 0 1593 1812 1615 1805 3574 1214 1805 3610

Peak-hour factor, PHF 090 09 09 09 09 09 09 09 09 09 090 0.0

Adj. Flow (vph) 216 327 71 17 242 8 29 339 1 101 422 0

RTOR Reduction (vph) 0 0 42 0 0 6 0 0 9 0 0 0

Lane Group Flow (vph) 194 349 29 0 259 2 29 339 2 101 422 0

Confl. Bikes (#/hr) 3

Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1%  33% 0% 0% 0%

Turn Type Prot NA custom Perm NA  Prot  Prot NA  Perm Prot NA

Protected Phases 31615! 81715 4 4 5! 2! 1! 6!

Permitted Phases 817 4 2

Actuated Green, G (s) 506 50.6 50.6 350 350 47 205 205 394 374

Effective Green, g (s) 506 506  50.6 350 350 47 205 205 394 374

Actuated g/C Ratio 041 041 041 029 029 004 017 017 032 0.31

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

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

Lane Grp Cap (vph) 704 732 660 519 463 69 600 203 582 1106

v/s Ratio Prot 0.11  ¢0.20 000 0.02 c¢0.09 0.06 ¢0.12

v/s Ratio Perm 0.02 0.14 0.00

v/c Ratio 028 048 0.04 050 000 042 056 001 017 0.38

Uniform Delay, d1 236 260 213 36.2 311 573 467 423 296 332

Progression Factor 034 039 0.00 1.00 1.00 100 100 100 100 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.3 0.0 4.1 1.2 0.0 0.6 1.0

Delay (s) 83 105 0.0 365 311 614 479 423 303 342

Level of Service A B A D C E D D C C

Approach Delay (s) 8.6 36.3 487 33.5

Approach LOS A D D C

Intersection Summary

HCM 2000 Control Delay 28.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15

I Phase conflict between lane groups.

¢ Critical Lane Group

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 2



13: Pines Rd & 32nd Ave

&=/ 1 VI V VT 1 IN\\JU

9/15/2016

R Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations X B b S % $ b S
Traffic Volume (veh/h) 37 516 71 133 392 44 64 75 83 60 127 32
Future Volume (veh/h) 37 516 71 133 392 44 64 75 83 60 127 32
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1883 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 47 662 91 171 503 56 82 96 106 77 163 4
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 078 078 078 078 078 078 078 078 078 078 078 078
Percent Heavy Veh, % 0 1 1 .0 0 0 0 0 0 0 0 0
Cap, veh/h 421 804 110 312 908 101 258 145 160 250 253 64
Arrive On Green 002 05 05 007 054 054 005 018 018 005 017 0417
Sat Flow, veh/h 1810 1621 223 1810 1680 187 1810 826 913 1810 1466 369
Grp Volume(v), veh/h 47 0 753 171 0 559 82 0 202 77 0 204
Grp Sat Flow(s),veh/h/in 1810 0 1844 1810 0 1867 1810 0 1739 1810 0 1835
Q Serve(g_s), s 1.2 00 316 4.0 00 178 3.3 0.0 9.8 3.1 0.0 9.4
Cycle Q Clear(g_c), s 1.2 00 316 4.0 00 178 3.3 0.0 9.8 3.1 0.0 9.4
Prop In Lane 1.00 012  1.00 010  1.00 052  1.00 0.20
Lane Grp Cap(c), veh/h 421 0 914 312 0 1009 258 0 305 250 0 317
VIC Ratio(X) 011 000 082 055 000 055 032 000 066 031 000 064
Avail Cap(c_a), veh/h 775 0 914 784 0 1009 561 0 613 658 0 505
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 000 100
Uniform Delay (d), s/veh 11.8 00 195 167 00 137 290 00 349 202 0.0 349
Incr Delay (d2), s/veh 0.1 0.0 8.3 1.5 0.0 22 0.7 0.0 5.2 0.7 0.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.6 00 180 22 0.0 9.8 1.7 0.0 5.2 1.6 0.0 5.2
LnGrp Delay(d),s/veh 11.9 00 278 182 00 159 297 00 401 299 0.0 396
LnGrp LOS B C B B C D C D
Approach Vol, veh/h 800 730 284 281
Approach Delay, s/veh 26.9 16.4 371 36.9
Approach LOS C B D D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.7 541 9.0 209 108 500 93 207
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 45 5.0 4.5 5.0
Max Green Setting (Gmax),s 200 300 250 320 300 450 200 250
Max Q Clear Time (g_c+I1),s 32  19.8 51 118 60 336 53 114
Green Ext Time (p_c), s 0.1 8.2 0.1 4.2 04 9.0 0.1 34
Intersection Summary
HCM 2010 Ctrl Delay 26.0
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 1
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13: Pines Rd & 32nd Ave 9/12/2016
O 2 N B N |

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL  SBT
Lane Group Flow (vph) 47 753 171 559 82 96 106 77 204
v/c Ratio 011 091 05 056 028 028 026 021 062
Control Delay 114 466 257 219 292 405 41 281 478
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114 466 257 219 292 405 41 281 4738
Queue Length 50th (ft) 12 468 55 259 39 56 0 37 123
Queue Length 95th (ft) 28 #708 112 358 69 97 6 66 183
Internal Link Dist (ft) 2595 1832 2145 2663
Turn Bay Length (ft) 168 166 79 150 113

Base Capacity (vph) 644 825 583 1039 440 600 609 539 678
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 007 091 029 054 019 016 017 014  0.30

Intersection Summary

Description: Plan 2

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Painted Hills PRD Synchro 9 - Report
Whipple Consulting Engineers Page 13



13: Pines Rd & 32nd Ave

912/2016

O T T T B e
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b P % P % % if b B
Traffic Volume (veh/h) 37 516 71 133 392 44 64 75 83 60 127 32
Future Volume (veh/h) 37 516 71 133 392 44 64 75 83 60 127 32
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 1.00 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 47 662 91 17 503 56 82 96 106 77 163 41
Adj No. of Lanes 1 1 0 1 1 0 1 1 1 1 1 0
Peak Hour Factor 078 078 078 078 078 078 078 078 078 078 078 0.78
Percent Heavy Veh, % 0 1 1 0 0 0 0 0 0 0 0 0
Cap, veh/h 432 817 112 322 921 103 244 31 265 315 236 59
Arrive On Green 002 050 050 007 055 05 005 016 016 005 016 0.16
Sat Flow, veh/h 1810 1621 223 1810 1680 187 1810 1900 1615 1810 1466 369
Grp Volume(v), veh/h 47 0 753 171 0 559 82 96 106 77 0 204
Grp Sat Flow(s),veh/h/In 1810 0 1844 1810 0 1867 1810 1900 1615 1810 0 1835
Q Serve(g_s), s 1.1 00 306 3.8 00 172 3.3 4.0 5.2 3.1 0.0 9.4
Cycle Q Clear(g_c), s 1.1 00 306 3.8 00 172 3.3 4.0 5.2 31 0.0 9.4
Prop In Lane 1.00 012  1.00 0.10  1.00 1.00  1.00 0.20
Lane Grp Cap(c), veh/h 432 0 929 322 0 1024 244 311 265 315 0 295
VIC Ratio(X) 011 000 081 053 000 055 034 031 040 024 0.00 0.69
Avail Cap(c_a), veh/h 793 0 929 805 0 1024 553 681 579 730 0 514
HCM Platoon Ratio 100 100 100 1.00 100 100 100 100 1.00 100 100 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 100 100 100 0.00 1.00
Uniform Delay (d), s/veh 11.2 00 186 158 00 130 294 329 334 291 00 354
Incr Delay (d2), s/veh 0.1 0.0 7.6 14 0.0 2.1 0.8 1.2 2.1 0.4 0.0 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.6 00 174 2.1 0.0 9.4 1.7 22 25 1.6 0.0 5.3
LnGrp Delay(d),s/veh 11.3 00 262 172 00 1561 302 341 35 295 00 414
LnGrp LOS B C B B C C D C D
Approach Vol, veh/h 800 730 284 281
Approach Delay, s/veh 253 15.6 33.5 38.1
Approach LOS C B C D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.7 540 90 196 107 500 93 194
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 4.5 5.0 45 5.0
Max Green Setting (Gmax),s 20.0 300 250 320 300 450 200 250
Max Q Clear Time (g_ctl1),s 3.1 19.2 5.1 7.2 58 326 53 114
Green Ext Time (p_c), s 0.1 8.6 0.1 41 04 9.7 0.1 3.1
Intersection Summary
HCM 2010 Ctrl Delay 24.7
HCM 2010 LOS C

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
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14: Madison Rd & Painted Hills Ave

———— x 3vs w LN 2]

9/12/2016

Intersection

Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W ) N

Traffic Vol, veh/h 9 0 0 123 217 19

Future Vol, veh/h 9 0 0 123 217 19

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 5 0 0

Mvmt Flow 10 0 0 134 236 21

Major/Minor. Minor2 Maijor1 Major2

Conflicting Flow All 380 246 257 0 - 0
Stage 1 246 - - - - -
Stage 2 134 - - - -

Critical Hdwy 6.4 6.2 4.1 - - -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 5.4 - -

Follow-up Hdwy 3.5 3.3 2.2 - -

Pot Cap-1 Maneuver 626 798 1320 - - -
Stage 1 800 - - - -
Stage 2 897 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 626 798 1320 - -

Mov Cap-2 Maneuver 626 - - - - -
Stage 1 800 - - - - -
Stage 2 897 - - - - -

Approach EB NB SB

HCM Control Delay, s 10.8 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1320 - 626 - -

HCM Lane V/C Ratio - - 0.016 - -

HCM Control Delay (s) 0 - 108 - -

HCM Lane LOS A - B - -

HCM 95th %tile Q(veh) 0 0 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 5



15: Madison Rd & 41st Ave

o NS L \s B IVI WV LI N

912/2016

Intersection

Int Delay, s/veh 0.7

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W g )

Traffic Vol, veh/h 19 2 3 104 185 32

Future Vol, veh/h 19 2 3 104 185 32

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 5 0 0

Mvmt Flow 21 2 3 113 201 35

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 338 218 236 0 - 0
Stage 1 218 - - - - -
Stage 2 120 - - - -

Critical Hdwy 6.4 6.2 41 - -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 35 3.3 22 - - -

Pot Cap-1 Maneuver 662 827 1343 - -
Stage 1 823 - - - - -
Stage 2 910 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 661 827 1343 - -

Mov Cap-2 Maneuver 661 - - - - -
Stage 1 823 - - - -
Stage 2 908 - - - - -

Approach EB NB SB

HCM Control Delay, s 10.5 0.2 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1343 - 674 - -

HCM Lane V/C Ratio 0.002 - 0.034 - -

HCM Control Delay (s) 7.7 0 105 -

HCM Lane LOS A A B -

HCM 95th %tile Q(veh) 0 - 041 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 6



16: Madison Rd & 43rd Ave

LVLY TTIVIE VYV T INUJ

9/12/2016

Intersection

Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations ¥ ) P

Traffic Vol, veh/h 22 2 3 85 148 39

Future Vol, veh/h 22 2 3 85 148 39

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 5 0 0

Mvmt Flow 24 2 3 92 161 42

Major/Minor Minor2 Maijor1 Major2

Conflicting Flow All 281 182 203 0 - 0
Stage 1 182 - - -
Stage 2 99 - - - - -

Critical Hdwy 6.4 6.2 41 -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 54 - - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 713 866 1381 - -
Stage 1 854 - - - -
Stage 2 930 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 712 866 1381 - -

Mov Cap-2 Maneuver 712 - - - -
Stage 1 854 - -
Stage 2 928 - - - -

Approach EB NB SB

HCM Control Delay, s 10.2 0.3 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1381 - 723 - -

HCM Lane V/C Ratio 0.002 - 0.036 -

HCM Control Delay (s) 7.6 0 102 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 01 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 7



17: Madison Rd & 44th Ave

LVLY TTIVIEVVE TTINNUUJ

9/112/2016

Intersection

Int Delay, s/veh 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations w7 ) S

Traffic Vol, veh/h 8 8 13 80 137 13
Future Vol, veh/h 8 8 13 80 137 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 5 0 0
Mvmt Flow 9 9 14 87 149 14
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 271 156 163 0 - 0

Stage 1 156 - - - -

Stage 2 115 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 54 - - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 723 895 1428

Stage 1 877 - - -

Stage 2 915 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 716 895 1428
Mov Cap-2 Maneuver 716 - - - - -

Stage 1 877 - - -

Stage 2 906 - - - - -
Approach EB NB SB
HCM Control Delay, s 9.6 1.1 0
HCM LOS A
Minor Lane/Major Mymt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1428 - 796 - -

HCM Lane V/C Ratio 0.01 - 0.022 - -
HCM Control Delay (s) 7.5 0 96 -

HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 041 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 8
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18: Madison Rd & Thorpe Rd 9/12/2016
Intersection
Int Delay, s/veh 4.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & & &
Traffic Vol, veh/h 47 0 60 0 0 0 33 46 0 0 98 44
Future Vol, veh/h 47 0 60 0 0 0 33 46 0 0 98 44
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 86 86 86 86 86 86 86 8 86
Heavy Vehicles, % 5 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 55 0 70 0 0 0 38 53 0 0 114 51
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 270 270 140 304 295 53 165 0 0 53 0 0
Stage 1 140 140 - 130 130 . - - - - - -
Stage 2 130 130 - 174 165 - - - - - - -
Critical Hdwy 715 65 6.2 71 65 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.15 55 - 6.1 55 - - - - - - -
Critical Hdwy Stg 2 6.15 55 - 6.1 55 - - - - - - -
Follow-up Hdwy 3.545 4 33 35 4 33 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 676 640 913 652 620 1020 1426 - - 1566 -
Stage 1 856 785 - 878 792 - - - - - - -
Stage 2 866 792 - 833 766 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 662 623 913 590 603 1020 1426 - - 1566 - -
Mov Cap-2 Maneuver 662 623 - 590 603 - - - - - - -
Stage 1 833 785 - 854 771 - - - - - - -
Stage 2 843 771 - 769 766 - - - - - -
Approach EB WB NB SB
HCM Control Delay, s 10.5 0 3.2 0
HCM LOS B A
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1426 - - 783 - 1566 - -
HCM Lane V/C Ratio 0.027 - - 0.159 - - - -
HCM Control Delay (s) 7.6 0 - 105 0 0 - -
HCM Lane LOS A A - B A A - -
HCM 95th %tile Q(veh) 0.1 - - 06 - 0 - -
i3 E
Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 15
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19: Hwy 27 & 32nd Ave 9/12/2016
R

Lane Group EBL EBT WBL WBT NBL NBT SBL S8BT
Lane Group Flow (vph) 108 672 214 513 175 369 66 397
vlc Ratio 053 058 070 072 064 042 041 069
Control Delay 568 311 559 373 556 288 572 474
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 268 311 559 373 556 288 572 474
Queue Length 50th (ft) 70 176 136 289 112 86 43 125
Queue Length 95th (ft) 137 281 238 497 199 140 95 194
Internal Link Dist (ft) 150 291 6700 1848
Turn Bay Length (ft) 108 112 131 184

Base Capacity (vph) 427 1322 423 714 512 1290 512 1326
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 025 051 051 072 034 029 013 030

Intersection Summary

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 16



19: Hwy 27 & 32nd Ave

T

9/12/2016

O R S N B R Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 'S % N LT S % b
Traffic Volume (veh/h) 92 358 213 182 385 51 149 194 120 56 260 77
Future Volume (veh/h) 92 358 213 182 385 51 149 194 120 56 260 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1876 1900 1881 1883 1900 1900 1824 1900 1900 1885 1900
Adj Flow Rate, veh/h 108 421 251 214 453 60 175 228 141 66 306 91
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 08 08 08 08 08 08 08 08 08 085 0.85 085
Percent Heavy Veh, % 0 2 2 1 1 1 0 3 3 0 1 1
Cap, veh/h 142 650 384 261 600 80 221 526 313 88 487 142
Arrive On Green 008 030 030 015 037 037 012 025 025 005 0.18 0.8
Sat Flow, veh/h 1810 2159 1275 1792 1629 216 1810 2093 1245 1810 2736 800
Grp Volume(v), veh/h 108 347 325 214 0 513 175 187 182 66 198 199
Grp Sat Flow(s),veh/h/In 1810 1783 1651 1792 0 1845 1810 1733 1605 1810 1791 1744
Q Serve(g_s), s 46 133 135 9.2 00 192 74 7.2 7.6 2.8 8.1 8.3
Cycle Q Clear(g_c), s 46 133 135 9.2 00 192 7.4 7.2 7.6 2.8 8.1 8.3
Prop In Lane 1.00 077  1.00 012  1.00 0.78  1.00 0.46
Lane Grp Cap(c), veh/h 142 537 497 261 0 680 221 436 404 88 319 310
VIC Ratio(X) 076 065 065 08 000 075 079 043 045 075 062 064
Avail Cap(c_a), veh/h 573 903 836 567 0 934 687 878 813 687 907 883
HCM Platoon Ratio 100 100 100 100 1.00 100 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 100 100 100 000 100 100 100 100 100 100  1.00
Uniform Delay (d), s/veh 357 240 240 327 00 218 337 248 250 371 300  30.1
Incr Delay (d2), s/veh 8.1 1.3 1.5 6.2 0.0 23 6.3 0.5 06 122 1.7 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.6 6.7 6.3 5.0 00 101 41 35 3.4 1.7 4.1 4.2
LnGrp Delay(d),s/veh 437 253 255  39.0 00 242 400 253 255 493 317 320
LnGrp LOS D C C D C D C C D C C
Approach Vol, veh/h 780 727 544 463
Approach Delay, s/veh 279 28.5 30.1 34.4
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 93 254 160 283 151 19.6 107 336
Change Period (Y+Rc), s 5.5 5.5 4.5 45 5.5 55 4.5 45
Max Green Sefting (Gmax), s 30.0 400 250 40.0 300 400 250 400
Max Q Clear Time (g_ctl1),s 4.8 96 112 155 94 103 66 21.2
Green Ext Time (p_c), s 0.1 3.7 0.5 8.2 0.4 3.7 0.2 74
Intersection Summary
HCM 2010 Ctrl Delay 29.8
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report

Page 17
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20: 32nd Ave & Evergreen Rd 91212016
Intersection
Int Delay, s/veh 6.5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ b & & LR
Traffic Vol, veh/h 214 410 0 0 415 1 0 0 0 17 0 223
Future Vol, veh/h 214 410 0 0 #45 1 0 0 0 17 0 223
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 1 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - - - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 7% 79 79 79 79 79 79 79 79 7% 79 79
Heavy Vehicles, % 1 1 0 0 0 0 0 0 0 33 0 22
Mvmt Flow 271 519 0 0 525 14 0 0 0 22 0 282
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 539 0 0 519 0 0 1734 1600 520 1594 1593 532
Stage 1 - - - - - - 1061 1061 - 532 532 -
Stage 2 - - - - - - 673 539 - 1062 1061 -
Critical Hdwy 4.11 - - 4.1 - - 71 65 6.2 743 65 642
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 643 55 -
Critical Hdwy Stg 2 - - - - - - 6.1 55 - 643 55 -
Follow-up Hdwy 2.209 - - 2:2 - - 3.5 4 33 3.797 4 3.498
Pot Cap-1 Maneuver 1034 - - 1057 - - 70 107 560 73 108 510
Stage 1 - - - - - - 273 303 - 479 529 -
Stage 2 - - - - - - 448 525 - 236 303 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1034 - - 1056 - - 25 79 559 58 80 510
Mov Cap-2 Maneuver - - - - - - 25 79 - 58 80 -
Stage 1 - - - - - - 201 224 - 353 529 -
Stage 2 - - - - - - 200 525 - 174 224 -
Approach EB WB NB SB
HCM Control Delay, s 3.3 0 0 26.1
HCM LOS A D

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1034 - 1056 - - 58 510
HCM Lane V/C Ratio - 0.262 - - - - - 0.371 0.553
HCM Control Delay (s) 0 97 - - 0 - - 999 205
HCM Lane LOS A A - - A - - F C
HCM 95th %tile Q(veh) - 11 - - 0 - - 14 33
275 3 g15
Painted Hills PRD Synchro 9- Report
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21: Sullivan Rd & 32nd Ave

Lveaev 1l IVE VYT T IN\NUJ

9/112/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b 4 + F
Traffic Vol, veh/h 294 17 23 54 98 370
Future Vol, veh/h 294 17 23 54 98 370
Conflicting Peds, #/hr 0 0 1 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None None
Storage Length 0 - - - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 91 91 91 9 N 9
Heavy Vehicles, % 2 0 0 2 0 0
Mvmt Flow 323 19 25 59 108 407
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 219 109 109 0 - 0
Stage 1 109 - - - - -
Stage 2 110 - - - -
Critical Hdwy 6.42 6.2 4.1 -
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.3 22 - - -
Pot Cap-1 Maneuver 769 950 1494 - - -
Stage 1 916 - - - - -
Stage 2 915 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 754 949 1494 - -
Mov Cap-2 Maneuver 754 - - - - -
Stage 1 915 - - - -
Stage 2 899 - - - - -
Approach EB NB SB
HCM Control Delay, s 13.5 22 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1494 - 763 - -
HCM Lane V/C Ratio 0.017 - 0.448 - -
HCM Control Delay (s) 7.5 0 135 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 2.3
25 wAY

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
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1 UnlverSIty Rd & 32nd Ave 9/12/2016
ey NNt AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 4p Y b Y 4B
Traffic Volume (veh/h) 5 152 7 38 538 131 22 88 71 72 55 5
Future Volume (veh/h) 5 152 7 38 538 131 22 88 71 72 55 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1868 1900 1900 1883 1900 1900 1875 1900 1759 1831 1900
Adj Flow Rate, veh/h 5 165 8 41 585 142 24 96 77 78 60 5
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 082 092 082 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 1 1 1 0 0 0 0 0 0 8 2 2
Cap, veh/h 99 1496 71 134 1217 287 42 318 233 99 647 53
Arrive On Green 045 045 045 045 045 045 002 016 016 006 020 020
Sat Flow, veh/h 23 3325 158 91 2705 638 1810 1956 1429 1675 3255 268
Grp Volume(v), veh/h 93 0 85 412 0 356 24 87 86 78 32 33
Grp Sat Flow(s),veh/h/In 1833 0 1672 1833 0 1601 1810 1781 1604 1675 1739 1784
Q Serve(g_s), s 0.0 0.0 1.3 0.0 0.0 6.7 0.6 1.8 20 2.0 0.6 0.6
Cycle Q Clear(g_c), s 1.2 0.0 1.3 6.6 0.0 6.7 0.6 1.8 2.0 20 0.6 0.6
Prop In Lane 0.05 009 0.10 040  1.00 089  1.00 0.15
Lane Grp Cap(c), veh/h 914 0 752 918 0 720 42 290 261 99 346 354
VIC Ratio(X) 010 000 011 045 000 049 057 030 033 079 009 009
Avail Cap(c_a), veh/h 1350 0 1176 1370 0 1126 848 1252 1128 785 1223 1254
HCM Platoon Ratio 1.00 100 1.00 100 100 1.00 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 6.8 0.0 6.8 8.3 0.0 83 206 157 158 198 140  14.0
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.7 0.0 11 162 1.2 16 175 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.6 0.0 0.6 35 0.0 3.1 0.5 1.0 1.0 14 0.3 0.3
LnGrp Delay(d),s/veh 6.9 0.0 6.9 9.0 0.0 94 369 169 174 373 142 142
LnGrp LOS A A A A D B B D B B
Approach Vol, veh/h 178 768 197 143
Approach Delay, sfveh 6.9 9.2 19.6 26.8
Approach LOS A A B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 24.2 50 135 24.2 65 119
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 200 300 300 200 300
Max Q Clear Time (g_c*l1), s 3.3 2.6 2.6 8.7 4.0 4.0
Green Ext Time (p_c), s 11.9 0.0 25 10.5 0.2 25
Intersection Summary
HCM 2010 Ctrl Delay 124
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 1
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2: Schafer Rd/UnlverS|ty Rd & Dlshman Mlca Rd

£LUVVU AIVI VWU FRUJ

9/12/2016

O T 2Rt N N B R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ 4 % 4 " B Y 4 F
Traffic Volume (veh/h) T 151 41 12 452 23 251 112 26 17 44 13
Future Volume (veh/h) T 11 41 12 452 23 251 112 26 17 44 13
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 1.00 100 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1776 1900 1900 1859 1900 1900 1885 1900 1900 1810 1900
Adj Flow Rate, veh/h 1 166 45 13 497 25 276 123 29 19 48 14
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 0091
Percent Heavy Veh, % 0 7 0 0 2 2 0 1 1 0 5 0
Cap, veh/h 4 482 438 24 970 49 369 357 84 34 103 92
Arrive On Green 0.00 027 027 001 028 028 020 024 024 002 006 0.06
Sat Flow, veh/h 1810 1776 1615 1810 3423 172 1810 1475 348 1810 1810 1615
Grp Volume(v), veh/h 1 166 45 13 256 266 276 0 152 19 48 14
Grp Sat Flow(s),veh/h/In1810 1776 1615 1810 1766 1829 1810 0 1823 1810 1810 1615
Q Serve(g_s), s 00 33 09 03 53 54 63 00 30 05 11 04
Cycle QClear(g.c)s 00 33 09 03 53 54 63 00 30 05 11 04
Prop In Lane 1.00 1.00 1.00 0.09 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/h 4 482 438 24 501 518 369 0 441 34 103 92
VIC Ratio(X) 024 034 010 054 051 051 075 000 034 056 047 0.15
Avail Cap(c_a), veh/h 1028 1009 918 823 1004 1039 823 0 1160 823 1152 1028
HCM Platoon Ratio 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 100 1.00 1.00 1.00
Uniform Delay (d), siveh21.9 129 120 216 132 132 164 0.0 138 214 201 197
Incr Delay (d2), siveh 389 06 01 239 12 11 43 00 07 187 46 11
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i0.1 1.7 04 03 27 28 36 00 16 04 07 02
LnGrp Delay(d),s/veh  60.8 13.5 122 455 144 143 207 00 144 401 247 208
LnGrp LOS E B B D B B C B D C C
Approach Vol, veh/h 212 535 428 81
Approach Delay, s/veh 13.4 15.1 18.5 27.6
Approach LOS B B B C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 T 8

Phs Duration (G+Y+Rc),s4.6 179 130 85 40 185 48 166

Change Period (Y+Rc),s 40 6.0 40 60 40 60 40 6.0

Max Green Sefting (Gma2(.8 25.0 20.0 280 250 250 200 28.0

Max Q Clear Time (g_c+3,3 53 83 31 20 74 25 50

Green Ext Time (p_c),s 00 54 10 16 00 51 00 15

Intersection Summary

HCM 2010 Ctrl Delay 16.8

HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 2



3: Bowdish Ra & 32nd Ave

VUV INIVE VY TN T I\N\JY

9/112/2016

O T 2t NI N B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ B L T S N &
Traffic Volume (veh/h) 60 490 40 27 316 9 61 55 33 8 129 108
Future Volume (veh/h) 60 490 40 27 316 9 61 55 33 8 129 108
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 1.00 1.00 100 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1863 1849 1900 1900 1823 1900 1900 1856 1900 1900 1886 1900
Adj Flow Rate, veh/h 68 557 45 31 359 10 69 62 38 98 147 123
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 088 088 088 088 088 088 088 0.88 088 088 088 088
Percent Heavy Veh, % 2 3 3 0 4 4 2 2 2 1 1 1
Cap, veh/h 444 689 56 273 687 19 240 204 101 190 230 167
Arrive On Green 004 041 041 002 039 039 030 030 030 030 030 0.30
Sat Flow, veh/h 1774 1688 136 1810 1765 49 472 675 333 338 762 552
Grp Volume(v), veh/h 68 0 602 31 0 369 169 0 0 368 0 0
Grp Sat Flow(s),veh/h/In1774 0 1825 1810 0 1814 1480 0 0 1652 0 0
Q Serve(g_s), s 12 00 152 05 00 81 00 00 00 61 00 00
Cycle QClear(g_c),s 12 00 152 05 00 81 41 00 00 102 00 0.0
Prop In Lane 1.00 0.07 1.00 0.03 041 022 0.27 0.33
Lane Grp Cap(c), veh/h 444 0 745 273 0 706 544 0 0 587 0 0
VIC Ratio(X) 015 000 081 011 0.00 052 031 000 000 063 000 0,00
Avail Cap(c_a), veh/h 1004 0 841 878 0 836 768 0 0 8# 0 0
HCM Platoon Ratio 100 1.00 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 1.00 1.00 000 1.00 1.00 000 0.00 1.00 000 0.00
Uniform Delay (d), s'veh 9.5 0.0 136 112 00 122 140 00 00 161 00 0.0
Incr Delay (d2),siveh 02 00 58 02 00 09 05 00 00 16 00 00
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehi0.6 00 87 03 00 42 19 00 00 50 00 00
LnGrp Delay(d),s/iveh 97 00 194 114 00 130 145 00 00 177 00 0.0
LnGrp LOS A B B B B B
Approach Vol, veh/h 670 400 169 368
Approach Delay, s/veh 18.4 12.9 14.5 17.7
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), 5.1  26.3 207 6.1 253 20.7
Change Period (Y+Rc), s 4.0 5.0 50 4.0 50 5.0
Max Green Setting (Gmak3.5 24.0 240 185 24.0 24.0
Max Q Clear Time (g_c+I13,5 17.2 122 32 101 6.1
Green Ext Time (p_c),s 0.0 4.1 36 01 69 45
Intersection Summary
HCM 2010 Ctrl Delay 16.5
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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4: Bowdish Rd & Dishman-Mica Rd

£ \JJINJ MAIVE VY TN 1 INUUY

9/12/12016

T T i N NEE SV IS
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ B L TS & g 7
Traffic Volume (veh/h) 7137 37 12 326 27 132 169 19 26 70 8
Future Volume (veh/h) 7 137 37 12 326 27 132 169 19 26 70 8
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1859 1900 1900 1883 1900 1900 1883 1900 1900 1900 1900
Adj Flow Rate, veh/h 8 156 42 14 370 31 150 192 22 30 80 9
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 088 088 088 088 088 088 088 088 0.88 0.88 088 0.88
Percent Heavy Veh, % 0 2 2 0 1 1 1 1 1 0 0 0
Cap, veh/h 15 462 124 26 571 48 292 282 29 202 448 478
Arrive On Green 0.01 033 033 001 033 033 030 030 030 030 030 0.30
Sat Flow, veh/h 1810 1412 380 1810 1714 144 558 953 97 296 1513 1615
Grp Volume(v), veh/h 8 0 198 14 0 401 364 0 0 110 0 9
Grp Sat Flow(s),veh/h/in1810 0 1792 1810 0 1857 1608 0 0 1809 0 1615
Q Serve(g_s), s 02 00 33 03 00 74 64 00 00 00 00 02
Cycle QClear(g_c)s 02 00 33 03 00 74 82 00 00 17 00 02
Prop In Lane 1.00 021 1.00 0.08 0.41 0.06 0.27 1.00
Lane Grp Cap(c), veh/h 15 0 587 26 0 619 603 0 0 650 0 478
VIC Ratio(X) 052 000 034 054 000 065 060 000 000 0.17 000 002
Avail Cap(c_a), veh/h 677 0 1118 1129 0 1112 767 0 0 818 0 645
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 1.00 1.00 0.00 1.00 1.00 000 0.00 1.00 0.0 1.00
Uniform Delay (d), siven 19.8 0.0 102 196 0.0 114 127 00 00 105 00 10.0
Incr Delay (d2),s/iveh 337 00 05 223 00 16 14 00 00 02 00 00
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/I.2 00 17 03 00 40 39 00 00 09 00 041
LnGrp Delay(d),s/veh 535 0.0 107 419 00 130 141 00 00 107 00 10.0
LnGrp LOS D B D B B B B
Approach Vol, veh/h 206 415 364 119
Approach Delay, s/veh 12.3 14.0 14.1 10.7
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.6  18.6 169 43 189 16.9
Change Period (Y+Rc), s 4.0 5.5 50 40 55 5.0
Max Green Setting (Gma25.8 25.0 16.0 150 24.0 16.0
Max Q Clear Time (g_c+I13,3 5.3 37 22 94 10.2
Green Ext Time (p_c),s 0.0 4.6 32 00 40 1.9
Intersection Summary
HCM 2010 Ctrl Delay 13.4
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 4



9. Dishman-Mica Rd & Thorpe Rd

L£VVVY MIVE VYV TN T IN\N\JJ

9/112/2016

Intersection

Int Delay, sfveh 29

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L P g

Traffic Vol, veh/h 7 99 257 14 45 131

Future Vol, veh/h 7 99 257 14 45 131

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 0 0 3 0 3 5

Mvmt Flow 9 125 326 18 57 166

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 614 334 0 0 343 0
Stage 1 334 - - - - -
Stage 2 280 - - - - -

Critical Hdwy 6.4 6.2 - - 413

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 54 - - - -

Follow-up Hdwy 3.5 3.3 - - 2.227 -

Pot Cap-1 Maneuver 459 712 - - 1210
Stage 1 730 - - - - -
Stage 2 772 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 435 712 - - 1210

Mov Cap-2 Maneuver 435 - - - - -
Stage 1 730 - - - -
Stage 2 732 - - - - -

Approach WB NB SB

HCM Control Delay, s 11.6 0 21

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - 683 1210 -

HCM Lane V/C Ratio - - 0.196 0.047 -

HCM Control Delay (s) - 116 81 0

HCM Lane LOS - - B A A

HCM 95th %tile Q(veh) - 07 041 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 5



11: Pines Rd & 16th Ave

LU0V AIVI VW=U FRUJ

912/2016

Intersection

Int Delay, s/veh 121

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

Lane Configurations B g & &>

Traffic Vol, veh/h 0 265 48 56 230 0 30 0 241 0 161 37

Future Vol, veh/h 0 265 48 56 230 0 30 0 241 0 161 37

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # 0 - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 88 88 88 88 83 88 88 88 88

Heavy Vehicles, % 0 4 0 0 5 0 0 0 2 2 6 0

Mvmt Flow 0 301 55 64 261 0 34 0 274 0 183 42

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All - 0 0 356 0 0 829 717 328 854 745 261
Stage 1 - - - - - 328 328 - 389 389 -
Stage 2 - - - - - - 501 389 - 465 356 -

Critical Hdwy - - 4.1 - 71 65 622 712 656 6.2

Critical Hdwy Stg 1 - - - - 6.1 55 - 6.12 5.56 -

Critical Hdwy Stg 2 - - - 6.1 55 - 6.12 5.56 -

Follow-up Hdwy - - - 2.2 - - 3.5 4 3.318 3518 4.054 33

Pot Cap-1 Maneuver 0 - - 1214 - 0 292 358 713 2719 338 783
Stage 1 0 - - - - 0 689 651 - 635 601 -
Stage 2 0 - - - - 0 556 612 - 578 622 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1214 - - 143 336 713 164 317 783

Mov Cap-2 Maneuver - - - - - - 143 336 - 164 317 -
Stage 1 - - - - - - 689 651 - 635 564 -
Stage 2 - - - - - - 333 574 - 356 622 -

Approach EB WB NB SB

HCM Control Delay, s 0 1.6 23.5 30.8

HCM LOS C D

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn1

Capacity (veh/h) 495 - 1214 - 357

HCM Lane V/C Ratio 0.622 - - 0.052 - 063

HCM Control Delay (s) 23.5 - - 841 0 308

HCM Lane LOS C - A A D

HCM 95th %tile Q(veh) 4.2 - - 02 - 41

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 6



11: Pines Rd & 16th Ave

~

AN v v

9/13/2016

Ay ¢ ANt AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b # b if $ d
Traffic Volume (vph) 0 265 48 56 230 0 30 0 241 0 161 37
Future Volume (vph) 0 265 48 56 230 0 30 0 241 0 161 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 45 45 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00  1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.99 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3497 1882 1805 1615 1900 1568
Flt Permitted 1.00 0.70 0.95 1.00 1.00  1.00
Satd. Flow (perm) 3497 1334 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 0093
Adj. Flow (vph) 0 285 52 60 247 0 32 0 259 0 173 40
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 235 0 0 28
Lane Group Flow (vph) 0 325 0 0 307 0 32 0 24 0 173 12
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 4] 16 15 6!
Permitted Phases 14 4 6
Actuated Green, G (s) 35.0 46.6 11.4 114 376 376
Effective Green, g (s) 35.0 46.6 11.4 1.4 376 376
Actuated g/C Ratio 0.29 0.38 0.09 0.09 0.31 0.31
Clearance Time (s) 4.5 45 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1003 509 168 150 585 483
v/s Ratio Prot 0.09 0.02 0.01 c0.09
v/s Ratio Perm c0.23 0.01
v/c Ratio 0.32 0.60 0.19 0.16 0.30  0.03
Uniform Delay, d1 34.2 30.3 51.0 50.9 32.1 29.4
Progression Factor 1.00 0.16 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.2 0.6 0.5 1.3 0.1
Delay (s) 34.3 6.2 51.6 51.4 334 295
Level of Service C A D D C C
Approach Delay (s) 34.3 6.2 51.4 32.7
Approach LOS C A D C
Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
! Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 1
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12: Hwy 27 & 16th Ave 91212016

A ey T ANt 2N

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) if ) if LT LI T

Traffic Volume (veh/h) 233 245 28 6 223 80 63 514 21 46 129 1
Future Volume (veh/h) 233 245 28 6 223 80 63 514 21 46 129 1
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1881 1900 1900 1864 1900 1900 1882 1900 1900 1827 1900
Adj Flow Rate, veh/h 274 288 33 7 262 0 74 605 25 54 152 1
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 085 085 085 08 08 085 08 085 085 085 085 0.85
Percent Heavy Veh, % 1 1 0 2 2 0 0 1 1 0 4 4
Cap, veh/h 313 329 557 8 317 282 98 763 31 4723 5
Arrive On Green 035 035 035 017 017 000 005 022 022 004 02 020
Sat Flow, veh/h 895 941 1593 48 1813 1615 1810 3500 144 1810 3536 23
Grp Volume(v), veh/h 562 0 33 269 0 0 74 309 321 54 75 78
Grp Sat Flow(s),veh/h/In 1836 0 1593 1861 0 1615 1810 1788 1856 1810 1736 1823
Q Serve(g_s), s 26.4 0.0 1.3 128 0.0 0.0 37 150 151 27 3.3 3.3
Cycle Q Clear(g_c), s 26.4 0.0 13 128 0.0 0.0 37 1560 151 27 3.3 3.3
Prop In Lane 0.49 1.00  0.03 1.00  1.00 008 1.00 0.01
Lane Grp Cap(c), veh/h 642 0 557 325 0 282 98 390 404 74 355 373
VIC Ratio(X) 08 000 006 08 000 000 076 079 079 073 021 021
Avail Cap(c_a), veh/h 998 0 865 607 0 527 590 583 605 590 566 594
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 000 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 28.1 00 199 366 0.0 0.0 429 340 340 436 304 304
Incr Delay (d2), s/veh 5.7 0.0 0.0 5.4 0.0 00 1141 3.6 35 131 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 14.3 0.0 0.6 7.1 0.0 0.0 22 78 8.1 1.6 1.6 1.7
LnGrp Delay(d),s/veh 33.7 00 199 420 0.0 00 540 376 375 568 305 305
LnGrp LOS C B D D D D E C C
Approach Vol, veh/h 595 269 704 207
Approach Delay, s/veh 329 42.0 39.3 374
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rgc), s 100 238 21.1 87 250 37.2

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax),s 30.0  30.0 30.0 300 300 50.0

Max Q Clear Time (g_c+l1),s 5.7 5.3 14.8 47 1741 28.4

Green Ext Time (p_c), s 0.2 3.6 1.3 0.1 3.0 3.8

Intersection Summary

HCM 2010 Ctrl Delay 374

HCM 2010 LOS D

Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 7
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12: Hwy 27 & 16th Ave ' 911312016
N Y,

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ) it ) it L if % 4B

Traffic Volume (vph) 233 245 28 6 223 80 63 514 21 46 129 1
Future Volume (vph) 233 245 28 6 223 80 63 514 21 46 129 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 5.0 5.0 5.0 4.5 45 4.5 4.5

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

Frpb, ped/bikes 1.00 1.00 0.99 100 100 100 100 100 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 100 1.00 100 100 100 100 1.00

Frt 1.00 1.00 085 100 085 100 100 08 100 1.00

Flt Protected 0.95 100 1.00 100 100 09 100 1.00 095 1.00

Satd. Flow (prot) 1698 1763 1593 1879 1615 1805 3574 1214 1805 3606

Flt Permitted 095 000 1.00 099 100 095 100 100 095 1.00

Satd. Flow (perm) 1698 0 1593 1862 1615 1805 3574 1214 1805 3606
Peak-hour factor, PHF 090 09 090 090 09 09 09 09 090 090 090 090
Adj. Flow (vph) 259 272 31 7 248 89 70 571 23 51 143 1
RTOR Reduction (vph) 0 0 18 0 0 63 0 0 19 0 0 0
Lane Group Flow (vph) 233 298 13 0 255 26 70 571 4 51 144 0
Confl. Bikes (#/hr) 3

Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1% 33% 0% 0% 0%
Turn Type Prot NA custom  Perm NA  Prot Prot NA  Perm Prot NA
Protected Phases 316 15! 81715 4 4l 5! 2! 1! 6!
Permitted Phases 817 4 2

Actuated Green, G (s) 514 514 514 350 350 64 195 195 386 376
Effective Green, g (s) 514 514 514 350 350 64 195 195 386 376
Actuated g/C Ratio 042 042 042 029 029 005 016 016 032 0.31
Clearance Time (s) 5.0 5.0 5.0 4.5 4.5 4.5 4.5

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

Lane Grp Cap (vph) 715 742 671 534 463 94 571 194 571 1111

v/s Ratio Prot 0.14  c0.17 002 004 c0.16 0.03 ¢0.04

v/s Ratio Perm 0.01 c0.14 0.00

v/c Ratio 033 040 0.02 048 006 074 100 002 009 013

Uniform Delay, d1 237 246 206 3%9 315 570 512 432 293 304
Progression Factor 046 049  1.00 100 100 100 100 100 100 1.00
Incremental Delay, d2 0.3 0.2 0.0 0.2 00 270 377 0.0 0.3 0.2

Delay (s) 11.1 122 206 362 315 840 889 432 296 306

Level of Service B B C D C F F D C C
Approach Delay (s) 12.2 35.0 86.8 30.4
Approach LOS B C F C
Intersection Summary

HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

I Phase conflict between lane groups.
¢ Critical Lane Group

Painted Hills PRD Synchro 9 Report
Whipple Consulting Engineers Page 2
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13: Pines Rd & 32nd A

ve

£JIV MIVE VYT T 1IN\

9/12/2016

it 2R N BV S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ b ¥ B ¥ B L T S
Traffic Volume (veh/h) 18 410 4 49 478 62 51 69 125 213 43 37
Future Volume (veh/h) 18 410 4 49 478 62 51 69 125 213 43 37
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 0.96 1.00 099 0.93 0.97 0.99 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1845 1900 1845 1838 1900 1900 1864 1900 1863 1900 1900
Adj Flow Rate, veh/h 22 494 5 59 576 75 61 83 151 257 52 45
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.83 083 083 083 083 083 083 083 083 083 083 083
Percent Heavy Veh, % 0 3 3 3 3 3 0 0 0 2 0 0
Cap, veh/h 238 832 8 354 755 98 365 105 192 368 256 221
Arrive On Green 0.01 046 046 003 047 047 004 018 018 014 028 028
Sat Flow, veh/h 1810 1823 18 1757 1592 207 1810 581 1057 1774 914 791
Grp Volume(v), veh/h 22 0 499 59 0 651 61 0 234 257 0 97
Grp Sat Flow(s),veh/h/in1810 0 1841 1757 0 1800 1810 0 1638 1774 0 1706
Q Serve(g_s), s 06 00 199 18 00 294 27 00 134 110 00 43
Cycle QClear(g_c),s 06 00 199 18 00 294 27 00 134 110 00 423
Prop In Lane 1.00 0.01 1.00 012 1.00 0.65 1.00 0.46
Lane Grp Cap(c), veh/h 238 0 841 354 0 854 365 0 297 368 0 477
VIC Ratio(X) 0.09 000 059 017 0.00 076 017 0.00 079 070 0.00 0.20
Avail Cap(c_a), veh/h 580 0 841 834 0 854 661 0 532 574 0 477
HCM Platoon Ratio 100 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s'veh 180 0.0 20.0 155 00 213 310 00 385 267 00 27.1
Incr Delay (d2),s/iveh 02 00 31 02 00 64 02 00 95 24 00 04
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/r0.3 0.0 108 09 00 160 14 00 68 56 00 21
LnGrp Delay(d),s/ven 181 00 23.0 157 0.0 277 312 00 480 291 00 275
LnGrp LOS B C B C C D C C
Approach Vol, veh/h 521 710 295 354
Approach Delay, s/veh 22.8 26.7 44.5 28.7
Approach LOS C C D C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), 5.9 51.7 181 229 76 500 84 326
Change Period (Y+Rc),s 45 50 45 50 45 50 45 50
Max Green Setting (Gmaz.8 30.0 25.0 320 300 450 200 25.0
Max Q Clear Time (g_c+I13,6 314 13.0 154 38 219 47 623
Green Ext Time (p_c),s 00 00 06 22 01 140 01 33
Intersection Summary
HCM 2010 Ctrl Delay 28.8
HCM 2010 LOS c

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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18: Madison Rd & Thorpe Rd 911212016

Intersection

Int Delay, s/veh 5.1

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

Lane Configurations & & & &

Traffic Vol, veh/h 89 0 16 0 0 0 68 86 0 0 33 63

Future Vol, veh/h 89 0 16 0 0 0 68 86 0 0 33 63

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - 0 -

Peak Hour Factor 82 82 82 82 82 82 82 82 82 82 8 82

Heavy Vehicles, % 4 0 0 0 0 0 2 0 0 0 0 0

Mvmt Flow 109 0 20 0 0 0 83 105 0 0 40 77

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow Al 350 350 79 359 388 105 117 0 0 105 0 0
Stage 1 79 79 - 2711 21 - - - - - - -
Stage 2 2711 21 - 88 117 - - - - - - -

Critical Hdwy 714 65 6.2 71 65 6.2 4.12 - - 4.1

Critical Hdwy Stg 1 6.14 55 - 6.1 55 - - - - - -

Critical Hdwy Stg 2 6.14 55 - 6.1 55 - - - - - -

Follow-up Hdwy 3.536 4 33 3.5 4 33 2.218 - - 2.2 - -

Pot Cap-1 Maneuver 601 577 987 600 550 955 1471 - - 1499 - -
Stage 1 925 833 - 739 689 - - - - - - -
Stage 2 730 689 - 925 803 - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 573 542 987 561 517 955 1471 - - 1499 -

Mov Cap-2 Maneuver 573 542 - 561 517 - - - - - -
Stage 1 870 833 - 695 648 - - -
Stage 2 686 648 - 907 803 - - - - -

Approach EB WB NB SB

HCM Control Delay, s 12.4 0 3.4 0

HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1471 - - 612 - 1499 - -

HCM Lane V/C Ratio 0.056 - - 0.209 - - - -

HCM Control Delay (s) 7.6 0 - 124 0 0 - -

HCM Lane LOS A A - B A A - -

HCM 95th %tile Q(veh) 0.2 - - 08 - 0 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 9



19: Hwy 27 & 32nd Ave

£&VVIV MIVE VYV T | INUUY

9/12/2016
e R e N Y N

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI S % S LI S L S
Traffic Volume (veh/h) 147 268 70 76 231 89 149 339 165 29 103 85
Future Volume (veh/h) 147 268 70 76 231 89 149 339 165 29 103 85
Number 7 4 14 3 8 18 5 2 12 1 6 16
nitial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1837 1900 1810 1850 1900 1845 1856 1900 1900 1794 1900
Adj Flow Rate, veh/h 158 288 75 82 248 96 160 365 177 31 111 91
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 2 3 3 5 3 3 3 3 3 0 5 5
Cap, veh/h 207 925 237 107 357 138 209 551 263 61 282 213
Arrive On Green 012 034 034 006 028 028 012 024 024 003 015 015
Sat Flow, veh/h 1774 2753 705 1723 1271 492 1757 2318 1107 1810 1853 1399
Grp Volume(v), veh/h 158 181 182 82 0 344 160 276 266 31 101 101
Grp Sat Flow(s),veh/h/In 1774 1745 1713 1723 0 1763 1757 1764 1661 1810 1704 1547
Q Serve(g_s), s 5.2 4.6 4.8 2.8 00 105 5.3 8.6 8.8 1.0 3.2 3.6
Cycle Q Clear(g_c), s 5.2 4.6 4.8 2.8 00 105 5.3 8.6 8.8 1.0 3.2 3.6
Prop In Lane 1.00 0.41 1.00 028  1.00 067  1.00 0.90
Lane Grp Cap(c), veh/h 207 586 575 107 0 496 209 420 395 61 260 236
VIC Ratio(X) 076 031 032 077 000 069 076 066 067 051 039 043
Avail Cap(c_a), veh/h 733 1155 1133 712 0 1166 872 1167 1099 898 1127 1024
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 1700 100 100 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 259 149 149 279 00 194 268 208 209 287 231 232
Incr Delay (d2), s/veh 5.8 0.3 03 11.0 0.0 1.8 5.7 1.3 1.5 6.5 0.8 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 28 2.3 2.3 1.7 0.0 5.3 29 4.3 4.1 0.6 1.6 1.6
LnGrp Delay(d),s/veh 317 162 152 390 00 212 315 221 224 352 239 243
LnGrp LOS C B B D C C C C D C C
Approach Voal, veh/h 521 426 702 233
Approach Delay, s/veh 20.2 24.6 244 25.6
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 75 199 82 248 127 147 116 215
Change Period (Y+Rc), s 5.5 5.5 4.5 4.5 5.5 55 45 4.5
Max Green Setting (Gmax),s 30.0 400 250 400 300 400 250 400
Max Q Clear Time (g_c+I1),s 3.0 108 4.8 6.8 7.3 5.6 72 125
Green Ext Time (p_c), s 0.0 3.6 0.2 4.7 04 3.6 0.4 45
Intersection Summary
HCM 2010 Ctrl Delay 234
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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20: 32nd Ave & Evergreen Rd 9/12/2016
Intersection
Int Delay, s/veh 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L & &P ¥ b
Traffic Vol, veh/h 239 239 2 0 233 25 0 0 0 6 0 118
Future Vol, veh/h 239 239 2 0 233 25 0 0 0 6 0 118
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - - - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 9 9 90 9 90 90 9 90 90
Heavy Vehicles, % 2 2 0 0 5 0 0 0 0 0 0 4
Mvmt Flow 266 266 2 0 259 28 0 0 0 7 0 131
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 287 0 0 268 0 0 1136 1085 267 1071 1072 273
Stage 1 - - - - - - 798 798 - 2713 273 -
Stage 2 - - - - - - 338 287 - 798 799 -
Critical Hdwy 412 - - 4.1 - - 71 65 62 71 65 624
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.218 - - 2.2 - - 3.5 4 33 3.5 4 3.336
Pot Cap-1 Maneuver 1275 - - 1307 - - 181 218 777 200 222 761
Stage 1 - - - - - - 382 401 - 737 688 -
Stage 2 - - - - - - 681 678 - 382 401 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1275 - - 1307 - - 126 173 777 168 176 761
Mov Cap-2 Maneuver - - - - - - 126 173 - 168 176 -
Stage 1 - - - - - - 302 317 - 583 688 -
Stage 2 - - - - - - 564 678 - 302 317 -
Approach EB WB NB SB
HCM Control Delay, s 4.3 0 0 11.5
HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1275 - - 1307 - - 168 761
HCM Lane V/C Ratio - 0.208 - - - - - 0.04 0.172
HCM Control Delay (s) 0 86 - - 0 - - 2713 107
HCM Lane LOS A A - - A - - D B
HCM 95th %tile Q(veh) - 08 - - 0 - - 01 06
Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 11



21: Sullivan Rd & 32nd Ave

9/12/2016

Intersection

Int Delay, s/veh 57

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations ¥ 4 2 F

Traffic Vol, veh/h 234 1 16 87 26 174

Future Vol, veh/h 234 11 16 87 26 174

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - 175

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 2 0 0 0 0 8

Mvmt Flow 296 14 20 110 33 220

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 184 33 33 0 - 0
Stage 1 33 - - - - -
Stage 2 151 - - - - -

Critical Hdwy 6.42 6.2 41 - - -

Critical Hdwy Stg 1 542 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.3 2.2 - -

Pot Cap-1 Maneuver 805 1046 1592 - - -
Stage 1 989 - - - - -
Stage 2 877 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 795 1046 1592 - - -

Mov Cap-2 Maneuver 795 - - - - -
Stage 1 989 - - - - -
Stage 2 866 - - - -

Approach EB NB SB

HCM Control Delay, s 12.3 1.1 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1592 804 -

HCM Lane V/C Ratio 0.013 - 0.386 - -

HCM Control Delay (s) 7.3 0 123 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 18 -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 12
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1 Umvers:ty Rd & 32nd Ave

£UOU FIVI W-U FRUJ
9/12/2016

A R N N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4% 4p LI L oS
Traffic Volume (veh/h) 2 458 19 85 218 70 22 65 44 114 126 6
Future Volume (veh/h) 2 458 19 85 218 70 22 65 44 114 126 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 1.00 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1878 1900 1900 1889 1900 1900 1878 1900 1863 1900 1900
Adj Flow Rate, veh/h 2 503 21 93 240 77 24 71 48 125 138 7
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 1 1 0 0 0 0 2 2 2 0 0
Cap, veh/h 86 1457 61 314 754 251 42 311 193 171 770 39
Arrive On Green 043 043 043 043 043 043 002 015 015 010 022 022
Sat Flow, veh/h 2 3415 142 444 1766 588 1810 2114 1313 1774 3497 176
Grp Volume(v), veh/h 277 0 249 198 0 212 24 59 60 125 71 74
Grp Sat Flow(s),veh/h/In 1876 0 1684 1183 0 1615 1810 1784 1643 1774 1805 1869
Q Serve(g_s), s 0.0 0.0 4.2 1.3 0.0 3.7 0.6 1.2 1.4 29 1.4 14
Cycle Q Clear(g_c), s 4.2 0.0 4.2 5.6 0.0 37 0.6 1.2 14 29 1.4 14
Prop In Lane 0.01 0.08 047 036  1.00 080  1.00 0.09
Lane Grp Cap(c), veh/h 886 0 718 629 0 689 42 262 241 171 397 411
VIC Ratio(X) 031 000 035 032 000 031 057 022 025 073 018 018
Avail Cap(c_a), veh/h 1409 0 1190 975 0 1142 853 1261 1161 836 1276 1321
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 1.00 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 1.00 100 100 1.00 1.00
Uniform Delay (d), s/veh 8.2 0.0 8.2 8.1 0.0 80 205 160 160 186 134 134
Incr Delay (d2), s/veh 0.4 0.0 0.6 0.6 0.0 05 16.2 0.9 1.1 8.2 0.5 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.3 0.0 2.1 1.7 0.0 1.7 0.5 0.7 0.7 1.8 0.7 0.8
LnGrp Delay(d),s/veh 8.6 0.0 8.8 8.8 0.0 86 367 169 172 268 139 139
LnGrp LOS A A A A D B B C B B
Approach Vol, veh/h 526 410 143 270
Approach Delay, s/veh 8.7 8.7 20.3 19.9
Approach LOS A A C B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.1 50 143 23.1 81 1.2
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 200 300 300 200 300
Max Q Clear Time (g_c+l1), s 6.2 2.6 34 7.6 4.9 34
Green Ext Time (p_c), s 11.0 0.0 2.8 10.6 0.4 2.8
Intersection Summary
HCM 2010 Ctrl Delay 12.2
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 2



HCM 2010 Signalized Intersection Summary 2030 PM W-O PROJ
2: Schafer Rd/University Rd & Dishman-Mica Rd 9/13/2016

Ay v ANt AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % $ if LT S % S % 4 i
Traffic Volume (veh/h) 19 356 184 45 209 12 82 60 12 40 121 6
Future Volume (veh/h) 19 356 184 45 209 12 82 60 12 40 121 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 100 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 21 391 202 49 230 13 90 66 13 44 133 7
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 0.91 0.91 091 091 091 091 091
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 37 629 534 73 1220 69 121 235 46 68 234 198
Arrive On Green 002 033 033 004 035 035 007 015 015 004 012 0.12
Sat Flow, veh/h 1810 1900 1615 1810 3475 195 1810 1543 304 1810 1900 1611
Grp Volume(v), vehth 21 391 202 49 119 124 90 0 79 44 133 7
Grp Sat Flow(s),veh/h/In 1810 1900 1615 1810 1805 1866 1810 0 1846 1810 1900 1611
Q Serve(g_s), s 0.5 7.9 4.4 162 2.1 21 22 0.0 1.7 1.1 3.0 0.2
Cycle Q Clear(g_c), s 0.5 7.9 44 1.2 2.1 2.1 2.2 0.0 1.7 1.1 3.0 0.2
Prop In Lane 1.00 1.00  1.00 0.10  1.00 0.16  1.00 1.00
Lane Grp Cap(c), veh/h 37 629 534 73 634 655 121 0 282 68 234 198
V/C Ratio(X) 057 062 038 067 019 019 074 000 028 065 057 0.04
Avail Cap(c_a), veh/h 992 1041 885 793 989 1022 793 0 1133 793 1166 989
HCM Platoon Ratio 1.00 1.00 100 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 1.00 100 1.00 100 000 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.1 129 117 216 103 103 209 00 171 217 189 176
Incr Delay (d2), s/veh 17.9 1.4 06 139 0.2 02 119 0.0 08 139 341 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.4 4.4 2.0 0.9 1.1 1.1 1.5 0.0 0.9 0.8 1.8 0.1
LnGrp Delay(d),s/veh 400 143 123 355 105 105 328 00 179 35 219 177
LnGrp LOS D B B D B B C B D C B
Approach Vol, veh/h 614 292 169 184
Approach Delay, s/veh 14.5 14.7 25.8 25.0
Approach LOS B B c C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 59 211 7.1 11.6 49 220 57 13.0

Change Period (Y+Rc), s 40 6.0 4.0 6.0 4.0 6.0 4.0 6.0

Max Green Setting (Gmax),s 20.0 250 200 280 250 250 20.0 280

Max Q Clear Time (g_ctl1),s 3.2 9.9 4.2 5.0 25 41 3.1 37

Green Ext Time (p_c), s 0.1 5.2 0.3 1.6 0.0 6.0 0.1 1.6

Intersection Summary

HCM 2010 Ctrl Delay 17.6

HCM 2010 LOS B

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers Page 1



HCM 2010 Signalized Intersection Summary

2030 PM W-O PROJ

3: Bowdish Rd & 32nd Ave 9/12/2016
e T A N SR 2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % P b P 1N &
Traffic Volume (veh/h) 18 510 67 103 328 57 25 101 91 45 161 24
Future Volume (veh/h) 18 510 67 103 328 57 25 101 91 45 161 24
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1884 1900 1900 1891 1900 1900 1887 1900
Adj Flow Rate, veh/h 19 548 72 111 353 61 27 109 98 48 173 26
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 0 1 1 0 1 1 1 1 1 1 1 1
Cap, veh/h 489 698 92 369 743 128 106 202 163 138 308 42
Arrive On Green 001 043 043 006 047 047 023 023 023 023 023 023
Sat Flow, veh/h 1810 1631 214 1810 1566 271 107 893 720 221 1358 186
Grp Volume(v), veh/h 19 0 620 111 0 414 234 0 0 247 0 0
Grp Sat Flow(s),veh/h/In 1810 0 1846 1810 0 1836 1720 0 0 1765 0 0
Q Serve(g_s), s 0.3 00 142 1.6 0.0 75 0.0 0.0 0.0 0.1 0.0 0.0
Cycle Q Clear(g_c), s 0.3 00 142 1.6 0.0 75 5.8 0.0 0.0 5.8 0.0 0.0
Prop In Lane 1.00 012  1.00 015 012 042 0.19 0.11
Lane Grp Cap(c), veh/h 489 0 789 369 0 871 472 0 0 487 0 0
VIC Ratio(X) 004 000 079 030 000 048 050 000 000 051 0.00 0.0
Avail Cap(c_a), veh/h 1145 0 901 940 0 897 905 0 0 923 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 100 100 000 000 1.00 0.00 0.0
Uniform Delay (d), s/veh 8.0 00 121 9.2 0.0 88 169 0.0 00 170 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 4.5 0.5 0.0 0.6 1.2 0.0 0.0 1.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 8.1 0.8 0.0 3.9 29 0.0 0.0 3.1 0.0 0.0
LnGrp Delay(d),s/veh 8.1 00 167 9.6 0.0 93 1841 0.0 00 181 0.0 0.0
LnGrp LOS A B A A B B
Approach Vol, veh/h 639 525 234 247
Approach Delay, s/veh 16.4 94 18.1 18.1
Approach LOS B A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 70 260 16.1 47 283 16.1
Change Period (Y+Rc), s 4.0 5.0 5.0 4.0 5.0 5.0
Max Green Setting (Gmax),s 185  24.0 240 185 240 24.0
Max Q Clear Time (g_c+l1),s 3.6  16.2 7.8 2.3 95 7.8
Green Ext Time (p_c), s 0.2 4.8 3.7 0.0 7.6 3.7
Intersection Summary
HCM 2010 Ctrl Delay 14.7
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2030 PM W-O PROJ

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
R R S N B O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b S b S & %) if
Traffic Volume (veh/h) 12 270 132 28 189 29 57 97 16 14 139 6
Future Volume (veh/h) 12 270 132 28 189 29 57 97 16 14 139 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1900 1900 1827 1884 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 13 284 139 29 199 31 60 102 17 15 146 6
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 095 095 09 095 095 095 095 09 095 095 095 0095
Percent Heavy Veh, % 0 0 0 4 1 1 0 0 0 0 0 0
Cap, veh/h 25 455 223 49 624 97 196 186 26 126 343 310
Arrive On Green 001 038 038 003 039 039 019 019 019 019 019 0.19
Sat Flow, veh/h 1810 1206 590 1740 1592 248 327 972 136 84 1786 1615
Grp Volume(v), veh/h 13 0 423 29 0 230 179 0 0 161 0 6
Grp Sat Flow(s),veh/h/In 1810 0 1796 1740 0 1840 1434 0 0 187 0 1615
Q Serve(g_s), s 0.3 0.0 6.9 0.6 0.0 3.1 1.8 0.0 0.0 0.0 0.0 0.1
Cycle Q Clear(g_c), s 0.3 0.0 6.9 0.6 0.0 3.1 4.5 0.0 0.0 2.7 0.0 0.1
Prop In Lane 1.00 033  1.00 013 034 0.09 0.09 1.00
Lane Grp Cap(c), veh/h 25 0 678 49 0 721 409 0 0 468 0 310
VIC Ratio(X) 053 000 062 060 000 032 044 000 000 034 000 002
Avail Cap(c_a), veh/h 754 0 1247 1208 0 1227 812 0 0 928 0 718
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 000 100 000 1.00
Uniform Delay (d), s/veh 17.6 0.0 91 173 0.0 76 135 0.0 00 128 00 118
Incr Delay (d2), s/veh 23.0 0.0 1.3 155 0.0 0.4 1.1 0.0 0.0 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.3 0.0 3.7 0.5 0.0 1.6 1.8 0.0 0.0 1.5 0.0 0.1
LnGrp Delay(d),s/veh 40.7 00 105 328 0.0 80 145 0.0 00 135 00 118
LnGrp LOS D B C A B B B
Approach Vol, veh/h 436 259 179 167
Approach Delay, s/veh 11.4 10.7 14.5 134
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 5.0 191 11.9 45 196 11.9
Change Period (Y+Rc), s 4.0 5.5 5.0 4.0 5.5 5.0
Max Green Setting (Gmax), s 25.0  25.0 16.0 156.0 240 16.0
Max Q Clear Time (g_ct11),s 2.6 8.9 4.7 2.3 5.1 6.5
Green Ext Time (p_c), s 0.1 4.7 2.0 0.0 5.0 1.8
Intersection Summary
HCM 2010 Ctrl Delay 12.1
HCM 2010 LOS B
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 TWSC

2030 PM W-O PROJ

9: Dishman-Mica Rd & Thorpe Rd 91122016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L S )

Traffic Vol, veh/h 22 74 160 12 97 210

Future Vol, veh/h 22 74 160 12 97 210

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 91 91 91 91 91 91

Heavy Vehicles, % 0 2 1 0 1 1

Mvmt Flow 24 81 176 13 107 231

Major/Minor Minor1 Maijor1 Maijor2

Conflicting Flow All 626 182 0 0 189 0
Stage 1 182 - - - - -
Stage 2 444 - - - -

Critical Hdwy 6.4 6.22 - - 411 -

Critical Hdwy Stg 1 54 - - - -

Critical Hdwy Stg 2 54 - - - - -

Follow-up Hdwy 35 3.318 - - 2.209 -

Pot Cap-1 Maneuver 451 861 - - 1391 -
Stage 1 854 - - - - -
Stage 2 651 - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 411 861 - - 1391 -

Mov Cap-2 Maneuver 411 - - - - -
Stage 1 854 - - - - -
Stage 2 594 - - - -

Approach WB NB SB

HCM Control Delay, s 11.2 0 25

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - 688 1391 -

HCM Lane V/C Ratio - 0.153 0.077 -

HCM Control Delay (s) - 112 78 0

HCM Lane LOS - B A A

HCM 95th %tile Q(veh) - - 05 02 -

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 TWSC 2030 PM W-O PROJ

11: Pines Rd & 16th Ave 911212016

Intersection

Int Delay, s/veh 49.8

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

Lane Configurations S g & &

Traffic Vol, veh/h 0 369 58 80 172 0 25 0 197 0 244 121

Future Vol, veh/h 0 369 58 80 172 0 25 0 197 0 244 121

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93

Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 0 0 3

Mvmt Flow 0 397 62 86 185 0 27 0 212 0 262 130

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All - 0 0 459 0 0 981 785 428 891 816 185
Stage 1 - - - - - - 428 428 - 357 357 -
Stage 2 - - - - - - 553 357 - 534 459 -

Critical Hdwy - - - 41 - - 71 65 6.2 71 65 623

Critical Hdwy Stg 1 - - - - - - 6.1 55 - 61 55 -

Critical Hdwy Stg 2 - - - - - - 6.1 55 - 61 55 -

Follow-up Hdwy - - - 2.2 - - 35 4 33 3.5 4 3.327

Pot Cap-1 Maneuver 0 - - 1113 - 0 231 327 631 265 314 855
Stage 1 0 - - - - 0 609 588 - 665 632 -
Stage 2 0 - - - - 0 521 632 - 534 570 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1113 - - 38 299 631 164 287 855

Mov Cap-2 Maneuver - - - - - - 38 299 - 164 287 -
Stage 1 - - - - - - 609 588 - 665 578 -
Stage 2 - - - - - - 220 578 - 355 570 -

Approach EB WB NB SB

HCM Control Delay, s 0 2.7 116.7 99.9

HCM LOS F F

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn1

Capacity (veh/h) 229 - - 1113 - 368

HCM Lane V/C Ratio 1.042 - - 0.077 - 1.067

HCM Control Delay (s) 116.7 - - 85 0 999

HCM Lane LOS F - - A A F

HCM 95th %tile Q(veh) 10.1 - - 03 - 138

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers Page 11



HCM Signalized Intersection Capacity Analysis

2030 PM W-0 PROJ IMP

11: Pines Rd & 16th Ave 9/13/2016
ey v AN 2N S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B 4 % if $ if
Traffic Volume (vph) 0 369 58 80 172 0 25 0 197 0 244 121
Future Volume (vph) 0 369 58 80 172 0 25 0 197 0 244 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.5 4.5 4.5 45
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Frt 0.98 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.98 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3507 1870 1805 1615 1900 1568
FIt Permitted 1.00 0.47 0.95 1.00 1.00  1.00
Satd. Flow (perm) 3507 900 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 397 62 86 185 0 27 0 212 0 262 130
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 194 0 0 90
Lane Group Flow (vph) 0 449 0 0 271 0 27 0 18 0 262 40
Confl. Bikes (#hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 4 15 15 6!
Permitted Phases 14 4] 6
Actuated Green, G (s) 35.0 48.3 10.5 10.5 375 375
Effective Green, g (s) 35.0 48.3 10.5 10.5 375 375
Actuated g/C Ratio 0.29 0.40 0.09 0.09 0.31 031
Clearance Time (s) 4.5 45 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1006 356 155 138 584 481
v/s Ratio Prot 0.13 0.01 0.01 c0.14
v/s Ratio Perm c0.30 0.03
v/c Ratio 0.45 0.76 0.17 0.13 045 0.8
Uniform Delay, d1 35.6 31.9 51.7 51.5 339 300
Progression Factor 1.00 0.41 1.00 1.00 1.00  1.00
Incremental Delay, d2 0.1 7.5 0.5 0.4 2.5 0.3
Delay (s) 35.7 20.5 52.3 52.0 364 304
Level of Service D C D D D C
Approach Delay (s) 35.7 20.5 52.0 34.4
Approach LOS D C D C
Intersection Summary
HCM 2000 Control Delay 35.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
! Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2030 PM W-O PROJ

12: Hwy 27 & 16th Ave 9/12/2016
o N TN AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations g if ) i L 5 % 4b
Traffic Volume (veh/h) 197 301 67 15 224 7 28 316 11 97 391 0
Future Volume (veh/h) 197 301 67 15 224 7 28 316 11 97 391 0
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 100 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1870 1900 1900 1882 1900 1900 1862 1900 1900 1900 1900
Adj Flow Rate, veh/h 219 334 74 17 249 0 31 351 12 108 434 0
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 090 09 09 09 09 09 09 09 090 090 0.90 090
Percent Heavy Veh, % 2 2 0 1 1 0 0 1 1 0 0 0
Cap, veh/h 255 389 567 21 307 282 55 553 19 142 745 0
Arrive On Green 03% 03 03 017 017 000 003 016 016 008 021 0.00
Sat Flow, veh/h 726 1108 1615 120 1756 1615 1810 3490 119 1810 3705 0
Grp Volume(v), veh/h 553 0 74 266 0 0 31 177 186 108 434 0
Grp Sat Flow(s),veh/h/In 1834 0 1615 1876 0 1615 1810 1769 1841 1810 1805 0
Q Serve(g_s), s 23.6 0.0 26 115 0.0 0.0 1.4 79 7.9 49 9.1 0.0
Cycle Q Clear(g_c), s 23.6 0.0 26 115 0.0 0.0 1.4 7.9 79 4.9 9.1 0.0
Prop In Lane 0.40 1.00  0.06 1.00  1.00 006 1.00 0.00
Lane Grp Cap(c), veh/h 643 0 567 328 0 282 55 280 292 142 745 0
VIC Ratio(X) 086 000 013 081 000 000 056 063 064 076 0.58 0.00
Avail Cap(c_a), veh/h 1088 0 958 668 0 575 644 630 655 644 1285 0
HCM Platoon Ratio 100 100 100 100 1.00 100 1.00 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 000 100 100 100 1.00 1.00 0.0
Uniform Delay (d), s/veh 254 00 186 334 0.0 00 403 332 332 380 302 0.0
Incr Delay (d2), s/veh 37 0.0 0.1 4.8 0.0 0.0 8.5 1.8 1.7 8.1 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 12.5 0.0 1.2 6.3 0.0 0.0 0.8 4.0 4.2 2.8 4.5 0.0
LnGrp Delay(d),s/veh 29.1 00 187 382 0.0 00 488 349 349 462 304 0.0
LnGrp LOS C B D D C C D C
Approach Vol, veh/h 627 266 394 542
Approach Delay, s/veh 27.9 38.2 36.0 33.6
Approach LOS C D D C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 76 224 197 116 184 34.6
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_ct+l1),s 34  11.1 13.5 6.9 9.9 25.6
Green Ext Time (p_c), s 0.0 34 1.3 0.2 34 3.9
Intersection Summary
HCM 2010 Ctrl Delay 32.8
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM Signalized Intersection Capacity Analysis

2030 PM W-0O PROJ IMP

12: Hwy 27 & 16th Ave 9/13/2016
N R Y

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

Lane Configurations % ) if %) it L i LI oS

Traffic Volume (vph) 197 301 67 15 224 7 28 316 1 97 391 0

Future Volume (vph) 197 301 67 15 224 7 28 316 11 97 391 0

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 5.0 5.0 5.0 4.5 4.5 45 45

Lane Util. Factor 095 09  1.00 1.00 100 100 095 100 100 0.95

Frpb, ped/bikes 1.00 100 0.99 1.00 100 100 1.00 100 100 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 100 100 1.00 100 1.00

Frt 1.00 1.00 0.85 100 08 100 100 085 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 1.00 09 100 1.00 095 1.00

Satd. Flow (prot) 1698 1765 1593 1876 1615 1805 3574 1214 1805 3610

Flt Permitted 095 000 1.00 096 100 095 100 100 095 1.00

Satd. Flow (perm) 1698 0 1593 1813 1615 1805 3574 1214 1805 3610

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

Adj. Flow (vph) 219 334 74 17 249 8 31 351 12 108 434 0

RTOR Reduction (vph) 0 0 43 0 0 6 0 0 10 0 0 0

Lane Group Flow (vph) 197 356 31 0 266 2 31 351 2 108 434 0

Confl. Bikes (#/hr) 3

Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1%  33% 0% 0% 0%

Turn Type Prot NA custom  Perm NA  Prot  Prot NA  Perm Prot NA

Protected Phases 316 15! 81715 4 4l 51 2! 1! 6!

Permitted Phases 817 4 2

Actuated Green, G (s) 505 505 505 350 350 47 205 205 395 375

Effective Green, g (s) 505 505 505 350 350 47 205 205 395 375

Actuated g/C Ratio 041 041 041 029 029 004 017 017 032 0.31

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

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

Lane Grp Cap (vph) 702 730 659 520 463 69 600 203 584 1109

v/s Ratio Prot 012  ¢0.20 0.00 0.02 c0.10 0.06 ¢0.12

v/s Ratio Perm 0.02 0.15 0.00

v/c Ratio 028 049 005 051 000 045 058 0.01 0.18 0.39

Uniform Delay, d1 237 263 214 364 311 574 468 423 297 333

Progression Factor 032 037 0.00 1.00 1.00 100 1.00 100 100 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.4 0.0 4.6 1.5 0.0 0.7 1.0

Delay (s) 78 100 0.0 36.7 311 620 483 423 304 343

Level of Service A B A D C E D D o] C

Approach Delay (s) 8.1 36.5 49.2 33.5

Approach LOS A D D C

Intersection Summary

HCM 2000 Control Delay 28.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

I Phase conflict between lane groups.

¢ Critical Lane Group

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary

2030 PM W-O PROJ

13: Pines Rd & 32nd Ave 9/12/2016
ey v ANt AN 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L1 B b B b S % P
Traffic Volume (veh/h) 39 541 51 88 408 46 54 60 57 64 99 34
Future Volume (veh/h) 39 541 51 88 408 46 54 60 57 64 99 34
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 50 694 65 113 523 59 69 77 73 82 127 44
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 078 078 078 078 078 078 078 078 078 078 078 078
Percent Heavy Veh, % 0 1 1 0 0 0 0 0 0 0 0 0
Cap, veh/h 388 772 72 285 814 92 261 121 115 217 194 67
Arrive On Green 004 046 046 007 049 049 005 014 014 006 014 0.14
Sat Flow, veh/h 1810 1696 159 1810 1677 189 1810 898 852 1810 1350 468
Grp Volume(v), veh/h 50 0 759 113 0 582 69 0 150 82 0 171
Grp Sat Flow(s),veh/h/In 1810 0 1855 1810 0 1867 1810 0 1750 1810 0 1817
Q Serve(g_s), s 1.0 00 249 2.1 00 154 2.1 0.0 5.3 2.5 0.0 5.9
Cycle Q Clear(g_c), s 1.0 00 249 2.1 00 154 2.1 0.0 53 2.5 0.0 59
Prop In Lane 1.00 009 1.00 0.10  1.00 049 1.00 0.26
Lane Grp Cap(c), veh/h 388 0 844 285 0 905 261 0 237 277 0 262
VIC Ratio(X) 013 000 095 040 000 064 026 000 063 030 000 065
Avail Cap(c_a), veh/h 871 0 844 714 0 905 726 0 584 726 0 607
HCM Platoon Ratio 1.00 1.00 1.00 1.00 100 1.00 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 100 1.00 000 100 100 000 1.00 100 000 1.00
Uniform Delay (d), s/veh 10.2 00 166 136 00 127 232 00 270 229 00 267
Incr Delay (d2), s/veh 0.1 00 144 0.9 0.0 3.5 0.5 0.0 4.0 0.6 0.0 39
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.5 00 16.0 1.1 0.0 8.6 141 0.0 28 1.3 0.0 3.2
LnGrp Delay(d),s/veh 10.4 00 310 145 00 162 237 00 309 235 0.0 305
LnGrp LOS B C B B C C C C
Approach Vol, veh/h 809 695 219 253
Approach Delay, s/veh 29.7 15.9 28.6 28.2
Approach LOS C B C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.9 370 81 139 89 350 75 145
Change Period (Y+Rc), s 4.5 5.0 45 5.0 4.5 5.0 4.5 5.0
Max Green Setting (Gmax), s 20.0 300 200 220 200 300 200 220
Max Q Clear Time (g_ct+l1),s 3.0 174 4.5 7.3 41 269 41 7.9
Green Ext Time (p_c), s 0.1 10.0 0.1 2.1 0.2 2.7 0.1 2.1
Intersection Summary
HCM 2010 Ctrl Delay 24.6
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers
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HCM 2010 TWSC 2030 PM W-O PROJ

18: Madison Rd & Thorpe Rd 9/12/2016

Intersection

Int Delay, s/veh 3.8

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

Lane Configurations &> & & &

Traffic Vol, veh/h 28 0 63 0 0 0 34 48 0 0 103 31

Future Vol, veh/h 28 0 63 0 0 0 34 48 0 0 103 31

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 86 8 86 86 8 86 86 86 86 86 86 86

Heavy Vehicles, % 5 0 0 0 0 0 0 0 0 0 0 0

Mvmt Flow 33 0 73 0 0 0 40 56 0 0 120 36

Major/Minor Minor2 Minor1 Maijor1 Major2

Conflicting Flow All 273 273 138 309 291 56 156 0 0 56 0 0
Stage 1 138 138 - 135 135 - - - - - - -
Stage 2 135 135 - 174 156 - - - - - - -

Critical Hdwy 715 65 6.2 71 65 6.2 41 - - 4.1 - -

Critical Hdwy Stg 1 6.15 55 - 6.1 55 - - - - - - -

Critical Hdwy Stg 2 6.15 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.545 4 33 3.5 4 33 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 673 637 916 647 623 1016 1436 - - 1562 - -
Stage 1 858 786 - 873 789 - - - - - - -
Stage 2 861 789 - 833 772 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 658 619 916 582 605 1016 1436 - - 1562 - -

Mov Cap-2 Maneuver 658 619 - 582 605 - - - - - - -
Stage 1 833 786 - 848 766 - - - - - - -
Stage 2 836 766 - 766 772 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 10.1 0 3.1 0

HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1436 - - 817 - 1562 - -

HCM Lane V/C Ratio 0.028 - 0.13 - - - -

HCM Control Delay (s) 7.6 0 10.1 0 0 -

HCM Lane LOS A A - B A A - -

HCM 95th %tile Q(veh) 0.1 - 0.4 - 0 -

Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

2030 PM W-O PROJ

19: Hwy 27 & 32nd Ave 9/12/2016
e R S N S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L b S L S LI &S
Traffic Volume (veh/h) 93 358 216 191 371 53 143 203 126 58 272 74
Future Volume (veh/h) 93 358 216 191 371 53 143 203 126 58 272 74
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1877 1900 1881 1884 1900 1900 1824 1900 1900 1885 1900
Adj Flow Rate, veh/h 109 421 254 225 436 62 168 239 148 68 320 87
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 085 08 08 08 08 08 08 08 08 085 085 085
Percent Heavy Veh, % 0 2 2 1 1 1 0 3 3 0 1 1
Cap, veh/h 143 643 384 272 600 85 213 520 310 9 506 136
Arrive On Green 008 030 030 015 037 037 012 025 025 005 018 0.18
Sat Flow, veh/h 1810 2149 1284 1792 1614 229 1810 2090 1247 1810 2796 748
Grp Volume(v), veh/h 109 349 326 225 0 498 168 197 190 68 203 204
Grp Sat Flow(s),veh/h/In 1810 1783 1650 1792 0 1843 1810 1733 1604 1810 1791 1753
Q Serve(g_s), s 47 136 138 9.7 00 186 7.2 7.7 8.1 3.0 8.4 8.6
Cycle Q Clear(g_c), s 47 136 138 9.7 00 186 72 7.7 8.1 3.0 84 8.6
Prop In Lane 1.00 0.78  1.00 012  1.00 0.78  1.00 0.43
Lane Grp Cap(c), veh/h 143 533 494 272 0 686 213 431 399 90 34 317
VIC Ratio(X) 076 065 066 083 000 073 079 046 048 076 063 064
Avail Cap(c_a), veh/h 566 892 826 560 0 922 679 867 803 679 896 877
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 100 100 1.00 000 100 1.00 1.00 1.00 100 1.00 1.00
Uniform Delay (d), s/veh 361 244 245 329 00 216 343 254 256 375 302 303
Incr Delay (d2), s/veh 8.0 14 1.5 6.3 0.0 1.9 6.5 0.6 07 120 1.7 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.7 6.9 6.5 5.3 0.0 9.8 4.0 3.7 3.7 1.8 4.3 4.3
LnGrp Delay(d),s/veh 41 268 260 391 00 235 408 260 262 495 319 322
LnGrp LOS D C C D C D C C D C C
Approach Vol, veh/h 784 723 555 475
Approach Delay, s/veh 284 28.4 30.6 34.6
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 95 264 167 284 149 200 108 342
Change Period (Y+Rc), s 5.5 5.5 4.5 45 5.5 5.5 45 4.5
Max Green Setting (Gmax),s 30.0 40.0 250 400 300 400 250 400
Max Q Clear Time (g_c+/1),s 5.0 101 117 158 92 106 6.7 206
Green Ext Time (p_c), s 0.1 3.9 0.5 8.1 0.4 3.9 0.2 74
Intersection Summary
HCM 2010 Ctrl Delay 30.0
HCM 2010 LOS C
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC 2030 PM W-O PROJ

20: 32nd Ave & Evergreen Rd 912/2016
Intersection
Int Delay, s/veh 6.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Y b & & ¥ B
Traffic Vol, veh/h 218 420 0 0 416 12 0 0 0 18 0 220
Future Vol, veh/h 218 420 0 0 416 12 0 0 0 18 0 220
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 1 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - - - - 0 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 9 79 79 9 79 79
Heavy Vehicles, % 1 1 0 0 0 0 0 0 0 33 0 22
Mvmt Flow 276 532 0 0 527 15 0 0 0 23 0 278
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow Al 542 0 0 532 0 0 1757 1626 533 1619 1618 534
Stage 1 - - - - - - 1084 1084 - 534 534 -
Stage 2 - - - - - - 673 542 - 1085 1084 -
Critical Hdwy 4.1 - - 4.1 - - 71 65 62 743 65 642
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 643 55 -
Critical Hdwy Stg 2 - - - - - - 6.1 55 - 643 55 -
Follow-up Hdwy 2.209 - - 2.2 - - 3.5 4 33 3.797 4 3.498
Pot Cap-1 Maneuver 1032 - - 1046 - - 67 103 551 70 104 509
Stage 1 - - - - - - 265 296 - 478 528 -
Stage 2 - - - - - - 448 523 - 229 296 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1032 - - 1045 - - 24 75 550 55 76 509
Mov Cap-2 Maneuver - - - - - - 24 75 - 55 76 -
Stage 1 - - - - - - 194 217 - 350 528 -
Stage 2 - - - - - - 203 523 - 168 217 -
Approach EB WB NB SB
HCM Control Delay, s 3.3 0 0 271
HCM LOS A D

Minor Lane/Major Mymt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1032 - - 1045 - - 55 509
HCM Lane V/C Ratio - 0.267 - - - - - 0414 0.547
HCM Control Delay (s) 0 98 - - 0 - - 1106 20.3
HCM Lane LOS A A - - A - - F C
HCM 95th %tile Q(veh) - 11 - - 0 - - 15 33
Painted Hills PRD Synchro 9 Report
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HCM 2010 TWSC

2030 PM W-O PROJ

21: Sullivan Rd & 32nd Ave 9/12/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L g +

Traffic Vol, veh/h 297 18 25 57 104 369

Future Vol, veh/h 297 18 25 57 104 369

Conflicting Peds, #/hr 0 0 1 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - 175

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 91 91 91 91 91 9N

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 326 20 27 63 114 405

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 233 115 115 0 - 0
Stage 1 115 - - - - -
Stage 2 118 - - - - -

Critical Hdwy 6.42 6.2 4.1 - - -

Critical Hdwy Stg 1 542 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.3 22 - - -

Pot Cap-1 Maneuver 755 943 1487 - - -
Stage 1 910 - - - - -
Stage 2 907 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 739 942 1487 - - -

Mov Cap-2 Maneuver 739 - - - - -
Stage 1 909 - - - -
Stage 2 889 - - - -

Approach EB NB SB

HCM Control Delay, s 13.9 2.3 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1487 - 748 -

HCM Lane V/C Ratio 0.018 - 0.463 - -

HCM Control Delay (s) 7.5 0 139 -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0.1 - 25 - -

Painted Hills PRD Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

2030 AM W- PROJ

1: University Rd & 32nd Ave 9122016
2 aN r T NNt AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4% 4p Y b ¥ b
Traffic Volume (veh/h) 5 155 7 38 545 139 22 100 71 73 63 5
Future Volume (veh/h) 5 155 7 38 545 139 22 100 71 73 63 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 099 1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1869 1900 1900 1883 1900 1900 1877 1900 1759 1834 1900
Adj Flow Rate, veh/h 5 168 8 41 592 151 24 109 77 79 68 5
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 092 092 09 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 1 1 1 0 0 0 0 0 0 8 2 2
Cap, veh/h 97 1500 70 131 1206 299 42 347 226 101 677 49
Arrive On Green 045 045 045 045 045 045 002 017 017 006 021 021
Sat Flow, veh/h 22 3328 156 90 2676 664 1810 2061 1344 1675 3295 240
Grp Volume(v), veh/h 95 0 86 421 0 363 24 93 93 79 36 37
Grp Sat Flow(s),veh/h/In 1833 0 1673 1833 0 1596 1810 1783 1622 1675 1743 1792
Q Serve(g_s), s 0.0 0.0 1.3 0.0 0.0 7.1 0.6 20 22 2.0 0.7 0.7
Cycle Q Clear(g_c), s 1.3 0.0 1.3 6.9 0.0 7.1 0.6 2.0 2.2 2.0 0.7 0.7
Prop In Lane 0.05 009 0.10 042  1.00 083  1.00 0.13
Lane Grp Cap(c), veh/h 913 0 754 917 0 719 42 300 273 101 358 368
VIC Ratio(X) 010 000 011 046 000 050 057 031 034 078 010 0.10
Avail Cap(c_a), veh/h 1321 0 1150 1340 0 1097 830 1226 1116 768 1198 1232
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 1.00 100 000 100 100 100 1.00 100 100 1.00
Uniform Delay (d), s/veh 6.9 0.0 6.9 8.5 0.0 85 211 159 160 202 141 1441
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.8 0.0 12 164 1.2 16 171 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.7 0.0 0.6 3.7 0.0 3.3 0.5 1.1 1.1 14 0.4 0.4
LnGrp Delay(d),s/veh 7.0 0.0 1 9.2 0.0 97 35 172 176 373 143 143
LnGrp LOS A A A A D B B D B B
Approach Vol, veh/h 181 784 210 1562
Approach Delay, s/veh 7.1 9.5 19.7 26.3
Approach LOS A A B c
Timer 1 2 3 4 9, 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 24.7 50 140 24.7 6.6 123
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 200 300 300 200 300
Max Q Clear Time (g_c+I1), s 3.3 2.6 2.7 9.1 4.0 4.2
Green Ext Time (p_c), s 12.2 0.0 2.8 10.6 0.2 27
Intersection Summary.
HCM 2010 Ctrl Delay 12.7
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary 2030 AM W- PROJ
2: Schafer Rd/University Rd & Dishman-Mica Rd 9/12/2016

A ey v AN AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ ¢ F %N 4 L T S LI
Traffic Volume (veh/h) 1 185 41 12 566 35 251 112 26 25 44 13
Future Volume (veh/h) 1 185 41 12 566 3% 251 112 26 25 44 13
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/in 1900 1776 1900 1900 1859 1900 1900 1885 1900 1900 1810 1900
Adj Flow Rate, veh/h 1 203 45 13 622 38 276 123 29 27 48 14
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 7 0 0 2 2 0 1 1 0 5 0

Cap, veh/h 4 552 502 24 1092 67 363 342 81 46 102 91
Arrive On Green 000 031 031 001 032 032 020 023 023 0.03 0.06 0.06
Sat Flow, veh/h 1810 1776 1615 1810 3381 206 1810 1475 348 1810 1810 1615

Grp Volume(v), veh/h 1 203 45 13 324 336 276 0 152 27 48 14
Grp Sat Flow(s),veh/h/in1810 1776 1615 1810 1766 1822 1810 0 1823 1810 1810 1615

Q Serve(g_s), s 00 42 09 03 73 73 69 00 33 07 12 04
CycleQClear(g_c),s 00 42 09 03 73 73 69 00 33 07 12 04
Prop In Lane 1.00 1.00 1.00 0.11 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/h 4 552 502 24 570 588 363 0 423 46 102 91
VIC Ratio(X) 026 037 009 054 057 057 076 000 036 059 047 0.15

Avail Cap(c_a), ven/n 948 930 846 758 925 954 758 0 1069 758 1061 947
HCM Platoon Ratio 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 100 1.00 100 1.00 1.00 1.00 1.00 000 1.00 1.00 1.00 1.00
Uniform Delay (d), siven23.8 128 11.7 234 134 134 180 00 154 230 218 214
Incr Delay (d2), s/veh 460 06 01 244 13 12 46 00 07 162 47 141
Initial Q Delay(d3),s/iveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i.1 22 04 03 37 38 38 00 17 06 07 02
LnGrp Delay(d),s/ven 698 134 11.8 478 147 147 226 00 161 392 265 225
E

LnGrp LOS B B D B B C B D C C
Approach Vol, veh/h 249 673 428 89
Approach Delay, s/veh 13.3 156.3 20.3 29.8
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s4.6 208 136 87 41 214 52 171
Change Period (Y+Rc),s 40 6.0 40 60 40 60 40 6.0
Max Green Setting (Gmaz).8 25.0 20.0 28.0 250 250 20.0 28.0
Max Q Clear Time (g_ctI13,3 62 89 32 20 93 27 53
Green Ext Time (p_c),s 00 67 10 16 00 61 00 15

Intersection Summary

HCM 2010 Ctrl Delay 17.3
HCM 2010 LOS B
Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 2



HCM 2010 Signalized Intersection Summary
3: Bowdish Rd & 32nd Ave

2030 AM W- PROJ
9/12/2016

Ay v A

R VL S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T S ¥ B &> N

Traffic Volume (veh/h) 60 493 41 30 326 14 66 65 39 88 134 108
Future Volume (veh/h) 60 493 41 30 326 14 66 65 39 88 134 108
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1863 1849 1900 1900 1820 1900 1900 1857 1900 1900 1886 1900
Adj Flow Rate, veh/h 68 560 47 34 370 16 75 74 44 100 152 123
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 083 088 088 0.83 0.88 0.88 088 088 088 0.88 0.88 0.88
Percent Heavy Veh, % 2 3 3 0 4 4 2 2 2 1 1 1
Cap, veh/h 429 686 58 269 676 29 232 216 104 191 236 166
Arrive On Green 0.04 041 041 002 039 039 031 031 031 031 031 0.31
Sat Flow, veh/h 1774 1683 141 1810 1732 75 448 705 341 342 772 544
Grp Volume(v), veh/h 68 0 607 34 0 386 193 0 0 375 0 0
Grp Sat Flow(s),veh/h/In1774 0 1824 1810 0 1807 1495 0 0 1658 0 0
Q Serve(g_s), s 12 00 156 06 00 88 00 00 00 56 00 00
CycleQClear(g_c),s 12 00 156 06 00 88 48 00 00 105 00 00
Prop In Lane 1.00 0.08 1.00 0.04 0.39 023 0.27 0.33
Lane Grp Cap(c), veh/h 429 0 743 269 0 705 551 0 0 593 0 0
VIC Ratio(X) 0.16 0.00 082 0.13 0.00 0.55 035 0.00 000 063 0.00 0.00
Avail Cap(c_a), veh/h 979 0 827 861 0 820 761 0 0 829 0 0
HCM Platoon Ratio 1.00 1.00 1.00 100 1.00 100 1.00 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 1.00 1.00 0.00 100 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), siveh 9.7 00 139 114 00 125 143 00 00 163 0.0 00
Incr Delay (d2),s/veh 02 00 63 02 00 09 05 00 00 16 00 00
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/iM.6 00 91 03 00 45 23 00 00 51 00 00
LnGrp Delay(d),siveh 99 00 203 117 00 135 149 00 00 178 00 00
LnGrp LOS A C B B B B

Approach Vol, veh/h 675 420 193 375
Approach Delay, s/veh 19.2 13.3 14.9 17.8
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s5.2 26.6 212 61 257 21.2

Change Period (Y+Rc), s 40 5.0 50 40 50 5.0

Max Green Setting (Gmat$.8 24.0 240 185 24.0 24.0

Max Q Clear Time (g_c+I13,6 17.6 125 32 108 6.8

Green Ext Time (p_c),s 0.0 3.9 38 01 638 4.7

Intersection Summary

HCM 2010 Ctrl Delay 16.9

HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 3



HCM 2010 Signalized Intersection Summary
4: Bowdish Rd & Dishman-Mica Rd

2030 AM W- PROJ
912/2016

A N ¢ A

~ tA2AMI1 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ b ¥ B & g
Traffic Volume (veh/h) 7 179 37 43 451 48 132 169 31 34 70 8
Future Volume (veh/h) 7 179 37 43 451 48 132 169 31 34 70 8
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/n/iIn 1900 1860 1900 1900 1883 1900 1900 1880 1900 1900 1900 1900
Adj Flow Rate, veh/h 8 203 42 49 512 55 150 192 35 39 80 9
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 088 0838 088 088 088 088 088 088 088 0.88 0.88 0.88
Percent Heavy Veh, % 0 2 2 0 1 1 1 1 1 0 0 0
Cap, veh/h 15 546 113 72 663 71 259 258 42 210 379 472
Arrive On Green 001 036 036 0.04 040 040 029 029 029 029 029 0.29
Sat Flow, veh/h 1810 1496 309 1810 1672 180 528 881 144 378 1296 1615
Grp Volume(v), veh/h 8 0 245 49 0 567 377 0 0 119 0 9
Grp Sat Flow(s),veh/h/in1810 0 1805 1810 0 1851 1553 0 0 1674 0 1615
Q Serve(g_s), s 02 00 48 13 00 128 87 00 00 00 00 02
Cycle QClear(g_c),s 02 00 48 13 00 128 109 00 00 23 00 02
Prop In Lane 1.00 0.17 1.00 0.10 0.40 0.09 0.33 1.00
Lane Grp Cap(c), veh/h 15 0 659 72 0 734 559 0 0 589 0 472
VIC Ratio(X) 052 000 037 068 000 077 067 0.00 000 020 0.00 0.02
Avail Cap(c_a), veh/h 567 0 942 944 0 927 625 0 0 655 0 539
HCM Platoon Ratio 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 1.00 1.00 0.00 1.00 1.00 0.00 0.0 1.00 0.00 1.00
Uniform Delay (d), siveh23.7 0.0 112 227 00 126 159 00 00 128 00 121
Incr Delay (d2), siveh 345 00 05 146 00 37 29 00 00 02 00 00
Initial Q Delay(d3),silven 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehi0.3 00 25 09 00 72 51 00 00 12 00 0.1
LnGrp Delay(d),s/lven 581 0.0 117 373 00 163 189 00 00 130 00 121
LnGrp LOS E B D B B B B
Approach Vol, veh/h 253 616 377 128
Approach Delay, s/veh 13.1 18.0 18.9 13.0
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 5.9 23.0 190 44 245 19.0

Change Period (Y+Rc), s 40 5.5 50 40 55 5.0

Max Green Setting (Gma2p.8 25.0 16.0 15.0 24.0 16.0

Max Q Clear Time (g_c+/13,3 6.8 43 22 148 12.9

Green Ext Time (p_c),s 0.1 6.4 33 00 42 1.2

Intersection Summary.

HCM 2010 Ctrl Delay 16.9

HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 4



HCM 2010 TWSC

5: Dishman-Mica Rd & Apt Access

2030 AM W- PROJ
911212016

Intersection

Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations it S 4

Traffic Vol, veh/h 0 66 467 1 0 238

Future Vol, veh/h 0 66 467 1 0 238

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None None

Storage Length - 0 - - - -

Veh in Median Storage, # 0 - 0 - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 79 79 79 79 7979

Heavy Vehicles, % 0 0 3 0 0 8

Mvmt Flow 0 84 591 1 0 301

Major/Minor Minor1 Major1 Major2

Conflicting Flow All - 592 0 0 - -
Stage 1 - - - - -
Stage 2 - - - - - -

Critical Hdwy 6.2 - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - 3.3 - - - -

Pot Cap-1 Maneuver 0 510 - - 0 -
Stage 1 0 - - - 0 -
Stage 2 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 510 - -

Mov Cap-2 Maneuver - - - - -
Stage 1 - - - - -
Stage 2 - - - - - -

Approach WB NB SB

HCM Control Delay, s 13.4 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT

Capacity (veh/h) - 510

HCM Lane V/C Ratio - - 0.164 -

HCM Control Delay (s) - 13.4

HCM Lane LOS - - B -

HCM 95th %tile Q(veh) - 0.6 -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 1



HCM 2010 TWSC

6: Dishman-Mica Rd & Sundown Drive

2030 AM W- PROJ
9/112/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations * S L
Traffic Vol, veh/h 8 67 401 1 38 200
Future Vol, veh/h 8 67 401 1 38 200
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None None - None
Storage Length 0 - - - 175 -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79179
Heavy Vehicles, % 0 0 3 0 0 8
Mvmt Flow 10 85 508 1 48 253
Major/Minor Minor1 Major1 Major2
Conflicting Flow Al 857 508 0 0 509 0
Stage 1 508 - - - - -
Stage 2 349 - - - - -
Critical Hdwy 6.4 6.2 - 4.1 -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 330 569 - - 1066 -
Stage 1 608 - - - - -
Stage 2 719 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 315 569 - 1066 -
Mov Cap-2 Maneuver 437 - - - - -
Stage 1 608 - - - -
Stage 2 687 - - - -
Approach WB NB SB
HCM Control Delay, s 12.9 0 1.4
HCM LOS B
Minor Lane/Major Mymt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 551 1066
HCM Lane V/C Ratio - - 0.172 0.045 -
HCM Control Delay (s) - 129 85 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - 06 01 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 2



HCM 2010 TWSC

8: Dishman-Mica Rd & Comm Access

2030 AMW- PROJ
9/112/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations ¥ B Y %
Traffic Vol, veh/h 1 25 377 1 12 196
Future Vol, veh/h 1 25 377 1 12 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 719
Heavy Vehicles, % 0 0 3 0 0 8
Mvmt Flow 1 32 477 1 15 248
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 756 478 0 0 478 0
Stage 1 478 - - - - -
Stage 2 278 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 379 591 - - 1095
Stage 1 628 - - - - -
Stage 2 774 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 374 591 - - 1095 -
Mov Cap-2 Maneuver 374 - - - - -
Stage 1 628 - - - -
Stage 2 763 - - - - -
Approach WB NB SB
HCM Control Delay, s 11.6 0 0.5
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 578 1095
HCM Lane V/C Ratio - 0.057 0.014 -
HCM Control Delay (s) 116 83 -
HCM Lane LOS - B A -
HCM 95th %tile Q(veh) 0.2 0 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 4



HCM 2010 TWSC

9: Dishman-Mica Rd & Thorpe Rd

2030 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations w S g
Traffic Vol, veh/h 1 118 260 15 57 140
Future Vol, veh/h 11 118 260 15 57 140
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 7% 719
Heavy Vehicles, % 0 0 3 0 3 5
Mvmt Flow 14 149 329 19 72 177
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow Al 661 339 0 0 348 0
Stage 1 339 - - - - -
Stage 2 322 - - - - -
Critical Hdwy 6.4 6.2 - - 413
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 3.5 33 - - 2.227 -
Pot Cap-1 Maneuver 431 708 - - 1205 -
Stage 1 726 - - - - -
Stage 2 739 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 403 708 - 1205 -
Mov Cap-2 Maneuver 403 - - - - -
Stage 1 726 - - - - -
Stage 2 690 - - - - -
Approach WB NB SB
HCM Control Delay, s 12.2 0 24
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) 665 1205 -
HCM Lane V/C Ratio - - 0.246 0.06 -
HCM Control Delay (s) - 122 82 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - 1 02 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page 5



HCM 2010 TWSC

10: Thorpe Rd & Comm Access

2030 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations ) P W

Traffic Vol, veh/h 7 65 124 1 0 5

Future Vol, veh/h 7 65 124 1 0 5

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 0 3 0 0 0 0

Mvmt Flow 9.7 82 157 1 0 6

Major/Minor Maijor1 Major2 Minor2

Conflicting Flow All 158 0 - 0 258 158
Stage 1 - - - - 158 -
Stage 2 - - - - 100 -

Critical Hdwy 4.1 - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 54 -

Critical Hdwy Stg 2 - - - 54 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1434 - - - 735 893
Stage 1 - - - - 875 -
Stage 2 - - - - 929 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1434 - - - 730 893

Mov Cap-2 Maneuver - - - - 730 -
Stage 1 - - - 875 -
Stage 2 - - - - 922 -

Approach EB WB SB

HCM Control Delay, s 0.7 0 9.1

HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1434 - - - 893

HCM Lane V/C Ratio 0.006 - - - 0.007

HCM Control Delay (s) 7.5 0 - - 91

HCM Lane LOS A A - - A

HCM 95th %tile Q(veh) 0 - - - 0

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9 - Report
Page §



HCM 2010 TWSC

2030 AM W- PROJ

11: Pines Rd & 16th Ave 9/12/2016

Intersection

Int Delay, s/veh 13.9

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

Lane Configurations B ) $ &

Traffic Vol, veh/h 0 265 49 57 230 0 33 0 268 0 166 37

Future Vol, veh/h 0 265 49 57 230 0 33 0 268 0 166 37

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 8 88 88 88 88 88 88 88 88

Heavy Vehicles, % 0 4 0 0 5 0 0 0 2 2 6 0

Mvmt Flow 0 301 56 65 261 0 38 0 305 0 189 42

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All - 0 0 357 0 0 835 720 329 872 748 261
Stage 1 - - - - - - 329 329 - 391 391 -
Stage 2 - - - - - 506 391 - 481 357 -

Critical Hdwy - - 4.1 - 71 65 622 712 656 6.2

Critical Hdwy Stg 1 - - - - - 6.1 565 - 612 5.56 -

Critical Hdwy Stg 2 - - - 6.1 55 - 6.12 5.56 -

Follow-up Hdwy - - - 2.2 - - 35 4 3.318 3518 4.054 33

Pot Cap-1 Maneuver 0 - 1213 - 0 289 356 712 2711 336 783
Stage 1 0 - - - - 0 688 650 - 633 600 -
Stage 2 0 - - 0 552 611 - 566 621

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1213 - 137 334 712 148 315 783

Mov Cap-2 Maneuver - - - - - - 137 334 - 148 315 -
Stage 1 - - - - 688 650 - 633 562 -
Stage 2 - - - - - - 325 573 - 324 621 -

Approach EB WB NB SB

HCM Control Delay, s 0 1.6 27.9 323

HCMLOS D D

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLn1

Capacity (veh/h) 488 - - 1213 - 354

HCM Lane V/C Ratio 0.701 - - 0.053 - 0.652

HCM Control Delay (s) 27.9 - 8.1 0 323

HCM Lane LOS D - - A A D

HCM 95th %tile Q(veh) 5.4 - 0.2 - 44

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2030 AM W- PROJ IMP

11: Pines Rd & 16th Ave 9/13/2016
O T 2 N N S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b $ % if 4 if
Traffic Volume (vph) 0 265 49 57 230 0 33 0 268 0 166 37
Future Volume (vph) 0 265 49 57 230 0 33 0 268 0 166 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.5 45 45 45
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.99 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3496 1881 1805 1615 1900 1568
Flit Permitted 1.00 0.70 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3496 1323 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 285 53 61 247 0 35 0 288 0 178 40
RTOR Reduction (vph) 0 13 0 0 0 0 0 0 259 0 0 28
Lane Group Flow (vph) 0 325 0 0 308 0 35 0 29 0 178 12
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 4] 15 15 6!
Permitted Phases 14 4] 6
Actuated Green, G (s) 35.0 46.6 12.2 12.2 36.8 368
Effective Green, g (s) 35.0 46.6 12.2 12.2 368 368
Actuated g/C Ratio 0.29 0.38 0.10 0.10 0.30 0.30
Clearance Time (s) 4.5 4.5 45 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1002 505 180 161 573 472
v/s Ratio Prot 0.09 c0.02 0.02 c0.09
v/s Ratio Perm c0.23 0.01
v/c Ratio 0.32 0.61 0.19 0.18 0.31  0.03
Uniform Delay, d1 34.2 30.4 50.4 50.3 328 300
Progression Factor 1.00 0.17 1.00 1.00 1.00  1.00
Incremental Delay, d2 0.1 1.3 0.5 0.5 1.4 0.1
Delay (s) 34.3 6.3 50.9 50.8 342 301
Level of Service C A D D C C
Approach Delay (s) 34.3 6.3 50.9 33.5
Approach LOS C A D C
Intersection Summary
HCM 2000 Control Delay 31.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 043
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
I Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 1



HCM 2010 Signalized Intersection Summary

2030 AM W- PROJ

12: Hwy 27 & 16th Ave 911212016
O T 2 N B S A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) if ) if L I 8 Y b
Traffic Volume (veh/h) 249 256 28 6 224 80 63 529 21 46 131 1
Future Volume (veh/h) 249 256 28 6 224 80 63 529 21 46 131 1
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1881 1900 1900 1864 1900 1900 1882 1900 1900 1827 1900
Adj Flow Rate, veh/h 293 301 33 7 264 0 74 622 25 54 154 1
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 085 08 08 08 08 08 08 08 08 08 085 085
Percent Heavy Veh, % 1 1 0 2 2 0 0 1 1 0 4 4
Cap, veh/h 329 338 579 8 315 280 98 767 31 71 722 5
Arrive On Green 036 036 036 017 017 000 005 022 022 004 020 020
Sat Flow, veh/h 906 930 1593 48 1813 1615 1810 3504 141 1810 3536 23
Grp Volume(v), veh/h 594 0 33 271 0 0 74 317 330 54 76 79
Grp Sat Flow(s),veh/h/In 1836 0 1593 1861 0 1615 1810 1788 1857 1810 1736 1823
Q Serve(g_s), s 29.8 0.0 1.3 138 0.0 0.0 39 165 165 2.9 3.5 35
Cycle Q Clear(g_c), s 29.8 0.0 1.3 138 0.0 0.0 39 165 165 2.9 3.5 35
Prop In Lane 0.49 1.00  0.03 1.00  1.00 0.08 1.00 0.01
Lane Grp Cap(c), veh/h 668 0 579 323 0 280 98 3N 407 71 355 372
VIC Ratio(X) 089 000 006 084 000 000 076 081 081 076 021 021
Avail Cap(c_a), veh/h 938 0 814 571 0 495 555 548 569 555 532 559
HCM Platoon Ratio 1.00 100 100 100 100 1.00 1.00 100 100 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 000 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 29.3 00 202 391 0.0 00 457 363 363 466 324 324
Incr Delay (d2), s/veh 8.0 0.0 0.0 5.8 0.0 00 112 5.4 53 151 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 16.5 0.0 0.6 7.6 0.0 0.0 2.3 8.7 9.0 1.7 1.7 1.8
LnGrp Delay(d),s/veh 37.2 00 203 449 0.0 00 5.9 4.7 416 617 325 325
LnGrp LOS D C D E D D E C C
Approach Vol, veh/h 627 271 721 209
Approach Delay, s/veh 36.3 449 43.2 40.0
Approach LOS D D D D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 103  25.0 22.0 88 264 40.6
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_c*l1),s 5.9 55 15.8 49 185 31.8
Green Ext Time (p_c), s 0.2 3.7 1.2 0.1 29 3.8
Intersection Summary
HCM 2010 Ctrl Delay 40.7
HCM 2010 LOS D

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9- Report
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HCM Signalized Intersection Capacity Analysis

2030 AM W-PROJ IMP

12: Hwy 27 & 16th Ave 9/13/2016
Ay rm N Y

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

Lane Configurations % %) if ) if L i % 4

Traffic Volume (vph) 249 256 28 6 224 80 63 529 21 46 131 1

Future Volume (vph) 249 256 28 6 224 80 63 529 21 46 131 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 5.0 5.0 5.0 45 45 45 4.5

Lane Util. Factor 095 09  1.00 100 1.00 1.00 095 1.00 1.00 0.95

Frpb, ped/bikes 1.00 100 099 1.00 1.00 100 100 1.00 100 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00 100 100 100 1.00 100 1.00

Frt 1.00 1.00 0.85 100 08 100 100 08 100 1.00

Flt Protected 095 1.00 1.00 100 1.00 095 1.00 1.00 095 1.00

Satd. Flow (prot) 1698 1763 1593 1879 1615 1805 3574 1214 1805 3606

Flt Permitted 095 0.00 1.00 099 100 095 100 100 095 1.00

Satd. Flow (perm) 1698 0 1593 1861 1615 1805 3574 1214 1805 3606

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

Adj. Flow (vph) 277 284 31 7 249 89 70 588 23 51 146 1

RTOR Reduction (vph) 0 0 18 0 0 63 0 0 19 0 0 0

Lane Group Flow (vph) 249 312 13 0 256 26 70 588 4 51 147 0

Confl. Bikes (#/hr) 3

Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1%  33% 0% 0% 0%

Turn Type Prot NA custom  Perm NA  Prot  Prot NA  Perm Prot NA

Protected Phases 31615! 81715 4 4l 5! 2! 1! 6!

Permitted Phases 817 4 2

Actuated Green, G (s) 522 522 522 350 350 64 195 195 378 36.8

Effective Green, g (s) 522 522 522 350 350 64 195 195 378 36.8

Actuated g/C Ratio 043 043 043 029 029 005 016 016 031 0.30

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

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

Lane Grp Cap (vph) 726 754 681 533 463 94 571 194 559 1087

v/s Ratio Prot 0.15 ¢0.18 002 0.04 c0.16 0.03 c0.04

v/s Ratio Perm 0.01 c0.14 0.00

v/c Ratio 034 041 002 048 006 074 103 002 009 014

Uniform Delay, d1 234 243 201 36.0 315 570 512 432 299 310

Progression Factor 049 051 1.00 1.00 1.00 100 100 1.00 100 1.00

Incremental Delay, d2 0.3 0.3 0.0 0.2 00 270 455 0.0 0.3 0.3

Delay (s) 1.8 127 201 362 315 840 9.8 432 302 313

Level of Service B B C D C F F D C C

Approach Delay (s) 12.7 35.0 93.6 31.0

Approach LOS B D F C

Intersection Summary

HCM 2000 Control Delay 49.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

! Phase conflict between lane groups.

¢ Critical Lane Group

Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 2



HCM 2010 Signalized Intersection Summary 2030 AMW- PROJ
13: Pines Rd & 32nd Ave 911212016

T T 2 N N B i

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ b ¥ b ¥ 44 Ff % b

Traffic Volume (veh/h) 18 416 9 66 481 62 66 9 175 213 50 37
Future Volume (veh/h) 18 416 9 66 481 62 66 99 175 213 50 37

Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 0.96 1.00 0.99 0.93 0.97 0.99 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/in 1900 1846 1900 1845 1839 1900 1900 1900 1845 1863 1900 1900
Adj Flow Rate, veh/h 22 501 11 80 50 75 80 119 211 257 60 45
Adj No. of Lanes 1 1 0 1 1 0 1 1 1 1 1 0
Peak Hour Factor 083 083 083 083 083 083 083 083 083 0.83 0.83 0.83
Percent Heavy Veh, % 0 3 3 3 3 3 0 0 3 2 0 0

Cap, veh/h 237 808 18 351 760 98 385 347 278 448 264 198
Arrive On Green 0.01 045 045 004 048 048 0.05 018 018 0.14 027 0.27
Sat Flow, veh/h 1810 1797 39 1757 1594 206 1810 1900 1521 1774 981 736

Grp Volume(v), veh/h 22 0 512 80 0 655 80 119 211 257 0 105
Grp Sat Flow(s),veh/h/in1810 0 1837 1757 0 1800 1810 1900 1521 1774 0 1717

Q Serve(g_s), s 07 00 213 24 00 300 36 55 132 112 00 48
Cycle QClear(g_c)s 07 00 213 24 00 300 36 55 132 112 00 48
Prop In Lane 1.00 0.02 1.00 011 1.00 1.00 1.00 0.43
Lane Grp Cap(c), vehh 237 0 825 351 O 858 385 347 278 448 0 463
VIC Ratio(X) 009 000 062 023 000 076 021 034 076 057 000 023

Avail Cap(c_a), veh/h 573 0 825 805 0 858 655 607 486 647 0 463
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 1.00 1.00 000 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 184 0.0 211 161 00 216 308 357 388 259 00 285
Incr Delay (d2),s/iveh 02 00 35 03 00 64 03 12 88 12 00 05
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i0.3 0.0 116 12 00 163 18 30 62 56 00 23
LnGrp Delay(d),s/veh 186 0.0 245 164 00 280 311 369 476 270 00 290

LnGrp LOS B C B C C D D C C
Approach Vol, veh/h 534 735 410 362
Approach Delay, s/veh 24.3 26.7 41.3 27.6
Approach LOS C C D C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), 5.9 527 183 233 86 500 96 320
Change Period (Y+Rc),s 45 50 45 50 45 50 45 50
Max Green Setting (Gma2.8 300 250 320 300 450 200 25.0
Max Q Clear Time (g_c+l3,5 320 132 152 44 233 56 6.8
Green Ext Time (p_c),s 00 00 06 29 02 136 01 37

Intersection Summary

HCM 2010 Ctrl Delay 29.2
HCM 2010 LOS C
Painted Hills PRD Synchro 9 - Report

Whipple Consulting Engineers Page 8



HCM 2010 TWSC
14: Madison Rd & Painted Hills Ave

2030 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh 05

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W ) N

Traffic Vol, veh/h 19 0 0 254 120 4

Future Vol, veh/h 19 0 0 254 120 4

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None None None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 21 0 0 276 130 4

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 409 133 135 0 - 0
Stage 1 133 - - - - -
Stage 2 276 - - - - -

Critical Hdwy 6.4 6.2 4.1 - -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 602 922 1462 - -
Stage 1 898 - - - - -
Stage 2 775 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 602 922 1462 - -

Mov Cap-2 Maneuver 602 - - - - -
Stage 1 898 - - - -
Stage 2 775 - - - - -

Approach EB NB SB

HCM Control Delay, s 11.2 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1462 - 602 - -

HCM Lane V/C Ratio - - 0.034 - -

HCM Control Delay (s) 0 - 12 - -

HCM Lane LOS A - B - -

HCM 95th %tile Q(veh) 0 - 01 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 6



HCM 2010 TWSC
15: Madison Rd & 41st Ave

2030 AMW-PROJ
9/12/2016

Intersection

Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W g P

Traffic Vol, veh/h 29 3 1225 110 10

Future Vol, veh/h 29 3 1 225 110 10

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 32 3 1 245 1206 14

Major/Minor Minor2 Major1 Maijor2

Conflicting Flow All 372 125 130 0 - 0
Stage 1 125 - - - - -
Stage 2 247 - - - - -

Critical Hdwy 6.4 6.2 4.1 - -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 5.4 - - - -

Follow-up Hdwy 3.5 3.3 22 - - -

Pot Cap-1 Maneuver 633 931 1468 - - -
Stage 1 906 - - - - -
Stage 2 799 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 632 931 1468 - - -

Mov Cap-2 Maneuver 632 - - - - -
Stage 1 906 - - - - -
Stage 2 798 - - - - -

Approach EB NB SB

HCM Control Delay, s 10.8 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1468 - 652 - -

HCM Lane V/C Ratio 0.001 - 0.053 - -

HCM Control Delay (s) 7.5 0 108 - -

HCM Lane LOS A A B -

HCM 95th %tile Q(veh) 0 - 02 -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 7



HCM 2010 TWSC
16: Madison Rd & 43rd Ave

2030 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh 1.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W ) B

Traffic Vol, veh/h 35 3 1 191 103 10

Future Vol, veh/h 35 3 1 191 103 10

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 38 3 1 208 12 1

Major/Minor Minor2 Major1 Maijor2

Conflicting Flow All 327 117 123 0 0
Stage 1 117 - - - -
Stage 2 210 - - - - -

Critical Hdwy 6.4 6.2 4.1 - - -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 671 94 1477 - - -
Stage 1 913 - - - - -
Stage 2 830 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 670 941 1477 - - -

Mov Cap-2 Maneuver 670 - - - - -
Stage 1 913 - - - - -
Stage 2 829 - - - - -

Approach EB NB SB

HCM Control Delay, s 10.6 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1477 - 686 -

HCM Lane V/C Ratio 0.001 - 0.06 - -

HCM Control Delay (s) 74 0 106 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 02 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 8



HCM 2010 TWSC
17: Madison Rd & 44th Ave

2030 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations w ) S

Traffic Vol, veh/h 12 12 4 180 102 4

Future Vol, veh/h 12 12 4 180 102 4

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 4 0 0

Mvmt Flow 13 13 4 19 1M 4

Major/Minor Minor2 Major1 Maijor2

Conflicting Flow All 317 113 115 0 - 0
Stage 1 113 - - - - -
Stage 2 204 - - - -

Critical Hdwy 6.4 6.2 4.1 - -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 54 - - - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 680 945 1487 - - -
Stage 1 917 - - - - -
Stage 2 835 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 678 945 1487 - - -

Mov Cap-2 Maneuver 678 - - - - -
Stage 1 917 - - - - -
Stage 2 832 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.7 0.2 0

HCM LOS A

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1487 - 790 - -

HCM Lane V/C Ratio 0.003 - 0.033 -

HCM Control Delay (s) 7.4 0 97 - -

HCM Lane LOS A A A - -

HCM 95th %tile Q(veh) 0 - 01 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9- Report
Page 9



HCM 2010 TWSC

2030 AM W- PROJ

18: Madison Rd & Thorpe Rd 9/12/2016

Intersection

Int Delay, s/veh 5.1

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

Lane Configurations & &$ & &

Traffic Vol, veh/h 95 0 16 0 0 0 68 86 0 0 33 82

Future Vol, veh/h 95 0 16 0 0 0 68 86 0 0 33 82

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - 0 -

Peak Hour Factor 82 82 82 82 82 82 82 82 82 82 82 82

Heavy Vehicles, % 4 0 0 0 0 0 2 0 0 0 0 0

Mvmt Flow 116 0 20 0 0 0 83 105 0 0 40 100

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 361 361 90 371 411 105 140 0 0 105 0 0
Stage 1 90 90 - 211 271 - - - - - -
Stage 2 2711 211 - 100 140 - - - - - - -

Critical Hdwy 714 65 6.2 71 65 6.2 412 - - 4.1 -

Critical Hdwy Stg 1 6.14 55 - 6.1 55 - - - - - -

Critical Hdwy Stg 2 6.14 55 - 61 55 - - - - - -

Follow-up Hdwy 3.536 4 33 35 4 33 2.218 - - 2.2 -

Pot Cap-1 Maneuver 591 569 973 589 534 955 1443 - 1499 - -
Stage 1 912 824 - 739 689 - - - - - -
Stage 2 730 689 - 911 785 - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 563 534 973 550 501 955 1443 - 1499 -

Mov Cap-2 Maneuver 563 534 - 550 501 - - - - - - -
Stage 1 856 824 - 694 647 - - - - -
Stage 2 685 647 - 893 785 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 12.8 0 34 0

HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1443 - - 599 - 1499 - -

HCM Lane V/C Ratio 0.057 - - 0.226 - - - -

HCM Control Delay (s) 7.6 0 - 128 0 0 -

HCM Lane LOS A A - B A A - -

HCM 95th %tile Q(veh) 0.2 - - 09 - 0 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
Page 9



HCM 2010 Signalized Intersection Summary

2030 AM W- PROJ

19: Hwy 27 & 32nd Ave 9112/2016
A TR N R T A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L oS % S LI & LT S
Traffic Volume (veh/h) 162 302 75 76 246 89 152 339 165 29 103 87
Future Volume (veh/h) 162 302 75 76 246 89 152 339 165 29 103 87
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1838 1900 1810 1849 1900 1845 1856 1900 1900 1794 1900
Adj Flow Rate, veh/h 174 325 81 82 265 96 163 365 177 31 11 94
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0093
Percent Heavy Veh, % 2 3 3 5 3 3 3 3 3 0 9 5
Cap, veh/h 225 987 242 107 376 136 212 548 262 60 272 212
Arrive On Green 013 035 035 006 029 029 012 024 024 003 015 0.5
Sat Flow, veh/h 1774 2780 683 1723 1297 470 1757 2318 1107 1810 1826 1421
Grp Volume(v), veh/h 174 202 204 82 0 361 163 276 266 31 103 102
Grp Sat Flow(s),veh/h/In 1774 1746 1717 1723 0 1767 1757 1764 1661 1810 1704 1543
Q Serve(g_s), s 6.1 5.4 5.5 3.0 00 116 57 9.0 9.3 14 3.5 3.8
Cycle Q Clear(g_c), s 6.1 5.4 5.5 3.0 0.0 116 5.7 9.0 9.3 1.1 3.5 3.8
Prop In Lane 1.00 040  1.00 027  1.00 0.67  1.00 0.92
Lane Grp Cap(c), veh/h 225 620 610 107 0 513 212 417 393 60 254 230
VIC Ratio(X) 077 033 033 077 000 070 077 066 068 052 041 044
Avail Cap(c_a), veh/h 695 1095 1077 676 0 1108 826 1106 1042 851 1069 968
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 100 100 100 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 270 150 151 295 00 202 272 220 221 303 246 247
Incr Delay (d2), s/veh 5.6 0.3 03 110 0.0 1.8 5.8 1.3 15 6.7 0.9 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 3.3 2.6 2.7 1.7 0.0 5.9 3.1 4.5 44 0.6 1.7 1.7
LnGrp Delay(d),s/veh 326 153 154 404 00 220 330 234 237 371 255 259
LnGrp LOS C B B D C C C C D C C
Approach Vol, veh/h 580 443 705 236
Approach Delay, s/veh 20.5 25.4 25.7 27.2
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 76 206 84 271 132 1560 126 230
Change Period (Y+Rc), s 5.5 5.5 45 4.5 5.5 5.5 4.5 4.5
Max Green Setting (Gmax),s 30.0 400 250 40.0 300 400 250 400
Max Q Clear Time (g_c*l1),s 3.1 11.3 5.0 7.5 7.7 5.8 8.1 13.6
Green Ext Time (p_c), s 0.0 3.6 0.2 5.1 0.4 3.7 0.4 49
Intersection Summary
HCM 2010 Ctrl Delay 24.3
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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HCM 2010 TWSC

2030 AM W- PROJ

20: 32nd Ave & Evergreen Rd 9/12/2016

Intersection

Int Delay, s/veh 41

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

Lane Configurations Y B & S ¥ B

Traffic Vol, veh/h 256 257 2 0 245 25 0 0 0 6 0 121

Future Vol, veh/h 256 257 2 0 245 25 0 0 0 6 0 121

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 100 - - - - - - - - 50 - -

Veh in Median Storage, # - 0 - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 90 90 90 9 9 90 9 9 9 @ 90 90

Heavy Vehicles, % 2 2 0 0 5 0 0 0 0 0 0 4

Mvmt Flow 284 286 2 0 272 28 0 0 0 7 0 134

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 300 0 0 288 0 0 1209 1156 287 1142 1143 286
Stage 1 - - - - - 856 856 - 286 286 -
Stage 2 - - - - - - 353 300 - 856 857 -

Critical Hdwy 412 - - 4.1 - - 71 65 6.2 71 65 624

Critical Hdwy Stg 1 - - - - - - 6.1 55 - 61 55 -

Critical Hdwy Stg 2 - - - - - 6.1 55 - 61 55 -

Follow-up Hdwy 2.218 - - 2.2 - - 3.5 4 33 3.5 4 3.336

Pot Cap-1 Maneuver 1261 - - 1286 161 198 757 179 202 748
Stage 1 - - - - - - 355 377 - 726 679 -
Stage 2 - - - - - 668 669 - 365 377 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1261 - - 1286 - 109 153 757 148 157 748

Mov Cap-2 Maneuver - - - - - - 109 153 - 148 157 -
Stage 1 - - - - - 275 292 - 562 679
Stage 2 - - - - - - 548 669 - 215 292

Approach EB WB NB SB

HCM Control Delay, s 4.3 0 0 11.8

HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1261 - 1286 - - 148 748

HCM Lane V/C Ratio - 0.226 - - - - - 0.045 0.18

HCM Control Delay (s) 0 87 - 0 - 30.5 109

HCM Lane LOS A A - - A - - D B

HCM 95th %tile Q(veh) - 09 - 0 - 01 07

Painted Hills PRD
Whipple Consulting Engineers

Synchro 9 - Report
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HCM 2010 TWSC

21: Sullivan Rd & 32nd Ave

2030 AM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b ) +

Traffic Vol, veh/h 252 11 16 87 26 186

Future Vol, veh/h 252 1 16 87 26 186

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - 175

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 79 79 79 79 79 79

Heavy Vehicles, % 2 0 0 0 0 8

Mvmt Flow 319 14 20 110 33 235

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 184 33 33 0 - 0
Stage 1 33 - - - -
Stage 2 151 - - - -

Critical Hdwy 6.42 6.2 4.1 - - -

Critical Hdwy Stg 1 542 - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.3 22 -

Pot Cap-1 Maneuver 805 1046 1592 - - -
Stage 1 989 - - - - -
Stage 2 877 - - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 795 1046 1692 - -

Mov Cap-2 Maneuver 795 - - - - -
Stage 1 989 - - - -
Stage 2 866 - - -

Approach EB NB SB

HCM Control Delay, s 12.6 1.1 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1692 - 803 -

HCM Lane V/C Ratio 0.013 - 0415 - -

HCM Control Delay (s) 7.3 0 126 -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 21 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 9- Report
Page 12



HCM 2010 Signalized Intersection Summary

2030 PM W- PROJ

1: University Rd & 32nd Ave 9/12/2016
ey v At N4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 4 LI &S LI S
Traffic Volume (veh/h) 2 469 19 85 225 74 22 88 44 120 151 6
Future Volume (veh/h) 2 469 19 85 225 74 22 88 44 120 151 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 1.00 100 1.00 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1878 1900 1900 1889 1900 1900 1875 1900 1863 1900 1900
Adj Flow Rate, veh/h 2 515 21 93 247 81 24 97 48 132 166 7
Adj No. of Lanes 0 2 0 0 2 0 1 2 0 1 2 0
Peak Hour Factor 091 091 09 09 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 1 1 1 0 0 0 0 2 2 2 0 0
Cap, veh/h 82 1447 59 299 743 253 42 380 177 181 847 36
Arrive On Green 042 042 042 042 042 042 002 016 016 040 024 =024
Sat Flow, veh/h 2 3419 139 429 1756 598 1810 2359 1100 1774 3530 148
Grp Volume(v), veh/h 283 0 255 203 0 218 24 72 73 132 84 89
Grp Sat Flow(s),veh/h/In 1876 0 1684 1170 0 1613 1810 1781 1678 1774 1805 1874
Q Serve(g_s), s 0.0 0.0 4.6 1.7 0.0 4.0 0.6 1.6 1.7 3.2 1.7 1.7
Cycle Q Clear(g_c), s 4.6 0.0 4.6 6.2 0.0 4.0 0.6 1.6 1.7 3.2 1.7 1.7
Prop In Lane 0.01 008 046 0.37  1.00 066  1.00 0.08
Lane Grp Cap(c), veh/h 875 0 713 613 0 683 42 287 270 181 433 450
VIC Ratio(X) 032 000 036 033 000 032 058 025 027 073 020 020
Avail Cap(c_a), veh/h 1340 0 1132 921 0 1084 811 1197 1128 795 1213 1259
HCM Platoon Ratio 1.00 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 100 100 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.7 0.0 8.7 8.8 0.0 86 216 164 164 194 135 135
Incr Delay (d2), s/veh 0.5 0.0 0.6 0.7 0.0 06 165 1.0 1.1 7.8 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 25 0.0 23 1.9 0.0 1.9 0.5 0.9 0.9 20 0.9 0.9
LnGrp Delay(d),s/veh 9.2 0.0 9.4 9.5 0.0 920 3B T3 L 1T6 - 2720 140 0 140
LnGrp LOS A A A A D B B C B B
Approach Vol, veh/h 538 421 169 305
Approach Delay, s/veh 9.3 9.3 204 19.7
Approach LOS A A C B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.9 50 157 23.9 86 122
Change Period (Y+Rc), s 5.0 4.0 5.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 300 200 300 300 200 300
Max Q Clear Time (g_ctI1), s 6.6 26 3.7 8.2 5.2 3.7
Green Ext Time (p_c), s 11.2 0.0 34 10.7 0.4 34
Intersection Summary.
HCM 2010 Ctrl Delay 12.8
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
Page 2



HCM 2010 Signalized Intersection Summary 2030 PM W- PROJ
2: Schafer Rd/University Rd & Dishman-Mica Rd 9/13/2016

Ay v ANt AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 if Y b b B % 4 i
Traffic Volume (veh/h) 19 509 184 45 296 35 82 60 12 65 121 6
Future Volume (veh/h) 19 509 184 45 296 35 82 60 12 65 121 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 21 559 202 49 325 38 90 66 13 71 133 7
Adj No. of Lanes 1 1 1 1 2 0 1 1 0 1 1 1
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 36 748 636 70 1345 156 122 208 41 94 228 193
Arrive On Green 002 039 039 004 041 041 007 014 014 005 012 012
Sat Flow, veh/h 1810 1900 1615 1810 3260 378 1810 1543 304 1810 1900 1611
Grp Volume(v), veh/h 21 559 202 49 179 184 90 0 79 7 133 7
Grp Sat Flow(s),veh/h/In 1810 1900 1615 1810 1805 1833 1810 0 1846 1810 1900 1611
Q Serve(g_s), s 06 133 4.6 1.4 3.4 34 26 0.0 2.0 2.0 35 0.2
Cycle Q Clear(g_c), s 06 133 4.6 14 34 34 26 0.0 2.0 20 3.5 0.2
Prop In Lane 1.00 1.00  1.00 021 1.00 0.16  1.00 1.00
Lane Grp Cap(c), veh/h 36 748 636 70 745 756 122 0 249 94 228 193
VIC Ratio(X) 058 075 032 070 024 024 074 000 032 076 058 0.04
Avail Cap(c_a), veh/h 860 903 768 688 858 872 688 0 983 688 1012 858
HCM Platoon Ratio 1.00 100 100 100 100 100 1.00 100 1.00 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 1.00 000 1.00 100 100 1.00
Uniform Delay (d), s/veh 2556 137 10 250 101 101 241 00 205 246 219 205
Incr Delay (d2), sfveh 18.9 3.3 04 162 0.2 02 118 0.0 1.0 160 34 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.5 75 2.1 1.0 1.7 1.8 1.7 0.0 1.1 1.4 2.0 0.1
LnGrp Delay(d),s/veh 45 170 14 411 103 103 359 00 216 406 253 206
LnGrp LOS D B B D B B D C D C C
Approach Vol, veh/h 782 412 169 21
Approach Delay, s/veh 16.3 14.0 29.2 30.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 6.0 267 75 123 514 217 6.7 131

Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0

Max Green Setting (Gmax),s 20.0 250 200 280 250 250 200 280

Max Q Clear Time (g_ct+l1),s 34 153 4.6 5.5 26 54 4.0 4.0

Green Ext Time (p_c), s 0.1 5.4 0.3 1.6 0.0 8.4 0.2 1.6

Intersection Summary

HCM 2010 Ctrl Delay 18.9

HCM 2010 LOS B

Painted Hills PRD Synchro 7 - Report

Whipple Consulting Engineers Page 1



HCM 2010 Signalized Intersection Summary

2030 PM W- PROJ

3: Bowdish Rd & 32nd Ave 9/12/2016
O T e N N B R Y A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B % S & N
Traffic Volume (veh/h) 18 527 67 109 337 61 27 111 94 51 177 24
Future Volume (veh/h) 18 527 67 109 337 61 27 111 94 51 177 24
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1883 1900 1900 1884 1900 1900 1891 1900 1900 1887 1900
Adj Flow Rate, veh/h 19 567 72 17 362 66 29 119 101 55 190 26
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 0 1 1 0 1 1 1 1 1 1 1 1
Cap, veh/h 469 693 88 349 733 134 105 221 169 142 326 41
Arrive On Green 001 042 042 006 047 047 024 024 024 024 024 024
Sat Flow, veh/h 1810 1639 208 1810 1551 283 109 917 700 238 1353 169
Grp Volume(v), veh/h 19 0 639 17 0 428 249 0 0 271 0 0
Grp Sat Flow(s),veh/h/In 1810 0 1847 1810 0 1834 1725 0 0 1760 0 0
Q Serve(g_s), s 0.3 0.0 157 1.8 0.0 8.2 0.0 0.0 0.0 0.3 0.0 0.0
Cycle Q Clear(g_c), s 0.3 00 157 1.8 0.0 8.2 6.3 0.0 0.0 6.7 0.0 0.0
Prop In Lane 1.00 0.11  1.00 015 0.2 041 020 0.10
Lane Grp Cap(c), veh/h 469 0 781 349 0 866 494 0 0 508 0 0
VIC Ratio(X) 004 000 082 034 000 049 050 000 000 053 000 0.00
Avail Cap(c_a), veh/h 1097 0 864 887 0 866 870 0 0 884 0 0
HCM Platoon Ratio 1.00 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 1.00 1.00 000 000 100 0.00 0.0
Uniform Delay (d), s/veh 8.5 00 131 9.9 0.0 93 172 0.0 00 173 0.0 0.0
Incr Delay (d2), siveh 0.0 0.0 6.2 0.6 0.0 0.6 1.1 0.0 0.0 1.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.2 0.0 9.2 0.9 0.0 4.3 3.3 0.0 0.0 3.6 0.0 0.0
LnGrp Delay(d),s/veh 8.6 00 193 105 0.0 99 183 0.0 00 185 0.0 0.0
LnGrp LOS A B B A B B
Approach Vol, veh/h 658 545 249 271
Approach Delay, s/veh 18.9 10.1 18.3 18.5
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 73 267 17.4 47 292 174
Change Period (Y+Rc), s 4.0 5.0 5.0 4.0 5.0 5.0
Max Green Setting (Gmax), s 185  24.0 240 185 24.0 24.0
Max Q Clear Time (g_ct+l1),s 3.8 17.7 8.7 23 102 8.3
Green Ext Time (p_c), s 0.2 4.0 3.9 0.0 76 . 4.0
Intersection Summary.
HCM 2010 Ctrl Delay 16.0
HCM 2010 LOS B

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
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HCM 2010 Signalized Intersection Summary

2030 PM W- PROJ

4: Bowdish Rd & Dishman-Mica Rd 9/12/2016
A A Y S T
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % S b S & ) it
Traffic Volume (veh/h) 12 448 132 32 299 44 57 97 27 36 139 6
Future Volume (veh/h) 12 448 132 32 299 44 57 97 27 36 139 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1827 1884 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 13 472 139 34 315 46 60 102 28 38 146 6
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 1
Peak Hour Factor 095 09 095 09 09 09 09 095 09 095 095 095
Percent Heavy Veh, % 0 0 0 4 1 1 0 0 0 0 0 0
Cap, veh/h 24 629 185 54 745 109 163 181 41 143 321 323
Arrive On Green 001 045 045 003 046 046 020 020 020 020 020 0.20
Sat Flow, veh/h 1810 1411 416 1740 1607 235 288 908 207 233 1606 1615
Grp Volume(v), veh/h 13 0 611 34 0 361 190 0 0 184 0 6
Grp Sat Flow(s),veh/h/In 1810 0 1827 1740 0 1842 1402 0 0 1839 0 1615
Q Serve(g_s), s 0.3 00 125 0.9 0.0 5.9 22 0.0 0.0 0.0 0.0 0.1
Cycle Q Clear(g_c), s 0.3 00 125 0.9 0.0 5.9 6.1 0.0 0.0 39 0.0 0.1
Prop In Lane 1.00 023 1.00 013 032 015 021 1.00
Lane Grp Cap(c), veh/h 24 0 815 54 0 854 386 0 0 464 0 323
VIC Ratio(X) 054 000 075 063 000 042 049 000 000 040 0.00 0.02
Avail Cap(c_a), veh/h 605 0 1019 970 0 986 637 0 0 736 0 576
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 000 100 000 1.00
Uniform Delay (d), s/veh 22.0 00 103 215 0.0 80 166 0.0 00 159 0.0 144
Incr Delay (d2), s/veh 24.0 0.0 29 163 0.0 0.5 1.4 0.0 0.0 0.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.3 0.0 6.8 0.6 0.0 3.0 2.3 0.0 0.0 2.1 0.0 0.1
LnGrp Delay(d),s/veh 46.0 0.0 132.. 378 0.0 85 180 0.0 00 167 0.0 144
LnGrp LOS D B D A B B B
Approach Vol, veh/h 624 395 190 190
Approach Delay, s/veh 13.9 11.0 18.0 16.6
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 54 255 14.0 46  26.3 14.0
Change Period (Y+Rc), s 4.0 5.5 5.0 4.0 5.5 5.0
Max Green Setting (Gmax),s 25.0  25.0 16.0 1560 240 16.0
Max Q Clear Time (g_c+I1), 29 145 5.9 2.3 7.9 8.1
Green Ext Time (p_c), s 0.1 5.5 2.1 0.0 7.3 1.8
Intersection Summary.
HCM 2010 Ctrl Delay 14.0
HCM 2010 LOS B

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
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HCM 2010 TWSC
5: Dishman-Mica Rd & Apt Access

2030 PM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations it B 4

Traffic Vol, veh/h 0 34 330 3 0 513

Future Vol, veh/h 0 34 330 3 0 513

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 92 92 92 92 92: 92

Heavy Vehicles, % 0 0 3 0 0 2

Mvmt Flow 0 37 359 3 0 558

Major/Minor Minor1 Maijor1 Major2

Conflicting Flow All - 360 0 0 - -
Stage 1 - - - - - -
Stage 2 - - - - - -

Critical Hdwy - 6.2 - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - -

Follow-up Hdwy - 3.3 - - - -

Pot Cap-1 Maneuver 0 689 - - 0 -
Stage 1 0 - - - 0 -
Stage 2 0 - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 689 - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - -
Stage 2 - - - -

Approach WB NB SB

HCM Control Delay, s 10.5 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT

Capacity (veh/h) - - 689 -

HCM Lane V/C Ratio - - 0.054 -

HCM Control Delay (s) - - 105 -

HCM Lane LOS - - B -

HCM 95th %tile Q(veh) - - 02 -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
Page 1



HCM 2010 TWSC

6: Dishman-Mica Rd & Sundown Drive

2030 PM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations * N L
Traffic Vol, veh/h 4 41 292 3 132 381
Future Vol, veh/h 4 41 292 3 132 381
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 175 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 3 0 0 2
Mvmt Flow 4 45 317 3 143 414
Major/Minor. Minor1 Maijor1 Major2
Conflicting Flow All 1020 319 0 0 321 0
Stage 1 319 - - - - -
Stage 2 701 - - - -
Critical Hdwy 6.4 6.2 - 41
Critical Hdwy Stg 1 54 - - - -
Critical Hdwy Stg 2 5.4 - - -
Follow-up Hdwy 3.5 3.3 - 2.2 -
Pot Cap-1 Maneuver 264 726 - - 1250
Stage 1 741 - - - -
Stage 2 496 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 234 726 - 1250
Mov Cap-2 Maneuver 347 - - - -
Stage 1 741 - - - -
Stage 2 439 - -
Approach WB NB SB
HCM Control Delay, s 10.9 0 2.1
HCM LOS B
Minor Lane/Major Mymt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 662 1250 -
HCM Lane V/C Ratio - - 0.074 0.115 -
HCM Control Delay (s) - 109 83 -
HCM Lane LOS - - B A
HCM 95th %tile Q(veh) - 02 04

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
Page 2



HCM 2010 TWSC

8: Dishman-Mica Rd & Comm Access

2030 PM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations W P LI

Traffic Vol, veh/h 8 22 273 3 35 350

Future Vol, veh/h 8 22 273 3 35 350

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None None - None

Storage Length 0 - - - 100 -

Veh in Median Storage, # 0 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 3 0 0 2

Mvmt Flow 9 24 297 3 38 380

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 755 298 0 0 300 0
Stage 1 298 - - - - -
Stage 2 457 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 54 - - - - -

Follow-up Hdwy 3.5 3.3 - - 22 -

Pot Cap-1 Maneuver 379 746 - - 1273
Stage 1 758 - - - - -
Stage 2 642 - - - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 368 746 - - 1273 -

Mov Cap-2 Maneuver 368 - - - - -
Stage 1 758 - - - -
Stage 2 623 - - - - -

Approach WB NB SB

HCM Control Delay, s 11.5 0 0.7

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 586 1273 -

HCM Lane V/C Ratio - - 0.056 0.03 -

HCM Control Delay (s) - - 115 79 -

HCM Lane LOS - - B A -

HCM 95th %tile Q(veh) - - 02 041 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
Page 4



HCM 2010 TWSC

9: Dishman-Mica Rd & Thorpe Rd

2030 PM W- PROJ
9/112/2016

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b S )
Traffic Vol, veh/h 27 107 168 19 143 216
Future Vol, veh/h 27 107 168 19 143 216
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 0 2 1 0 1 1
Mvmt Flow 30 118 185 21 157 237
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 747 195 0 0 205 0
Stage 1 195 - - - - -
Stage 2 552 - - - - -
Critical Hdwy 6.4 6.22 - - 411 -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 54 - - - -
Follow-up Hdwy 3.5 3.318 - 2.209 -
Pot Cap-1 Maneuver 383 846 - - 1372 -
Stage 1 843 - - - -
Stage 2 581 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 332 846 - - 1372
Mov Cap-2 Maneuver 332 - - - -
Stage 1 843 - - -
Stage 2 504 - - - -
Approach WB NB SB
HCM Control Delay, s 12.2 0 3.2
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 645 1372 -
HCM Lane V/C Ratio - - 0.228 0.115 -
HCM Control Delay (s) - 12.2 8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 09 04 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
Page 9



HCM 2010 TWSC

10: Thorpe Rd & Comm Access

2030 PM W- PROJ
9/112/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations ) S L

Traffic Vol, veh/h 34 128 108 2 2 26

Future Vol, veh/h 34 128 108 2 2 26

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 91 9 91 N 91 9N

Heavy Vehicles, % 0 3 0 0 0 0

Mvmt Flow 37 141 119 2 2 29

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 121 0 - 0 335 120
Stage 1 - - - - 120 -
Stage 2 - - - - 215 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1479 - - - 664 937
Stage 1 - - - 910 -
Stage 2 - - - 826 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1479 - 646 937

Mov Cap-2 Maneuver - - - - 646 -
Stage 1 - - - 910 -
Stage 2 - - - 804 -

Approach EB WB SB

HCM Control Delay, s 1.6 0 9.1

HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1479 - - - 908

HCM Lane V/C Ratio 0.025 - - - 0.034

HCM Control Delay (s) 7.5 0 - - 91

HCM Lane LOS A A - A

HCM 95th %tile Q(veh) 0.1 - - - 041

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
Page 5



HCM 2010 TWSC 2030 PM W- PROJ

11: Pines Rd & 16th Ave 9/12/2016
Intersection
Int Delay, s/veh 424
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B g & &
Traffic Vol, veh/h 0 369 61 85 172 0 28 0 212 01269 121
Future Vol, veh/h 0 369 61 85 172 0 28 0 212 0 269 121
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length = - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93714193598 93 93 93 93 93 93 93 7935.-93
Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 0 0 3
Mvmt Flow 0 397 66 91 185 0 30 0 228 0 289 130
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All - 0 0 462 0 0 1007 798 430 912 830 185
Stage 1 - - - - - - 430 430 - 368 368 -
Stage 2 - - - - - - 577 368 - 544 462 -
Critical Hdwy - - - 41 - - 7014657762 71 65 6.23
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 6.1 &5 - 61 &5 -
Follow-up Hdwy - - - 22 - - 3.5 4 33 3.5 4 3.327
Pot Cap-1 Maneuver 0 - - 1110 - 0 221 321 629 257 308 855
Stage 1 0 - - - - 0 607 587 - 656 625 -
Stage 2 0 - - - - 0 506 625 - 527 568 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - 1110 - - - 292 629 152 ~280 855
Mov Cap-2 Maneuver - - - - - - - 292 - 152 ~ 280 -
Stage 1 . - - - - - 607 587 - 656 568 -
Stage 2 - - - - - - 191 568 - 336 568
Approach EB WB NB SB
HCM Control Delay, s 0 2.8 141.2
HCM LOS - F

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT SBLnf

Capacity (veh/h) T A O e e abd
HCM Lane V/C Ratio - - - 0.082 - 1.185
HCM Control Delay (s) UL BT e (O B
HCM Lane LOS - - - A A F
HCM 95th %tile Q(veh) - - - 03 - 173
Notes

~: Volume exceeds capacity ~ §$: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

Painted Hills PRD Synchro 7 - Report
Whipple Consulting Engineers Page 10



HCM Signalized Intersection Capacity Analysis
11: Pines Rd & 16th Ave

2030 PM W- PROJ IMP
9/13/2016

e A N O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b $ b if 4 if
Traffic Volume (vph) 0 369 61 85 172 0 28 0 212 0 269 121
Future Volume (vph) 0 369 61 85 172 0 28 0 212 0 269 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.5 45 4.5 45
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00  1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Frt 0.98 1.00 1.00 0.85 1.00 085
FIt Protected 1.00 0.98 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3503 1869 1805 1615 1900 1568
FIt Permitted 1.00 0.46 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3503 866 1805 1615 1900 1568
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 397 66 91 185 0 30 0 228 0 289 130
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 207 0 0 91
Lane Group Flow (vph) 0 452 0 0 276 0 30 0 21 0 289 39
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3%
Turn Type NA Perm NA Prot Prot NA  Perm
Protected Phases 1838 14 41 15 15 6!
Permitted Phases 14 4 6
Actuated Green, G (s) 35.0 48.3 111 1.1 36.9 369
Effective Green, g (s) 35.0 48.3 1.1 11.1 36.9 369
Actuated g/C Ratio 0.29 0.40 0.09 0.09 0.30 030
Clearance Time (s) 45 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1004 342 164 146 574 474
v/s Ratio Prot 0.13 c0.02 0.01 c0.15
v/s Ratio Perm c0.32 0.03
v/c Ratio 0.45 0.81 0.18 0.14 050 0.08
Uniform Delay, d1 35.6 32.7 51.3 51.1 350 304
Progression Factor 1.00 0.45 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 11.0 0.5 04 3.1 0.3
Delay (s) 35.7 25.8 51.8 51.5 381 308
Level of Service D C D D D C
Approach Delay (s) 35.7 25.8 51.5 35.9
Approach LOS D C D D
Intersection Summary
HCM 2000 Control Delay 36.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
I Phase conflict between lane groups.
¢ Critical Lane Group
Painted Hills PRD Synchro 9 Report

Whipple Consulting Engineers

Page 1



HCM 2010 Signalized Intersection Summary

2030 PM W- PROJ

12: Hwy 27 & 16th Ave 9/12/2016
e T e S N B A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) if ) i L 1S LI & S
Traffic Volume (veh/h) 204 310 67 15 229 7 28 320 11 97 398 0
Future Volume (veh/h) 204 310 67 15 229 7 28 320 11 97 398 0
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099  1.00 1.00 1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1870 1900 1900 1882 1900 1900 1862 1900 1900 1900 1900
Adj Flow Rate, veh/h 227 344 74 17 254 0 31 356 12 108 442 0
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 090 090 09 09 09 09 090 09 09 090 09 090
Percent Heavy Veh, % 2 2 0 1 1 0 0 1 1 0 0 0
Cap, veh/h 262 396 572 21 310 285 55 552 19 141 743 0
Arrive On Green 036 036 036 018 018 000 003 016 016 008 021 0.0
Sat Flow, veh/h 729 1105 1593 118 1769 1615 1810 3493 117 1810 3705 0
Grp Volume(v), veh/h 571 0 74 271 0 0 31 180 188 108 442 0
Grp Sat Flow(s),veh/h/In 1834 0 1593 1876 0 1615 1810 1769 1841 1810 1805 0
Q Serve(g_s), s 254 0.0 207t 11212 0.0 0.0 1.5 8.3 8.4 5.1 9.7 0.0
Cycle Q Clear(g_c), s 25.4 0.0 27 122 0.0 0.0 15 8.3 8.4 5.1 9.7 0.0
Prop In Lane 0.40 1.00  0.06 1.00  1.00 0.06  1.00 0.00
Lane Grp Cap(c), veh/h 658 0 572 331 0 285 55 280 291 141 743 0
VIC Ratio(X) 087 000 013 082 000 000 057 064 065 076 059 0.00
Avail Cap(c_a), veh/h 1048 0 910 643 0 554 620 606 631 620 1238 0
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 000 000 100 100 1.00 1.00 1.00 0.0
Uniform Delay (d), s/veh 26.1 00 189 347 0.0 00 419 345 345 395 314 0.0
Incr Delay (d2), s/veh 4.8 0.0 0.1 5.0 0.0 0.0 8.9 1.8 1.8 8.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 13.7 0.0 1.2 6.8 0.0 0.0 0.9 4.2 44 29 49 0.0
LnGrp Delay(d),s/veh 30.9 00 190 397 0.0 00 507 364 363 478 317 0.0
LnGrp LOS C B D D D D D C
Approach Vol, veh/h 645 271 399 550
Approach Delay, s/veh 29.5 39.7 375 34.9
Approach LOS C D D C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 76 230 204 118 188 36.4
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 30.0  30.0 300 300 300 50.0
Max Q Clear Time (g_c+l1),s 35 117 14.2 7 10.4 274
Green Ext Time (p_c), s 0.0 34 1.3 0.2 3.4 4.0
Intersection Summary
HCM 2010 Ctrl Delay 34.3
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2030 PM W- PROJ IMP

12: Hwy 27 & 16th Ave 9/13/2016
O T 2 S N B I A

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

Lane Configurations % %) it %) i L if LI S

Traffic Volume (vph) 204 310 67 15 229 7 28 320 1 97 398 0

Future Volume (vph) 204 310 67 15 229 7 28 320 11 97 398 0

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 5.0 5.0 5.0 45 4.5 45 4.5

Lane Util. Factor 095 09  1.00 100 100 100 095 100 100 0.9

Frpb, ped/bikes 1.00 1.00 0.99 100 100 100 1.00 100 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 085 1.00 08 1.00 1.00 085 1.00 1.00

Flt Protected 095 1.00 1.00 1.00 1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1698 1765 1593 1876 1615 1805 3574 1214 1805 3610

FIt Permitted 0.9 000 1.00 09 100 09 100 100 095 1.00

Satd. Flow (perm) 1698 0 1593 1797 1615 1805 3574 1214 1805 3610

Peak-hour factor, PHF 090 09 09 09 09 09 09 09 090 090 09 0.0

Adj. Flow (vph) 227 344 74 17 254 8 31 356 12 108 442 0

RTOR Reduction (vph) 0 0 43 0 0 6 0 0 10 0 0 0

Lane Group Flow (vph) 204 367 31 0 271 2 31 356 2 108 442 0

Confl. Bikes (#/hr) 3

Heavy Vehicles (%) 1% 2% 0% 0% 1% 0% 0% 1%  33% 0% 0% 0%

Turn Type Prot NA custom  Perm NA  Prot Prot NA  Perm Prot NA

Protected Phases 31615! 81715 4 4 5! 2! 1! 6!

Permitted Phases 817 4 2

Actuated Green, G (s) 511 511 51.1 350 350 47 205 205 389 369

Effective Green, g (s) 511 51.1 51.1 350 350 47 205 205 389 369

Actuated g/C Ratio 042 042 042 029 029 004 017 017 032 0.30

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

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

Lane Grp Cap (vph) 711 739 667 515 463 69 600 203 575 1091

v/s Ratio Prot 012 c0.21 000 0.02 c0.10 0.06 ¢0.12

v/s Ratio Perm 0.02 0.15 0.00

v/c Ratio 029 050 0.05 053 000 045 059 001 019 041

Uniform Delay, d1 234 260 21.0 365 311 574 469 423 301 338

Progression Factor 034 039 000 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.0 0.4 0.0 4.6 1.6 0.0 0.7 1.1

Delay (s) 8.1 10.5 0.0 370 311 620 485 423 308 349

Level of Service A B A D C E D D C C

Approach Delay (s) 8.6 36.8 49.3 34.1

Approach LOS A D D C

Intersection Summary

HCM 2000 Control Delay 29.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 122.0 Sum of lost time (s) 240

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

I Phase conflict between lane groups.
¢ Critical Lane Group

Painted Hills PRD Synchro 9 Report
Whipple Consulting Engineers Page 2



HCM 2010 Signalized Intersection Summary

2030 PM W- PROJ

13: Pines Rd & 32nd Ave 9/12/2016
A ey ¢ ANt N4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % B b S b 4 it % B
Traffic Volume (veh/h) 39 544 74 137 413 46 67 78 86 64 132 34
Future Volume (veh/h) 39 544 74 137 413 46 67 78 86 64 132 34
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1883 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 50 697 95 176 529 59 86 100 110 82 169 44
Adj No. of Lanes 1 1 0 1 1 0 1 1 1 1 1 0
Peak Hour Factor 078 078 078 078 078 078 078 078 078 078 078 0.78
Percent Heavy Veh, % 0 1 1 0 0 0 0 0 0 0 0 0
Cap, veh/h 406 808 110 291 911 102 247 319 272 321 241 63
Arrive On Green 003 050 050 007 054 054 006 017 017 005 017 017
Sat Flow, veh/h 1810 1623 221 1810 1680 187 1810 1900 1615 1810 1454 379
Grp Volume(v), veh/h 50 0 792 176 0 588 86 100 110 82 0 213
Grp Sat Flow(s),veh/h/In 1810 0 1844 1810 0 1867 1810 1900 1615 1810 0 1833
Q Serve(g_s), s 1.2 00 342 4.0 00 19.0 3.5 4.2 55 34 0.0 9.9
Cycle Q Clear(g_c), s 1.2 00 342 4.0 00 190 3.5 4.2 5.5 34 0.0 9.9
Prop In Lane 1.00 012  1.00 010  1.00 1.00  1.00 0.21
Lane Grp Cap(c), veh/h 406 0 918 291 0 1013 247 319 272 321 0 304
VIC Ratio(X) 012 000 08 060 000 058 035 031 041 026 000 070
Avail Cap(c_a), veh/h 759 0 918 763 0 1013 547 672 571 725 0 507
HCM Platoon Ratio 1.00 100 1.00 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 000 100 100 000 1.00 1.00 1.00 100 100 0.00 1.00
Uniform Delay (d), s/veh 11.9 00 200 180 00 138 294 330 336 290 0.0 356
Incr Delay (d2), s/veh 0.1 00 105 2.0 0.0 24 0.8 1.2 2.1 0.4 0.0 6.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.6 00 198 24 00 103 1.8 2.3 2.6 1.7 0.0 55
LnGrp Delay(d),s/veh 12.0 00 305 200 00 162 302 342 356 294 0.0 417
LnGrp LOS B C C B C C D C D
Approach Vol, veh/h 842 764 296 295
Approach Delay, s/veh 294 17.1 33.6 38.3
Approach LOS C B C D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 it 8
Phs Duration (G+Y+Rc), s 6.9 541 93 202 109 500 95 200
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 45 5.0 45 5.0
Max Green Setting (Gmax),s 20.0 300 250 320 300 450 200 250
Max Q Clear Time (g_ctl1),s 32  21.0 5.4 7:5 60 36.2 5.5 119
Green Ext Time (p_c), s 0.1 7.5 0.2 4.3 0.5 74 0.1 3.2
Intersection Summary
HCM 2010 Ctrl Delay 26.9
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers
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HCM 2010 TWSC
14: Madison Rd & Painted Hills Ave

2030 PM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations *¥ g N

Traffic Vol, veh/h 9 0 05127, 223719

Future Vol, veh/h 9 0 0 127 223 19

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 5 0 0

Mvmt Flow 10 0 0 138 242 21

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 391 253 263 0 - 0
Stage 1 253 - - - - -
Stage 2 138 - - - - -

Critical Hdwy 6.4 6.2 4.1 - -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 54 - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 617 791 1313 - -
Stage 1 794 - - - - -
Stage 2 894 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 617 791 1313 -

Mov Cap-2 Maneuver 617 - - - -
Stage 1 794 - - - -
Stage 2 894 - - - -

Approach EB NB SB

HCM Control Delay, s 10.9 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1313 - 617 - -

HCM Lane V/C Ratio - - 0.016 -

HCM Control Delay (s) 0 - 109

HCM Lane LOS A - B -

HCM 95th %tile Q(veh) 0 0

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
Page 6



HCM 2010 TWSC

15: Madison Rd & 41st Ave

2030 PM W- PROJ
9/112/2016

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L g S

Traffic Vol, veh/h 19 2 3 108 191 32

Future Vol, veh/h 19 2 3 108 191 32

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 5 0 0

Mvmt Flow 21 2 3T 208 35

Major/Minor. Minor2 Major1 Major2

Conflicting Flow Al 349 225 242 0 - 0
Stage 1 225 - - - -
Stage 2 124 - - - - -

Critical Hdwy 6.4 6.2 41 - -

Critical Hdwy Stg 1 54 - - - - -

Critical Hdwy Stg 2 54 - - - - -

Follow-up Hdwy 3.5 3.3 2.2 - - -

Pot Cap-1 Maneuver 652 819 1336 - - -
Stage 1 817 - - - - -
Stage 2 907 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 651 819 1336 - -

Mov Cap-2 Maneuver 651 - - - - =
Stage 1 817 - - - -
Stage 2 905 - - - -

Approach EB NB SB

HCM Control Delay, s 10.6 0.2 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1336 - 664 -

HCM Lane V/C Ratio 0.002 - 0.034 -

HCM Control Delay (s) 7.7 0 106 -

HCM Lane LOS A A B -

HCM 95th %tile Q(veh) 0 - 01 -

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
Page 7



HCM 2010 TWSC
16: Madison Rd & 43rd Ave

2030 PM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations W 4 P

Traffic Vol, veh/h 22 2 3 89 154 39
Future Vol, veh/h 22 2 3 89 154 39
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -

Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - 0 0 -
Peak Hour Factor 92 92 92 92 92° 92
Heavy Vehicles, % 0 0 0 5 0 0
Mvmt Flow 24 2 3. 97 167 42
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 292 189 210 0 - 0

Stage 1 189 - - - - -

Stage 2 103 - - - -
Critical Hdwy 6.4 6.2 41 - -
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 703 858 1373 - - -

Stage 1 848 - - - -

Stage 2 926 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 702 858 1373 - -
Mov Cap-2 Maneuver 702 - - - - -

Stage 1 848 - - - -

Stage 2 924 - - - - -

Approach EB NB SB
HCM Control Delay, s 10.2 0.2 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1373 - 713 - -
HCM Lane V/C Ratio 0.002 - 0.037 - -
HCM Control Delay (s) 7.6 0 102 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 041 -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
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HCM 2010 TWSC
17: Madison Rd & 44th Ave

2030 PM W- PROJ
9/112/2016

Intersection

Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations W ) 8

Traffic Vol, veh/h 8 8 13 84 143 13

Future Vol, veh/h 8 8 13 84 143 13

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 0 0 0 5 0 0

Mvmt Flow 9 9 14 9N 155 14

Major/Minor Minor2 Major1 Maijor2

Conflicting Flow All 283 163 170 0 - 0
Stage 1 163 - - - - -
Stage 2 120 - - - - -

Critical Hdwy 7.1 6.2 41 - - -

Critical Hdwy Stg 1 6.1 - - - - -

Critical Hdwy Stg 2 6.1 - - - - -

Follow-up Hdwy 3.5 3.3 22 - - -

Pot Cap-1 Maneuver 673 887 1420 - - -
Stage 1 844 - - - - -
Stage 2 889 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 668 887 1420 - -

Mov Cap-2 Maneuver 668 - - - - -
Stage 1 836 - - - - -
Stage 2 880 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.8 1 0

HCM LOS A

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1420 - 762 - -

HCM Lane V/C Ratio 0.01 - 0.023 - -

HCM Control Delay (s) 7.6 0 98 - -

HCM Lane LOS A A A - -

HCM 95th %tile Q(veh) 0 - 01 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
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HCM 2010 TWSC

2030 PM W- PROJ

18: Madison Rd & Thorpe Rd 9/12/2016

Intersection

Int Delay, s/veh 4.2

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

Lane Configurations & & & &$

Traffic Vol, veh/h 49 0 63 0 0 0 34 48 0 0 103 45

Future Vol, veh/h 49 0 63 0 0 0 34 48 0 0 103 45

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - None - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - 0 -

Peak Hour Factor 86 86 86 86 86 86 86 86 86 86 86 86

Heavy Vehicles, % 5 0 0 0 0 0 0 0 0 0 0 0

Mvmt Flow 57 0 73 0 0 0 40 56 0 0 120 52

Major/Minor. Minor2 Minor1 Maijor1 Major2

Conflicting Flow All 281 281 146 318 307 56 172 0 0 56 0 0
Stage 1 146 146 - 135 135 - - - - - -
Stage 2 135 135 - 183 172 - - - - - - -

Critical Hdwy 715 65 6.2 71 65 62 41 - - 4.1 - -

Critical Hdwy Stg 1 6.15 55 - 6.1 55 - - - - - - -

Critical Hdwy Stg 2 6.15 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.545 4 33 3.5 4 33 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 665 631 906 639 610 1016 1417 - - 1562 - -
Stage 1 850 780 - 873 789 - - - - - - -
Stage 2 861 789 - 823 760 - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 650 613 906 574 592 1016 1417 - 1562 - -

Mov Cap-2 Maneuver 650 613 - 574 592 - - - - - - -
Stage 1 825 780 - 848 766 - - - -
Stage 2 836 766 - 756 760 - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 10.6 0 3.2 0

HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1417 - - 773 - 1562 - -

HCM Lane V/C Ratio 0.028 - - 0.168 - - - -

HCM Control Delay (s) 7.6 0 10.6 0 0 - -

HCM Lane LOS A A - B A A - -

HCM 95th %tile Q(veh) 0.1 - 0.6 - 0 - -

Painted Hills PRD
Whipple Consulting Engineers
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HCM 2010 Signalized Intersection Summary 2030 PM W- PROJ
19: Hwy 27 & 32nd Ave 9/12/2016
Ay ¢ ANt AN d
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI % S Y b Y b
Traffic Volume (veh/h) 97 377 224 191 405 53 156 203 126 58 272 81
Future Volume (veh/h) 97 377 224 191 405 53 156 203 126 58 272 81
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1876 1900 1881 1883 1900 1900 1824 1900 1900 1885 1900
Adj Flow Rate, veh/h 114 444 264 225 476 62 184 239 148 68 320 95
Adj No. of Lanes 1 2 0 1 1 0 1 2 0 1 2 0
Peak Hour Factor 085 08 08 08 08 08 08 08 08 08 0.8 085
Percent Heavy Veh, % 0 2 2 ] 1 1 0 3 3 0 1 1
Cap, veh/h 149 661 390 270 612 80 228 537 320 90 494 144
Arrive On Green 008 031 03t 015 037 037 013 026 026 005 018 0.18
Sat Flow, veh/h 1810 2160 1275 1792 1633 213 1810 2090 1247 1810 2736 799
Grp Volume(v), veh/h 114 366 342 225 0 538 184 197 190 68 208 207
Grp Sat Flow(s),veh/h/In 1810 1783 1652 1792 0 1846 1810 1733 1604 1810 1791 1744
Q Serve(g_s), s 52 151 153 103 00 217 8.4 8.0 8.5 3.1 9.1 9.3
Cycle Q Clear(g_c), s 52 151 153 103 00 217 8.4 8.0 8.5 3.1 9.1 9.3
Prop In Lane 1.00 077  1.00 012  1.00 0.78  1.00 0.46
Lane Grp Cap(c), veh/h 149 545 505 270 0 691 228 445 412 90 323 315
VIC Ratio(X) 077 067 068 08 000 078 081 044 046 076 0.64 0.66
Avail Cap(c_a), veh/h 536 844 782 530 0 874 643 821 760 643 848 826
HCM Platoon Ratio 100 100 1.00 100 100 100 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 1.00 100 100 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 380 256 257 348 00 233 359 263 265 396 321 322
Incr Delay (d2), s/veh 8.0 14 1.6 6.6 0.0 35 6.6 0.5 06 120 1.8 20
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 29 7.6 7.2 5.6 00 117 4.6 3.9 3.8 1.9 4.7 47
LnGrp Delay(d),s/veh 460 270 273 415 00 268 425 268 271 517 339 342
LnGrp LOS D C C D C D C C D C C
Approach Vol, veh/h 822 763 571 483
Approach Delay, s/veh 29.8 31.1 32.0 36.5
Approach LOS C C C D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 97 272 172 303 162 207 114 361
Change Period (Y+Rc), s 5.5 5.5 4.5 4.5 55 5.5 4.5 45
Max Green Sefting (Gmax),s 30.0 400 250 400 300 400 250 400
Max Q Clear Time (g_ctl1),s 51 105 123 173 104 113 72234
Green Ext Time (p_c), s 0.1 3.9 0.5 8.5 0.4 3.9 0.2 7.3
Intersection Summary
HCM 2010 Ctrl Delay 31.9
HCM 2010 LOS C

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
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HCM 2010 TWSC

2030 PM W- PROJ

20: 32nd Ave & Evergreen Rd 911212016

Intersection

Int Delay, s/veh

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

Lane Configurations ¥ B & S ¥ B

Traffic Vol, veh/h 225 432 0 0 436 12 0 0 0 18 0 234

Future Vol, veh/h 225 432 0 0 436 12 0 0 0 18 0 234

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 1 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 100 - - - - - - - 50 - -

Veh in Median Storage, # - 0 - 0 - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 79,79 <19 19 A9k M9 79 TR Y 791 o79% 79

Heavy Vehicles, % 1 1 0 0 0 0 0 0 0 33 0 22

Mvmt Flow 285 547 0 0:.-552. . 15 0 0 0 23 0 296

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 567 0 0 547 0 0 1824 1683 548 1676 1675 559
Stage 1 - - - - - - 1116 1116 - 569 559 -
Stage 2 - - - - - - 708 567 1117 1116 -

Critical Hdwy 4.1 - - 4.1 - - .1 65 62 743 65 642

Critical Hdwy Stg 1 - - - - - - 61 55 643 55 -

Critical Hdwy Stg 2 - - - - - - 6.1 55 - 643 55 -

Follow-up Hdwy 2.209 - - 2.2 - - 35 4 33 3.797 4 3.498

Pot Cap-1 Maneuver 1010 - - 1033 - - 60 95 540 64 96 492
Stage 1 - - - - - - 254 285 - 462 514 -
Stage 2 - - - - 429 510 - 219 285 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1010 - - 1032 - - 19 68 539 50 69 492

Mov Cap-2 Maneuver - - - - - - 19 68 - 50 69 -
Stage 1 - - - - 182 205 - 332 514 -
Stage 2 - - - - - - 171 510 - 157 205 -

Approach EB WB NB SB

HCM Control Delay, s 3.4 0 0 30.3

HCM LOS A D

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) - 1010 - - 1032 - - 50 492

HCM Lane V/C Ratio - 0.282 - - - - - 0.456 0.602

HCM Control Delay (s) 0 10 - - 0 - 1271 228

HCM Lane LOS A A - - A - - F C

HCM 95th %tile Q(veh) - 1.2 - - 0 - - 17 39

Painted Hills PRD

Whipple Consulting Engineers

Synchro 7 - Report
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HCM 2010 TWSC
21: Sullivan Rd & 32nd Ave

2030 PM W- PROJ
9/12/2016

Intersection

Int Delay, s/veh 5.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations W ) ¢
Traffic Vol, veh/h 309 18 25 57 104 389
Future Vol, veh/h 309 18 25 57 104 389
Conflicting Peds, #/hr 0 0 1 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 0 0 2 0 0
Mvmt Flow 340 20 27+ 163 114 427
Major/Minor Minor2 Major1 Major2
Conflicting Flow Al 233 115 115 0 - 0

Stage 1 115 - - - - -

Stage 2 118 - - - - -
Critical Hdwy 6.42 6.2 4.1 - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.3 22 - -

Pot Cap-1 Maneuver 755 943 1487 - - -

Stage 1 910 - - - -

Stage 2 907 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 739 942 1487 - - -
Mov Cap-2 Maneuver 739 - - - - -

Stage 1 909 - - - - -

Stage 2 889 - - - - -
Approach EB NB SB
HCM Control Delay, s 14.2 2.3 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1487 - 748 - -

HCM Lane V/C Ratio 0.018 - 048 - -
HCM Control Delay (s) 7.5 0 142 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 26 - -

Painted Hills PRD
Whipple Consulting Engineers

Synchro 7 - Report
Page 19
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WOODLAWN DRIVE
TUBE COUNTS




MIKE McCLUSKEY - WEE COUNT LLC
1110 E. EXCELSIOR RD.

SPOKANE WA. 99224

(509) 979-3331

WOODLAWN DR. : Site: SPOKANE VALLEY
S. OF 32TH : 3/11/2015
35 MPH . Wednesday
Daily Volume
Interval Start SB NB Combined Interval Start SB NB Combined
12:00 AM 1 1 0 1 1 2 12:00 PM 17 38 12 45 29 83
12:15 AM 0 0 0 12:15 PM 10 5 15
12:30 AM 0 1 1 12:30 PM 6 15 21
12:45 AM 0 0 0 12:45 PM 5 13 18
1:00 AM 0 0 0 0 0 0 1:00 PM 5 39 8 28 13 67
1:15 AM 0 0 0 1:15PM 14 7 21
1:30 AM 0 0 0 1:30 PM 6 6 12
1:45 AM 0 0 0 1:45 PM 14 7 21
2:00 AM 0 1 1 2 1 3 2:00 PM 13 91 7 63 20 154
2:15 AM 0 1 1 2:15 PM 41 11 52
2:30 AM 1 0 1 2:30 PM 26 16 42
2:45 AM 0 0 0 2:45 PM 11 29 40
3:00 AM 0 1 0 0 0 1 3:00 PM 20 56 11 42 31 98
3:15 AM 1 0 1 3:15 PM 16 13 29
3:30 AM 0 0 0 3:30 PM 11 12 23
3:45 AM 0 0 0 3:45 PM 9 6 15
4:00 AM 0 0 1 6 1 6 4:00 PM 19 67 10 45 29 112
4:15 AM 0 1 1 4:15 PM 12 9 21
4:30 AM 0 1 1 4:30 PM 18 12 30
4:45 AM 0 3 3 4:45 PM 18 14 32
5:00 AM 2 5 2 13 4 18 5:00 PM 32 109 14 52 46 161
5:15 AM 1 2 3 5:15 PM 26 12 38
5:30 AM 1 4 5 5:30 PM 19 15 34
5:45 AM 1 5 6 5:45 PM 32 11 43
6:00 AM 0 8 8 43 8 51 6:00 PM 17 66 11 49 28 115
6:15 AM 1 7 8 6:15 PM 13 14 27
6:30 AM 1 13 14 6:30 PM 17 12 29
6:45 AM 6 15 21 6:45 PM 19 12 31
7:00 AM 9 83 21 113 30 196 7:00 PM 7 41 6 26 13 67
7:15 AM 18 P 26 £ - 44 7:15 PM 6 5 11
7:30 AM 36 ! 28 64 7:30 PM 11 9 20
7:45 AM 20 38 58 7:45 PM 17 6 23
8:00 AM 13 25 17 56 30 81 8:00 PM 10 35 0 12 10 47
8:15 AM 4 16 20 8:15 PM 11 4 15
8:30 AM 5 11 16 8:30 PM 6 5 11
8:45 AM 3 12 15 8:45 PM 8 3 11
9:00 AM 4 19 10 43 14 62 9:00 PM 9 24 4 8 13 32
9:15 AM 9 12 21 9:15 PM 9 2 11
9:30 AM 4 12 16 9:30 PM 4 1 5
9:45 AM 2 9 11 9:45 PM 2 1 3
10:00 AM 3 19 13 37 16 56 10:00 PM 1 8 0 5 1 13
10:15 AM 5 8 13 10:15 PM 4 3 7
10:30 AM 3 8 11 10:30 PM 3 1 4
10:45 AM 8 8 16 10:45 PM 0 1 1
11:00 AM 4 35 8 30 12 65 11:00 PM 2 5 0 3 2 8
11:15 AM 10 9 19 11:15 PM 1 1 2
11:30 AM 8 9 17 11:30 PM 1 1 2
11:45 AM 13 4 17 11:45 PM 1 1 2

Volume Totals

;/é; /\/ g SB NB Combined

12:00 AM - 12:00 PM 197 (36.4%) 344 (63.6%) - 541
Fr A

5’3 Hle 12:00 PM - 12:00 AM 579 (60.5%) 378 (39.5%) 957

24 Hours 776 (51.8%) 722 (48.2%) 1498

Peak Hours

SB NB Combined
12:00 AM - 12:00 PM 7:15 AM 7:00 AM 7:00 AM
Volume 87 113 196
Factor 0.60 0.74 0.77
12:00 PM - 12:00 AM 5:00 PM 2:30 PM 2:15 PM
Volume 109 69 165
Factor 0.85 0.59 0.79




MIKE McCLUSKEY - WEE COUNT LLC
1110 E. EXCELSIOR RD.
SPOKANE WA. 99224

(509) 979-3331

WOODLAWN DR.
N. OF 40TH

Site: SPOKANE VALLEY

3/11/2015
Wednesday
Daily Volume
Interval Start ‘SB NB Combined Interval Start SB NB Combined
12:00 AM 0 0 0 0 0 0 12:00 PM 9 23 7 21 16 44
12:15 AM 0 0 0 12:15 PM 7 5 12
12:30 AM 0 0 0 12:30 PM 4 5 9
12:45'AM 0 0 0 12:45 PM 3 4 7
1:00 AM 0 0 0 0 0 0 1:00 PM 5 21 9 18 14 39
1:15 AM 0 0 0 1:15 PM 5 3 8
1:30 AM 0 0 0 1:30 PM 2 2 4
1:45 AM 0 0 0 1:45 PM 9 4 13 _
2:00 AM 0 0 0 0 0 0 2:00 PM 5 66 4 57 9 123
2:15 AM 0 0 0 2:15 PM 27 4 31
2:30 AM 0 0 0 2:30 PM 29 17 46
2:45 AM 0 0 0 2:45 PM 5 32 37
3:00 AM 0 0 0 0 0 0 3:00 PM 17 29 9 41 26 70
3:15 AM 0 0 o} 3:15 PM 5 12 17
3:30 AM 0 0 0 3:30 PM 1 13 14
3:45 AM 0 0 0 3:45 PM 6 7 13
4:00 AM 0 0 0 0 0 0 4:00 PM 11 40 7 40 18 80
4:15 AM 0 0 0 4:15 PM 6 8 14
4:30 AM 0 0 0 4:30 PM 15 14 29
4:45 AM 0 0 0 4:45 PM 8 11 19
5:00 AM 0 2 0 1 0 3 5:00 PM 18 41 15 32 33 73
5:15 AM 1 0 1 5:15 PM 10 8 18
5:30 AM 1 0 1 5:30 PM 7 7 14
5:45 AM 0 1 1 5:45 PM 6 2 8
6:00 AM 1 7 2 3 3 10 6:00 PM 5 17 6 13 11 30
6:15 AM 2 1 3 6:15 PM 2 3 5
6:30 AM 1 0 1 6:30 PM 5 2 7
6:45 AM 3 0 3 6:45 PM 5 2 7
7:00 AM 8 115 7 67 15 182 7:00 PM 1 14 6 20 7 34
7:15 AM 24 6 30 4 7:15 PM 5 3 8
7:30 AM 49 24 73 7:30 PM 2 8 10
7:45 AM 34 30 64 # 7:45 PM 6 3 9
8:00 AM 16 50 12 36 28 86 8:00 PM 1 6 0 5 1 11
8:15 AM 2 8 10 8:15 PM 3 1 4
8:30 AM 12 6 18 8:30 PM 0 0 0
8:45 AM 20 10 30 8:45 PM 2 4 6
9:00 AM 12 21 7 21 19 42 9:00 PM 0 4 5 9 5 13
9:15 AM 4 4 8 9:15 PM 3 1 4
9:30 AM 2 3 5 9:30 PM 1 2 3
9:45 AM 3 7 10 9:45 PM 0 1 1
10:00 AM 3 8 5 18 8 26 10:00 PM 0 1 0 3 0 4
10:15 AM 1 2 3 10:15 PM 1 1 2
10:30 AM 1 7 8 10:30 PM 0 1 1
10:45 AM 3 4 7 10:45 PM 0 1 1
11:00 AM 0 15 2 15 2 30 11:00 PM 0 1 0 1 0 2
11:15 AM 4 4 8 11:15 PM 0 0 0
11:30 AM 6 5 11 11:30 PM 1 0 1
11:45 AM 5 4 9 11:45 PM 0 1 1
Volume Totals
SB NB Combined
12:00 AM - 12:00 PM 218 (57.5%) 161 (42.5%) 379
12:00 PM - 12:00 AM 263 (50.3%) 260 (49.7%) 523
24 Hours 481 (53.3%) 421 (46.7%) 902
Peak Hours
SB NB Combined
12:00 AM - 12:00 PM 7:15 AM 7:30 AM 7:15 AM
Volume 123 74 195
Factor 0.63 0.62 0.67
12:00 PM - 12:00 AM 2:15 PM 2:30 PM 2:15 PM
Volume 78 70 140
Factor 0.67 0.55 0.76




MIKE McCLUSKEY - WEE COUNT LLC
1110 E. EXCELSIOR RD.

SPOKANE WA. 99224

(509) 979-3331

32TH Site: SPOKANE VALLEY
W. OF WOODLAWN 3/11/2015
20 MPH Wednesday
Daily Volume
Interval Start WB EB Combined Interval Start wB EB Combined
12:00 AM 4 16 3 20 b 36 12:00 PM 45 222 59 232 104 454
12:15 AM 6 3 9 12:15 PM 73 55 128
12:30 AM 3 8 11 12:30 PM 52 56 108
12:45 AM 3 6 9 12:45 PM 52 62 114
1:00 AM 1 9 1 8 2 17 1:00 PM 38 213 60 245 98 - 458
1:15 AM 2 4 6 1:15PM 59 57 116
1:30 AM 5 I 6 1:30 PM 48 58 106
1:45 AM 1 2 3 1:45 PM 68 70 138
2:00 AM 2 4 3 11 5 15 2:00 PM 83 287 73 476 156 763
2:15 AM 1 2 3 2:15PM 66 199 265
2:30 AM 1 4 5 2:30 PM 65 116 181?
2:45 AM 0 2 2 2:45 PM 73 88 161
3:00 AM 3 7 2 8 5 15 3:00 PM 99 326 82 387 181J 713
3:15 AM 1 1 2 3:15 PM 70 114 184
3:30 AM 3 2 5 3:30 PM 70 103 173
3:45 AM 0 3 3 3:45 PM 87 88 175
4:00 AM 1 22 1 19 2 41 4:00 PM 81 343 100 413 181 756
4:15 AM 5 4 9 4:15 PM 81 86 167
4:30 AM 10 7 174 4:30 PM 83 110 193
4:45 AM 6 7 13 4:45 PM 98 117 215 )
5:00 AM 12 54 12 68 24 122 5:00 PM 91 468 123 498 214 966
5:15 AM 12 13 25 5:15 PM 119 135 254
5:30 AM 14 24 38 5:30 PM 140 116 256
5:45 AM 16 19 35 5:45 PM 118 124 242
6:00 AM 31 165 24 131 55 296 6:00 PM 77 308 92 326 169 634
6:15 AM 36 36 72 6:15 PM 106 75 181
6:30 AM 41 38 79 6:30 PM 65 91 156
6:45 AM 57 33 90 5 6:45 PM 60 5 68 128
7:00 AM 99 464 54 342 153 806/ 7:00 PM 65 211 57 353 322 564
7:15 AM 151 102 253 > 7:15 PM 55 168 223
7:30 AM 142 131 273 7:30 PM 35 69 104
7:45 AM 72 55 127 7:45 PM 56 59 115
8:00 AM 53 247 49 213 102 460 8:00 PM 38 189 38 189 76 378
8:15 AM 50 41 91 8:15 PM 51 49 100
8:30 AM 75 46 121 8:30 PM 45 50 95
8:45 AM 69 77 146 8:45 PM 55 52 107
9:00 AM 60 209 83 246 143 455 9:00 PM 33 112 38 99 71 211
9:15 AM 49 60 109 9:15 PM 33 26 59
9:30 AM 41 48 89 9:30 PM 28 12 40
9:45 AM 59 55 114 9:45 PM 18 23 . 41
10:00 AM 36 161 48 188 84 349 10:00 PM 20 42 21 55 41 97
10:15 AM 42 43 85 10:15 PM 10 16 26
10:30 AM 44 39 83 10:30 PM 5 15 20
10:45 AM 39 58 97 10:45 PM 7 3 10
11:00 AM 51 232 61 255 112 487 11:00 PM 10 40 13 34 23 74
11:15 AM 76 55 131 11:15 PM 16 12 28
11:30 AM 57 67 124 11:30 PM 6 3 9
11:45 AM 48 72 120 11:45 PM 8 6 14
Volume Totals
WB EB Combined
12:00 AM - 12:00 PM 1590 (51.3%) 1509 (48.7%) 3099
12:00 PM - 12:00 AM 2761 (45.5%) 3307 (54.5%) 6068
24 Hours 4351 (47.5%) 4816 (52.5%) 9167
Peak Hours
wB EB Combined
12:00 AM - 12:00 PM 7:00 AM 7:00 AM 7:00 AM
Volume 464 342 806
Factor 0.77 0.65 0.74
12:00 PM - 12:00 AM 5:00 PM 5:00 PM 5:00 PM
Volume 468 498 966
Factor 0.84 0.92 0.94




(IKE McCLUSKEY - WEE COUNT LLC
1110 E. EXCELSIOR RD.

SPOKANE WA. 99224
(509) 979-3331

PINES Site: SPOKANE VALLEY
N. OF 38TH 3/18/2015
20 MPH Wednesday
Daily Volume
Intervai Start SB NB Combined Interval Start SB NB Combined
12:00 AM 4 7 4 16 8 23 12:00 PM 19 69 11 52 30 121
12:15 AM 2 12 14 12:15 PM 16 14 30
12:30 AM ! 0 1 12:30 PM 16 17 33
12:45 AM 0 0 0 12:45 PM 18 10 28
1:00 AM 0 0 0 1 0 4, 1:00 PM i5 60 24 71 39 131
1:15 AM 0 0 0 1:15 PM 15 16 31
1:30 AM 0 1 1 1:30 PM 14 18 32
1:45 AM 0 0 0 1:45 PM 16 13 29
2:00 AM 0 5 1 1 1 6 2:00 PM 15 105 13 97 28 202
2:15 AM 0 0 0 2:15 PM 29 16 45
2:30 AM 4 0 4 2:30 PM 38 24 62
2:45 AM g 0 1 2:45 PM 23 44 67
3:00 AM 0 0 1 1 1 1 3:00 PM 29 129 30 88 59 217
3:15 AM 0 0 0 3:15 PM 36 19 55
3:30 AM 0 0 0 3:30 PM 34 12 46
3:45 AM 0 0 0 3:45 PM 30 27 57
4:00 AM 0 1 0 2 0 3 4:00 PM 23 112 24 86 47 198
4:15 AM 0 0 0 4:15 PM 26 29 55
4:30 AM 1 2 3 4:30 PM 30 19 49
4:45 AM 0 0 0 4:45 PM 33 14 47
5:00 AM 0 1 0 16 0 17 5:00 PM 40 109 31 83 71 192
5:15 AM 0 5 5 5:15 PM 23 20 43
5:30 AM 0 5 5 5:30 PM 22 13 35
5:45 AM 1 6 7 5:45 PM 24 19 43
6:00 AM 4 21 3 31 7 52 6:00 PM 18 80 16 80 34 160
6:15 AM 5 9 14 6:15 PM 24 29 53
6:30 AM 8 10 18 6:30 PM 19 20 39
6:45 AM 4 9 13 6:45 PM 19 15 34
7:00 AM 20 103 41 207 61 310 7:00 PM 13 48 18 32 31 80
7:15 AM 13 46 59) Vel 7:15 PM 14 5 19
7:30 AM 34 64 98| _— Jt b 7:30 PM 11 2 13
7:45 AM 36 56 92 | 7:45 PM 10 7 17
8:00 AM 24 67 45 124 69 J 191 8:00 PM 16 47 5 19 21 66
8:15 AM 12 19 31 8:15 PM 10 5 15
8:30 AM 15 26 41 8:30 PM 10 4 14
8:45 AM 16 34 50 8:45 PM 11 5 16
9:00 AM 23 49 27 78 50 127 9:00 PM 11 33 5 15 16 48
9:15 AM 4 18 22 9:15 PM 2 3 5
9:30 AM 12 18 30 9:30 PM 7 3 10
9:45 AM 10 15 25 9:45 PM 13 4 iz
10:00 AM 9 39 9 48 18 87 10:00 PM 7 16 3 7 10 23
10:15 AM 14 10 24 10:15 PM 5 1 6
10:30 AM 7 16 23 10:30 PM 3 2 5
10:45 AM 9 13 22 10:45 PM 1 1 2
11:00 AM 12 69 18 76 30 145 11:00 PM 5 8 1 4 6 12
11:15 AM 18 21 39 11:15 PM 0 2 2
11:30 AM 15 21 36 11:30 PM 2 0 2
11:45 AM 24 16 40 11:45 PM 1 1 2
Volume Totals
SB NB Combined
B 12:00 AM - 12:00 PM 362 (37.6%) 601 (62.4%) 963
—zl b} 12:00 PM - 12:00 AM 816 (56.3%) 634 (43.7%) 1450
‘ ! 24 Hours 1178 (48.8%) 1235 (51.2%) 2413
L{Ll' L U_r,‘] MS Peak Hours
. | 2
M ,}Cl (’5 SB NB Combined
12:00 AM - 12:00 PM 7:15 AM 7:15 AM 7:15 AM
Volume 107 211 318
Factor 0.74 0.82 0.81
12:00 PM - 12:00 AM 3:00 PM 2:30 PM 2:30 PM
Volume 129 117 243
Factor 0.90 0.66 0.91




(IKE McCLUSKEY - WEE COUNT LLC
1110 E. EXCELSIOR RD.
SPOKANE WA. 99224
(509) 979-3331

PINES Site: SPOKANE VALLEY
N. OF 38TH 3/19/2015
20 MPH Thursday
Daily Volume
Interval Start SB NB Combinad Interval Start SB NB Combined
12:00 AM 0 4 0 1 0 5 12:00 PM 23 88 16 74 39 162
12:15 AM 1 0 1 12:15 PM 24 19 43
12:30 AM 1 0 1 12:30 PM 19 19 38
12:45 AM 2 1 3 12:45 PM 22 20 42
1:00 AM El 1 0 1 1 2 1:00 PM 13 58 20 67 33 125
1:15 AM 0 0 0 1:15 PM 15 15 30
1:30 AM 0 1 1 1:30 PM 13 20 33
1:45 AM 0 0 0 1:45 PM 17 12 29
2:00 AM 0 3 0 2 0 5 2:00 PM 13 120 12 98 25 218
2:15 AM 1 2 3 2:15 PM 30 14 44
2:30 AM 2 0 2 2:30 PM 50 14 64
2:45 AM 0 0 0 2:45 PM 27 58 85 ..~ e
3:00 AM 2 2 1 2 3 4 3:00 PM 34 145 21 77 55° 222
3:15 AM 0 0 0 3:15 PM 49 29 78
3:30 AM 0 1 1 3:30 PM 34 12 45
3:45 AM 0 0 0 3:45 PM 28 15 43
4:00 AM 0 2 0 1 0 3 4:00 PM 35 127 18 128 53 255
4:15 AM 0 1 1 4:15 PM 33 36 69
4:30 AM 0 0 0 4:30 PM 33 46 79
4:45 AM 2 0 2 4:45 PM 26 28 54
5:00 AM 0 2 4 17 4 19 5:00 PM 40 156 24 134 64 290
5:15 AM 0 1 1 5:15 PM 43 a3 87
5:30 AM 0 7 7 5:30 PM 37 27 64 5
5:45 AM 2 5 7 5:45 PM 36 39 75 -
6:00 AM 2 12 7 50 9 62 6:00 PM 39 153 23 81 62 234
6:15 AM 5 14 19 6:15 PM 31 32 63
6:30 AM 4 11 15 6:30 PM 41 14 55
6:45 AM 1 18 19 6:45 PM 42 12 54
7:00 AM 9 41 9 81 18 122 7:00 PM 17 70 32 62 49 132
7:15 AM 9 21 30 7:15 PM 18 7 25
7:30 AM 10 25 35 7:30 PM 14 11 25
7:45 AM 13 26 39 7:45 PM 21 12 33
8:00 AM 9 86 32 133 41 219 8:00 PM 19 49 49 83 68 132
8:15 AM 10 17 27 8:15 PM 20 22 42
8:30 AM 33 31 64 8:30 PM 5 9 14
8:45 AM 34 53 87 8:45 PM 5 3 8
9:00 AM 26 66 31 110 57 176 9:00 PM 11 26 3 10 14 36
9:15 AM 12 16 28 9:15 PM 4 4 8
9:30 AM 10 35 45 9:30 PM 4 1 5
9:45 AM 18 28 46 9:45 PM 7 2 9
10:00 AM 16 57 26 75 42 132 10:00 PM 5 15 2 7 7 22
10:15 AM 9 13 22 10:15 PM 3 1 4
10:30 AM 17 22 39 10:30 PM 5 2 7
10:45 AM 15 14 29 10:45 PM 2 2 4
11:00 AM 13 54 18 66 31 120 11:00 PM 1 5 2 4 3 9
11:15 AM 18 18 36 11:15 PM 1 0 1
11:30 AM 10 15 25 11:30 PM 2 2 4
11:45 AM 13 15 28 11:45 PM 1 0 1
Volume Totals
. WL
SB NB Combined
12:00 AM - 12:00 PM 330 (38.0%) 539 (62.0%) 869 &5
12:00 PM - 12:00 AM 1012 (55.1%) 825 (44.9%) 1837 CREVES w L = 2098
24 Hours 1342 (49.6%) 1364 (50.4%) 2706
. 4= 139
Peak Hours
SB NB Combined
12:00 AM - 12:00 PM 8:30 AM 8:45 AM 8:30 AM
Volume 105 135 236 —2 G'O
Factor 0.77 0.64 0.68 (‘_ O
12:00 PM - 12:00 AM 2:30 PM 4:30 PM 5:00 PM -:T _ .
Volume 160 142 290 150 ot o
Factor 0.80 0.77 0.83 Y, k/ - Lfﬁ"

gt

1y



(IKE McCLUSKEY - WEE COUNT LLC
1110 E. EXCELSIOR RD.

SPOKANE WA. 99224
(509) 979-3331

+0TH Site: SPOKANE VALLEY
W. OF WOODLAWN 3/12/2015
25 MPH Thursday
Daily Volume
Interval Start WB EB Combined Interval Start WB EB Combined
12:00 AM 0 0 0 0 0 0 12:00°PM 8 27 3 13 11 40
12:15 AM 0 0 0 12:15 PM 5 4 9
12:30 AM 0 ] 0 12:30 PM 10 2 12
12:45 AM 0 0 0 12:45 PM 4 4 8
1:00°AM 0 0 0 0 0 0 1:00 PM 3 74 7 49 10 123
1:15 AM 0 0 0 1:15 PM 36 4 40
1:30 AM 0 0 0 1:30 PM 22 11 33
1:45 AM 0 0 0 1:45 PM 13 27 40
2:00 AM 0 0 0 0 0 0 2:00 PM 19 50 8 41 27 o1
2:15 AM 0 0 0 2:15 PM 12 17 29 -
2:30 AM 0 0 0 2:30 PM 10 8 187 - [ §
2:45 AM 0 0 0 2:45 PM 9 8 17 i
3:00 AM 1 1 0 0 1 1 3:00 PM 6 33 8 48 14 81
3:15 AM 0 0 0 3:15PM 7 9 16
3:30 AM 0 0 0 3:30 PM 5 13 18
3:45 AM 0 0 0 3:45 PM 15 18 33
4:00 AM 0 2 0 2 0 4 4:00 PM 8 26 13 56 21 82
4:15 AM 1 0 1 4:15 PM 5 14 19
4:30 AM 0 1 1 4:30 PM 6 4 10
4:45 AM 1 1 2 4:45 PM 7 25 32
5:00 AM 1 3 0 0 1 3 5:00 PM 7 28 14 32 21 60
5:15 AM 1 0 1 5:15 PM 4 9 13 ~
5:30 AM 1 0 1 5:30 PM 6 5 11 | —
5:45 AM 0 0 0 5:45 PM 11 4 15
6:00 AM 6 43 4 18 10 61 6:00 PM 5 21 7 35 12 56
6:15 AM 8 3 11 6:15 PM 5 4 9
6:30 AM 15 5 20 6:30 PM 3 11 14
6:45 AM 14 6 20 6:45 PM 8 13 21
7:00 AM 18 78 8 54 26 132 7:00 PM 4 13 2 5 6 18
7:15 AM 9 6 15 79 7:15 PM 2 1 3
7:30 AM 12 11 23— |< 7:30 PM 4 2 6
7:45 AM 39 29 68 7:45 PM 3 0 3
8:00 AM 9 32 14 33 23] 65 8:00 PM 2 11 4 6 6 17
8:15 AM 6 3 9 8:15 PM 4 1 5
8:30 AM 6 5 11 8:30 PM 3 0 3
8:45 AM 11 11 22 8:45 PM 2 1 3
9:00 AM 15 22 10 21 25 43 9:00 PM 3 5 1 3 4 8
9:15 AM 3 5 8 9:15 PM 0 1 1
9:30 AM 1 2 3 9:30 PM 2 0 2
9:45 AM 3 4 7 9:45 PM 0 1 1
10:00 AM 1 12 8 23 9 35 10:00 PM 0 0 0 1 0 1
10:15 AM 4 5 9 10:15 PM 0 0 0
10:30 AM 4 7 11 10:30 PM 0 0 0
10:45 AM 3 3 6 10:45 PM 0 1 1
11:00 AM 9 22 6 23 15 45 11:00 PM 0 0 0 1 0 1
11:15 AM 8 7 15 11:15 PM 0 0 0
11:30 AM 2 5 7 11:30 PM ] 1 1
11:45 AM 3 5 8 11:45 PM 0 0 0
Volume Totals //5
wB EB Combined hon
12:00 AM - 12:00 PM 215 (55.3%) 174 (44.7%) 389  “tT
12:00 PM - 12:00 AM 288 (49.8%) 290 (50.2%) 578 ?L,j,_ v, L= 720% <
- ,(,, = ‘.,C* "\_f’]g 24 Hours 503 (52.0%) 464 (48.0%) 967 o 4o 1/ o\\ - g
(S SR B8 q ts Peak Hours
wWB EB Combined
12:00 AM - 12:00 PM 7:00 AM 7:15 AM 7:00 AM Lo
Volume 78 60 132 265
Factor 0.50 0.52 0.49 -
356 .k 2210 Mg
12:00 PM - 12:00 AM 1:15PM 1:30 PM 1:15 PM ;
! -
Volume 90 63 140 x g 1 FS
Factor 0.63 0.58 0.88




PRD LANDUSE DISTRIBUTION FIGURES
7A THROUGH 7H
8A THROUGH 8H
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