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Pedestrians at Lilac Hills Ranch Roundabouts
February 20, 2014

The proposed Lilac Hills Ranch roundabout intersections are located at the northwest and
northeast corners of the development and are referred to as Intersection 1 and 2 respectively in
the Reid Middleton Lilac Hills Intersection Analysis (dated October 22, 2013). Both
intersections are surrounded by single-family detached units. See Figures 1 and 2.

Figure 1. Roundabout Intersection 1

The new community is a mixed use pedestrian oriented sustainable community within an
unincorporated area of San Diego County. The development design will result in a high internal
capture rate generating little pedestrian traffic entering and exiting the community via
roundabout intersections 1 and 2. However, both roundabout intersections are located adjacent
to multi-use and feeder trails and these trails will generate recreational pedestrian traffic.

Intersection capacity analysis is conducted for the AM and PM peak hours when motor vehicle
traffic is the greatest. The PM peak hour is typically the higher of the two. The majority of the
recreational pedestrian traffic will occur following the PM peak hour; after the users have
commuted home and then participate in their evening run, walk, etc.



Figure 2. Roundabout Intersection 2

It is a challenge to forecast recreational pedestrian traffic due to the lack of documentation on
trail usage and demand. What little data that is available is related to pedestrian trips between
home and work, shopping, or school but not recreational. For this analysis 50 pedestrians are
added at each pedestrian crossing during the PM peak hour. This value is much higher than
expected.

The Reid Middleton Lilac Hills Intersection Analysis (dated October 22, 2013) showed the
greatest delay for roundabout Intersections 1 and 2 occurred during the PM peak hour with
Road 3. The overall intersection average delays were 5.5 and 6.8 seconds/vehicle (sec/veh)
respectively. The very low delays indicated many gaps in the traffic and a large reserve capacity.

The analysis software dictates that approaching and exiting motor vehicle traffic will yield to all
pedestrian traffic. Because both roundabouts are operating well below capacity and many gaps
exist in the approaching traffic, the added pedestrians have no measurable impact on roundabout
performance. The overall intersection average delays remain at 5.5 and 6.8 sec/veh. Movement
summaries are attached.

HADOC\25St\13\012 Lilac Hills RB Peer Review (Accretive)\Traffic\2014-02-20 Pedestrians.docx



MOVEMENT SUMMARY Site: 2030 PM PH 4-Leg w Road 3
RMG w Peds

Intersection #1, 4-Leg, Reid Middleton Geometry (RMG)
2030 PM Peak Hour
With Road 3 - Base + Project - With Pedestrians

Roundabout

Mo_vement Performance - Vehicles

M e Bemand Average ' Levelof  95% Back of Queue Prop: " Effective’ " "Averads

Qo IR Tum Flow RV Delay Service  \ehicles'  Distence  Queued  Stop Rate

s vel/n i sec veh ft perveh
outh: NB Approach

S
3 L 26 2.0 0.041 15.5 LOS B 0.2 5.1 0.66 0.77 23.7
8 T 1 2.0 0.041 7.3 LOS A 0.2 5.1 0.66 0.59 247
18 R 1 2.0 0.041 8.7 LOS A 0.2 5.1 0.66 0.64 24.4
Approach 28 2.0 0.041 14.9 LOS B 0.2 5.1 0.66 0.76 23.8
East: WB Approach
1L L 1 2.0 0.406 9.5 LOS A 2.1 52.8 0.40 0.91 253
6T T 464 2.0 0.406 4.5 LOSA 2.1 52.8 0.40 0.46 27.5
6R R 1 2.0 0.406 4.6 LOS A 2.1 52.8 0.40 0.52 26.7
Approach 466 2.0 0.406 4.5 LOSA 2.1 52.8 0.40 0.46 27.5
North; SB Approach
7 L 1 2.0 0.103 9.9 LOS A 04 10.3 0.44 0.79 24.9
4 T 1 2.0 0.103 3.6 LOSA 0.4 10.3 0.44 0.43 26.5
14 R 98 2.0 0.103 6.3 LOS A 0.4 10.3 0.44 0.59 26.8
Approach 100 2.0 0.103 6.3 LOSA 0.4 10.3 0.44 0.59 26.8
West: EB Approach
5 L, 196 2.0 0.749 10.4 LOS B 7.0 1771 0.07 0.89 29.6
2 T 722 2.0 0.749 4.3 LOS A 7.0 177.1 0.07 0.36 34.1
12 R 45 2.0 0.749 5.7 LOSA 7.0 1771 0.07 0.51 33.0
Approach 962 2.0 0.749 5.6 LOS A 7.0 177.1 0.07 0.47 32.9
All Vehicles 1557 2.0 0.749 55 LOSA 7.0 1771 0.20 0.48 304

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.

Processed: Thursday, February 20, 2014 3:15:05 PM Copyright © 2000-2011 Akcelik and Associates Pty Ltd SIDR A P
SIDRA INTERSECTION 5.1.10.2069 www,sidrasolutions.com |NTERSECTION
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MOVEMENT SUMMARY Site: 2030 PM PH w Road 3 RMG w
Peds
Intersection #2, Reid Middleton Geometry (RMG)

2030 PM Peak Hour
With Road 3 - With Pedestrians

Roundabout

Degl~ Average  Levelof  985% Back of Quaue Prop. Effeclive ' Average
1Satn Delay Sarnvice Vehicles Distance.  Queued StopRate  Speed
vic ‘580 veh' it perveh
3 L 37 2.0 0.048 104 LOS B 0.2 5.2 0.48 0.70 24.4
8 T 1 2.0 0.048 7.4 LOSA 0.2 5.2 0.48 0.55 31.3
18 R 5 2.0 0.048 6.7 LOS A 0.2 5.2 0.48 0.56 26.4
Approach 43 2.0 0.048 9.9 LOS A 0.2 5.2 0.48 0.68 24.8 «
East: WB Approach
1L L 8 2.0 0.251 10.5 LOS B 1.4 34.6 0.16 0.88 296
6T T 247 2.0 0.251 4.4 LOSA 1.4 34.6 0.16 0.37 33.5
6R R 98 2.0 0.251 6.8 LOS A 1.4 346 0.16 0.53 329
Approach 352 2.0 0.251 5.2 LOS A 1.4 34.6 0.16 0.43 33.2
North: SB Approach
7 L 196 2.0 0.209 13.5 LOS B 0.8 21.2 0.38 0.73 29.0
4 T 1 2.0 0.209 6.7 LOS A 0.8 21.2 0.38 0.52 31.9
14 R 1 2.0 0.209 7.9 LOS A 0.8 21.2 0.38 0.59 31.5
Approach 198 2.0 0.209 13.4 LOS B 0.8 21.2 0.38 0.73 29.0:
West: EB Approach
5 L 1 2.0 0.341 13.0 LOS B 1.7 42.7 0.38 0.87 29.9
2 T 328 2.0 0.341 4.3 LOSA 17 427 0.38 0.44 27.6
12 R 51 2.0 0.341 4.5 LOS A 1.7 427 0.38 0.50 26.7
Approach 380 2.0 0.341 4.4 LOSA 1.7 427 0.38 0.45 27.5
All Vehicles 974 2.0 0.341 6.8 LOSA 1.7 427 0.30 0.51 29.4

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.

Processed: Thursday, February 20, 2014 3:21:36 PM Copyright © 2000-2011 Akcelik and Associates Pty Ltd SIDRA -
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Review Comments/Design Notes

Project Title:

W Lilac Rd Roundabouts Design Phase (%): Conceptual

Owner:

Accretive Investments, Inc. Date: October 25, 2013

Topic/
Reference

Comment

Introduction/

Initial Design
Assumptions

Reid Middleton (RM) was contracted by Accretive Investments, Inc. to provide a peer
review of two single lane roundabouts on W Lilac Rd. The conceptual roundabouts had
been prepared by Landmark Consulting. RM was given the following assumptions for the
design:

- The design vehicle for these roundabouts is a WB-50.

- Roundabout 1 (RB 1): The approach speeds from the existing west leg (W Lilac Rd) and
from the proposed east leg (I0OD) are 40mph. The speeds from the existing north leg

(W Lilac Rd), proposed south leg (Residential Rd), and proposed southeast leg (Main St)
are 30mph.

- Roundabout 2 (RB 2): The approach speeds from the existing north leg (W Lilac Rd)
and existing east leg (W Lilac Rd) are 40mph. The speeds from the proposed west leg
(Main St) and proposed south leg (Residential Rd) are 30 mph.

RM reviewed the roundabout traffic analysis, horizontal geometrics, and preliminary
grading of the proposed roundabouts. To achieve a safe and efficient design, a
roundabout needs proper deflection, good speed control and natural drive paths. In
reviewing the layout of these roundabout designs, it was determined that the horizontal
geometrics would not adequately achieve these goals (Figures 1-2). RM provided several
alternative new layouts that address the concerns of the initial layouts and will provide the
desired user behavior at these intersections (Figures 3-6). A comparison of the initial and
RM proposed layouts can be seen in Figure 7-8. In addition, Appendix B contains all the
corresponding back-up calculations for the horizontal geometrics of the RM conceptual
roundabouts.

To calculate the fastest paths in the initial and RM designed roundabouts, the method
developed by the Ada County Highway District was used. The method was created to be
objective, repeatable, conform to the current FHWA Roundabout Guide and to reflect
anticipated driver behavior and vehicle performance. A copy of this method can be seen
in Appendix D. The design vehicle (WB-50) movements were calculated with a tire
clearance of 18in to the outside curb, 6in to mountable curbs, and 0Oin to truck aprons.
Due to the conservative nature of Autoturn™, this distance will ensure trucks can
negotiate the roundabout comfortably.

RM will be available to answer any questions that might arise from the specifics of these
layouts.

W Lilac Rd Roundabouts October 2013
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Topic/
Reference

Comment

Intersection 1
Traffic Analysis
(Appendix A)

The all-way-stop-control does not accommodate the volumes at this intersection. The
traffic signal and roundabout both provide good intersection performance; however, the
roundabout provides greater reserve capacity for future growth (lower v/c ratios). The
roundabout also provides a safer intersection where a diverse mix of users can
successfully share the public right-of-way in a calm and aesthetic environment. The
roundabout allows greater flexibility to accommodate a revised road configuration such as
the addition of the 10D (or replacing W Lilac Rd with the IOD. Traffic analysis for a five leg
roundabout (that incorporates both W Lilac Rd and IOD) show this configuration would
work well with the traffic volumes. For full intersection analysis see Appendix A.

Intersection 2
Traffic Analysis
(Appendix A)

The all-way-stop-control, the traffic signal and the roundabout all accommodate the traffic
volumes at Intersection 2. Like Intersection 1, the roundabout provides greater reserve
capacity for future growth (lower v/c ratios), and provides the other benefits listed above.
For full intersection analysis see Appendix A.

Intersection
Safety

Roundabouts offers safety features that traffic signals do not. The strength of a
roundabout is entry speed reduction and speed consistency through the intersection. A
well-designed roundabout minimizes differential speeds to reduce collision rates and
severity of collisions between conflicting vehicles. According to NCHRP Report 572, a
roundabout has a 76% reduction in severe injury collisions compared to traffic signals.

The roundabout geometry removes the most severe collisions. Head on, right angle, and
T-bone collisions do not occur at a roundabout; the geometry does not facilitate these
types of collisions. The slow motor vehicle speeds through the intersection establishes a
safer condition for pedestrians and bicycles users as well.

At Intersection 1, a roundabout alternative will provide additional safety benefits due to the
roadway configuration. The existing curvature of W Lilac Rd does not lend itself to the
construction of a safe traffic signal. However, a roundabout uses this existing curvature to
its advantage by slowing and directing vehicles to properly enter the intersection.

Traffic signals do not always operate safely and efficiently under skewed roadway
conditions. The intersect angle of proposed and existing alignments at Intersection 1
create this skewed condition, especially if the IOD alignment is constructed. Roundabouts
on the other hand, can create order from alignments that intersect at skewed angles which
results in added safety benefits.

The roundabout will also offer added safety benefits at Intersection 2 where the roadway
alignments also intersect at skewed angles. At this intersection, the higher approach
speeds of W Lilac Rd (40mph) and roadway alignments make the roundabout a much
safer alternative over the all-way-stop-control and traffic signal control.

Peer Review
RB 1

A four-leg conceptual roundabout with the existing W Lilac Rd configuration was reviewed.
The following item nos. 1-13 correspond to the triangular callouts on Figure 1.

W Lilac Rd Roundabouts
Exhibit of Findings

October 2013
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I Comment
Reference
The geometry for the approach from Main St does not slow vehicles as they enter the
roundabout. Vehicles can enter the roundabout at a speed greater than 40mph while the
conflicting traffic would be traveling approximately 15mph. Speeds this fast negate the
Iltem 1 innate safety benefits associated with single lane roundabouts. There will be an increase
(Figure 1) in failure to yield, increasing the potential for collisions. In addition, these potential
collisions will result in severe damage due to the high speed differentials. A speed
differential 6-7mph in conflicting paths is recommended at this location. In addition,
entering speeds should be approximately 20-22mph.

The geometry for the approach from Main St does nothing to slow vehicles down prior to
ltem 2 the crosswalk location. _The safety of pedestrian, bicycles, and equestrian users are
(Figure 1) dependent on slow vehicle speeds, controlled by the geometry of the roundabout. In

addition, the commuter bicyclists will want to merge with vehicle traffic to negotiate the

roundabout which is easier and safer when speeds are kept around 20-22mph.
ltem 3 The geometry for _th_e approaches from W Lilac Rd (both the west and north leg) do not
(Figure 1) slow vehicles sufficiently. Vehicles can enter the roundabout at 25mph while an entering

speed of 20-22mph is more appropriate for a roundabout. See Item 2.

The exit onto Main St, Residential St and W Lilac Rd (west leg) is not a natural path.

Vehicles will need to brake to negotiate the exit safely, contrary to driver expectation. In
Item 4 addition, the splitter island does not guide circulating vehicles out of the roundabout in a
(Figure 1) path that is natural (see cyan line). The radius of this splitter island stripe should be

tangent with the central truck apron curb. The potential for curb strikes on these exits is

high and the capacity will be decreased with this type of design.
ltem 5 Pavement marking arrows in circulating lane for a single lane roundabout are not
(Figure 1) recommended.

The splitter island is too short on the Residential St. A minimum splitter island length of
Iltem 6 50ft is recommended for this location. In addition, the pedestrian refuge is compromised
(Figure 1) on this leg. The pedestrian refuge island is an important safety feature at this location due

to the trail connection and pedestrian connectivity.

The bicycle crossing on W Lilac Rd (west leg) is located too far from the roundabout to get
ltem 7 any safety benefits associated with vehicles slowing to negotiate the intersection. Ideally
(Figure 1) these crossings should be located one car length from the circulating roadway of the

roundabout.

The design vehicle (WB-50) does not seem to be accommodated on the exit to the

Residential St and to Main St (see green lines depicting the tire tracks). A design vehicle
Iltem 8 should be able to negotiate the roundabout without having to put the tractor tires onto the
(Figure 1) truck apron (which is reserved for the trailer part of the truck). Itis recommended that a

WB-50 be able to negotiate this roundabout to ensure construction vehicles for the

development will have adequate access.

W Lilac Rd Roundabouts October 2013
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Topic/
P Comment
Reference
Iltem 9 It is not clear how this roundabout would accommodate the proposed 10D without major
(Figure 1) shifts in central island location or other approach alignments.
Iltem 10 The minimum recommended multiuse trail is 8ft. On Main St from the bike ramp to the
(Figure 1) pedestrian crosswalk, a minimum width of 8ft should be maintained.
The bike ramp to the multiuse trail from W Lilac Rd and Main St is too wide. This may be
mistaken as a driveway and entice vehicle traffic. In addition, RM does not recommend
Iltem 11 . . . . : - ) .
(Figure 1) blcycle ramps oriented t_hls way as less experlenC(_ad bicyclists will swerve into travel lane
to line themselves up with the ramp. See Appendix E for more explanation on Bicycle
Treatment Facilities.
ltem 12 The bicycle ramp exiting onto Main St is angled in a way that inexperienced bicyclists will
. be guided into the vehicle traffic. See Appendix E for more explanation on Bicycle
(Figure 1) _
Facilities.
Iltem 13 . L . .
. This location is not recommended as a bicycle crossing (see Item 7).
(Figure 1)
. The conceptual layout of RB 2 was in the development stages of design. Therefore, the
Peer Review . . . . . . .
RB 2 rou.n.d_about details were not reviewed, including the design (_)f bicycle and pedestrllan
facilities. The following item nos. 14-21 correspond to the triangular callouts on Figure 2.
ltem 14 The taper rate for the splitter island on the Residential St is abrupt for an approach speed
(Figure 2) of 30mph.
The geometry for the approach from W Lilac Rd (north leg) does not slow vehicles
ltem 15 sufficiently as they enter the roundabout. Vehicles can enter the roundabout at 25mph
(Figure 2) while an entering speed of 20-22mph is more appropriate for a roundabout. This will
9 ensure the safety benefits and capacity predicted for this single lane roundabout are
achieved.
Iltem 16 The geometry for the approach from Main St and the Residential St does nothing to slow
(Figure 2) vehicles down prior to the crosswalk location, which causes safety concerns.
W Lilac Rd Roundabouts October 2013
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opIe] Comment
Reference

ltem 17 The pedestrian refuge island on the Residential St may not meet current standards for a

(Figure 2) minimum distance of 6.0ft. This refuge does not provide adequate protection.

ltem 18 Thg spl_itter islands are too short on W Lilac Rd (both the north and gast legs). A minimum

(Figure 2) splitter island length is 50ft, however due to the higher speeds on this approach a longer
splitter island is desirable (100-150ft).
The right turn from westbound W Lilac Rd is an unnatural path. Drivers will straighten this

Item 19 path out (see difference between outside curb lines and the blue line). The straightened

(Figure 2) path creates a faster right turn that is appropriate at this location. In addition, the unused
space is inefficient and will collect debris.
All of the exits from this roundabout are designed with an unnatural path, however, it is
more pronounced on the W Lilac Rd (north and east legs). Vehicles will need to brake to

ltem 20 negotiate th_ese e_xits sgifely, contrary to driver expectation_. In addition, _the splitter island

(Figure 2) does not guide circulating vehicles out of the roundabout in a path that is natural (see cyan
line). The radius of this splitter island stripe should be tangent with the central truck apron
curb. The potential for curb strikes on these exits is high and the capacity will be
decreased with this type of design.
The design vehicle (WB-50) does not seem to be accommodated on the exit to the
Residential St and to Main St (see green lines depicting the tire tracks). A design vehicle

ltem 21 should be able to negotiate the roundabout without having to put the tractor tires onto the

(Figure 2) truck apron (which is reserved for the trailer part of the truck). It is recommended that a
WB-50 be able to negotiate this roundabout to ensure construction vehicles for the
development will have adequate access.
RM designed a conceptual roundabout that addresses the above concerns of the first
intersection. This layout, RB 1, is designed to accommodate the existing W Lilac Rd
(north leg). The following item nos. 22-25 correspond to the circular callouts on Figure 3.
The roundabout is versatile so that with minor modifications, it will accommodate the
proposed IOD alignment rather than the existing W Lilac Rd (north leg). The location of

RM Design the central island and three legs are the same in this roundabout, RB 1 (Alt A) as in RB 1.

RB 1 An accurate representation of the roundabout impacts, regardless of which alignment is

RB 1 (Alt A) built for that fourth leg, can be determined and quantified for the majority of the

RB 1 (Alt B) intersection. Item no. 26 corresponds to the circular callouts on Figure 4. Finally, in an
effort to provide for both the W Lilac Rd (north leg) and proposed IOD alignment, a five-leg
roundabout, RB 1 (Alt B) was designed. The following item nos. 27-29 correspond to the
circular callouts on Figure 5. Appendix B contains all the corresponding back-up
calculations for the horizontal geometrics of these RM conceptual roundabouts such as
fastest paths, truck turning movements and sight distance requirements.

W Lilac Rd Roundabouts October 2013
Exhibit of Findings A

¥ ReidMiddleton




Topic/
P Comment
Reference
Item 22 Bike ramps are detailed based on RM recommended design. The reasoning behind this
(Figure 3) type of design can be found in Appendix E.
Iltem 23 Pedestrian refuge islands were designed with equestrian users in mind — the width is a
(Figure 3) minimum of 10ft.
Iltem 24 Multiuse trail and landscaping buffer widths can be adjusted. (Multiuse trail minimum width
(Figure 3) is 8ft with 10ft being desirable).
This type of ramp was used to indicate that all multiuse path users except bicyclists should
use this pedestrian crossing and subsequent multiuse paths. The bike path continues
Iltem 25 around the north side of the roundabout and “bike only” pavement markings could be
(Figure 3) used. For bicycle users, the path around the north of the roundabout was designed to limit
crosswalk exposure for those traveling from Main St to westbound W Lilac Rd (only one
crossing versus three if they traverse using the southern multiuse path).
Entry curvature on Main St and exit curvature on W Lilac Rd changed slightly to
Item 26 accommodate the proposed IOD alignment. All other curb locations remain the same as
(Figure 4) RB 1.
The splitter island length is influenced by the approach speed. When the approach speed
Item 27 is 30mph a minimum splitter island length of 50ft is acceptable. At higher speeds, the
(Figure 5) splitter island length increases.
This type of ramp was used to indicate that all multiuse path users should use this
Iltem 28 pedestrian crossing and subsequent multiuse paths. Bicyclists are encouraged to use the
(Figure 5) southern multiuse path system as this route does not substantially increase their
crosswalk exposure.
W Lilac Rd Roundabouts October 2013
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Topic/
P Comment
Reference
This roundabout provides an excellent way of designing for the existing W Lilac Rd, but
ltem 29 leaving options open for future 10D alignment development. Residents that live along W
(Figure 5) Lilac Rd will not have to be inconvenienced with a road closure, and they will not have a
9 negative impact on the roundabout safety or operations. The IOD leg can be built at a
later time with no impact to existing roundabout operations.
RM designed a conceptual roundabout, RB 2 that addresses the above concerns of the
RM Desian second intersection. The following item nos. 30-31 correspond to the circular callouts on
RB 2 9 Figure 6. Appendix B contains all the corresponding back-up calculations for the
horizontal geometrics of these RM conceptual roundabouts such as fastest paths, truck
turning movements and sight distance requirements.
Item 30 Pedestrian facilities and corresponding crosswalk locations can be adjusted as needed
(Figure 6) based on proposed routes.
Iltem 31 Taking out the reverse curves on the W Lilac Rd exit (north leg) allows for a more natural
(Figure 6) vehicle path as cars exit the roundabout.
W Lilac Rd Roundabouts October 2013
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Topic/
Reference

Comment

Grading
(Appendix C)

Because design speeds (and fastest paths speeds) are controlled at roundabouts, there is
flexibility in constructing roundabouts at topographically challenging sites. It appears the
following grading guidelines are achievable in both RB 2 and RB 2 (See Appendix C):
e Design the central island profile with vertical curve values equal to circulating
speeds (15mph)
e Design the central island profile with a maximum grade of 4%
e Use an approximate 2% cross slope (1.5% to 2.5%) for circulating lane, approach
lanes and exit lanes
e Design outside curb profiles based on elevations of central island profile with
appropriate cross slopes. Vertical curve values will be based on the design speed
of the roundabout (20mph)
e Tie into existing/proposed curb alignments at the leading edge of the splitter
islands using vertical curve values consistent with approach speeds
e Detail spot elevations based on vertical curve grading and check that all of the
above guidelines are incorporated (not included in Appendix C — detailed in final
design)
e Check that positive drainage is achieved (not included in Appendix C — detailed in
final design)
e Check that all ADA grading requirements are met at pedestrian refuge islands (not
included in Appendix C — detailed in final design)

The initial finished grade at the location of RB 1 will need to be modified to incorporate
roundabout grading principles. The initial finished grade at the location of RB 2 will only
need slight adjustments to accommodate roundabout grading principles. These profiles
can be finessed as final design continues to optimize grading. Based on preliminary
roundabout grading, it appears that roundabouts can be constructed at these two locations
without compromising the operations or safety of the intersections.

Conclusion

Through the use of curbs, truck aprons, sidewalks, and landscaping, the roundabout is a
great way to balance the varying needs of heavy vehicles, commuter vehicles, local traffic,
bicyclists, pedestrians and equestrian users. These roundabouts will create an environ-
ment where this diverse mix of users can successfully share the public right-of-way.

The roundabouts will accommodate the predicted traffic with slightly less overall
intersection delay than the traffic signal and with added safety benefits. The geometric
flexibility of roundabouts can incorporate either the existing W Lilac Rd, the proposed 10D
alignment, or both with improved safety and capacity over a traffic signal. Well-designed,
single-lane roundabouts will operate more safely and efficiently at the two intersection
locations on W Lilac Rd than the other options and are the recommended alternative.
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APPENDIX A
(TRAFFIC ANALYSIS)
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Lilac Hills Intersection Analysis
October 22, 2013

This report summarizes the operational analysis of two intersections located at the west
(Intersection 1) and east end (Intersection 2) of the Lilac Hills Ranch. Each intersection is
analyzed for three types of intersection control.

1. All-Way Stop-Control (AWSC)
2. Traffic Signal
3. Roundabout

Analysis is conducted for the AM and PM peak hours at each intersection for two conditions:
with and without Road 3. AWSC and traffic signal analysis is conducted with Synchro, Version
8.0; roundabout analysis is conducted using SIDRA, Version 5.1 with an Environmental Factor
of 1.1. Roundabout analysis is conducted with Reid Middleton conceptual layout geometry.
Tables 1 and 2 summarize 2030 AM and PM peak hour volumes provided by Landmark
Consulting.

Table 1. Intersection 1 - 2030 Peak Hour Traffic Volumes

Time & Approach Left | Through | Right

AM Peak Hour Without Road 3
NB Approach 52 0 2
SB Approach 0 0 70
EB Approach 60 296 18
WB Approach 1 506 0
Intersection Total 1,005

PM Peak Hour Without Road 3
NB Approach 24 0 1
SB Approach 0 0 70
EB Approach 80 529 41
WB Approach 1 342 0
Intersection Total 1,088

AM Peak Hour With Road 3
NB Approach 52 0 2
SB Approach 0 0 140
EB Approach 90 341 18
WB Approach 1 626 0
Intersection Total 1,270

PM Peak Hour With Road 3
NB Approach 24 0 1
SB Approach 0 0 90
EB Approach 180 664 41
WB Approach 1 427 0
Intersection Total 1,428

Lilac Hills Ranch Intersection Analysis 1
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Table 2. Intersection 2 - 2030 Peak Hour Traffic Volumes

Time & Approach Left Through | Right
AM Peak Hour Without Road 3
NB Approach 59 0
SB Approach 60 0
EB Approach 0 140 32
WB Approach 5 121 70
Intersection Total 496
PM Peak Hour Without Road 3
NB Approach 34 0
SB Approach 80 0
EB Approach 0 167 47
WB Approach 7 142 70
Intersection Total 552
AM Peak Hour With Road 3
NB Approach 59 0
SB Approach 90 0
EB Approach 0 185
WB Approach 5 241 140
Intersection Total 761
PM Peak Hour With Road 3
NB Approach 34 0
SB Approach 180 0
EB Approach 0 302 47
WB Approach 7 227 90
Intersection Total 892

Table 3 summarize the Level of Service thresholds for AWSC, roundabout, and traffic signal

control.

Table 3. AWSC and Roundabout LOS Criteria

Level of AWSC & Roundabout Intersection Traffic Signal
Service Average Delay Per Vehicle Intersection Average Delay Per
(seclveh) Vehicle (sec/veh)
A <10 <10
B >10and <15 >10and <20
C >15and <25 >20and <35
D >25and <35 >35and <55
E >35and <50 > 55 and <80
F > 50 > 80

Intersection 1

Analysis showed the need for left-turn lanes on the eastbound and westbound approaches to
Intersection 1 for the traffic signal control. Traffic signal analysis is conducted with a 60 second
cycle and permitted left turns.

Lilac Hills Ranch Intersection Analysis 2
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Intersection 1 AWSC fails with Road 3. The traffic signal and roundabout provide good
intersection performance but the roundabout provides greater reserve capacity for future growth
(lower v/c ratios), traffic calming, and a safer intersection.

Table 4. Intersection 1, 2030 AM Peak Hour Operational Analysis, Without Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.11 0.13 0.11 0.52 0.00 0.83
Mvmt Delay, sec/veh -- -- 86-A | 13.2-B | 7.7-A | 282-D
App Delay, sec/veh 104-B 9.7-A 124-B 28.2-D 20.1-C
95% Queue, feet * -- - - -- -- --
Traffic Signal Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.20 0.18 0.19 0.38 0.00 0.61
Mvmt Delay, sec/veh -- -- 58-A 6.0-A 40-A 89-A
App Delay, sec/veh 12.7-B 54-A 6.0-A 89-A 78-A
95% Queue, feet 32 22 18 | 64 1 | 119
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.06 0.09 0.31 0.43
Mvmt Delay, sec/veh - -- -- -
App Delay, sec/veh 114-B 6.8-A 53-A 40-A 51-A
95% Queue, feet 6 9 31 60
Int = Intersection; Mvmt = Movement; App = Approach
L HCM does not provide 95% queue lengths for AWSC Intersections
30 o
25 A
20 1d
| AWSC
15 v | Traffic Signal
Roundabout
10
5
0 T . . .
NB Approach  SB Approach  EB Approach WB Approach Intersection

Figure 1. Intersection 1, 2030 AM Peak Hour Average Delay (sec/veh), Without Road 3
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Table 5. Intersection 1, 2030 PM Peak Hour Operational Analysis, Without Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.05 0.13 0.14 0.89 0.00 0.58
Mvmt Delay, sec/veh -- -- 85-A | 348 -D| 79-A | 147-B
App Delay, sec/veh 10.1-B 9.7-A 31.6-D 14.7-B 24.3-C
95% Queue, feet * -- - - -- -- --
Traffic Signal Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.10 0.20 0.16 0.63 0.00 0.38
Mvmt Delay, sec/veh -- -- 34-A 82-A 30-A 53-A
App Delay, sec/veh 13.9-B 6.4-A 7.7-A 53-A 70-A
95% Queue, feet 21 25 18 | 120 1 | 62
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.03 0.07 0.55 0.29
Mvmt Delay, sec/veh - -- -- -
App Delay, sec/veh 126-B 59-A 51-A 39-A 50-A
95% Queue, feet 4 7 76 34
Int = Intersection; Mvmt = Movement; App = Approach
L HCM does not provide 95% queue lengths for AWSC Intersections
35.0 A
300
25.0 14
20.0 - m AWSC
| Traffic Signal
15.0 14
Roundabout
10.0 -
5.0 -
0.0 r r — Y
NB Approach  SB Approach  EB Approach WB Approach Intersection

Figure 2. Intersection 1, 2030 PM Peak Hour Average Delay (sec/veh), Without Road 3
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Table 6. Intersection 1, 2030 AM Peak Hour Operational Analysis, With Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.12 0.27 0.18 0.65 0.0 1.12
Mvmt Delay, sec/veh -- -- 97-A [ 181-C | 83-A 975-F
App Delay, sec/veh 11.3-B 11.6-B 16.4-C 97.4-F 55.6 - F
95% Queue, feet * -- -- -- -- -- --
Traffic Signal Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.18 0.33 0.35 0.39 0.00 0.68
Mvmt Delay, sec/veh -- -- 83-A 5.7-A 40-A 9.8-A
App Delay, sec/veh 148-B 6.0-A 6.2-A 9.8-A 83-A
95% Queue, feet 38 36 31 | 77 1 | 168
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.06 0.19 0.37 0.54
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 11.8-B 79-A 55-A 43-A 55-A
95% Queue, feet 6 24 43 88
Int = Intersection; Mvmt = Movement; App = Approach
1 HCM does not provide 95% queue lengths for AWSC Intersections
100.0 v
90.0 1
80.0 14
70.0 14
600 + = AWSC
50.0 v | Traffic Signal
40.0 14 Roundabout
30.0 14
200 +
10.0 A
0.0 r r 1 T
NB Approach SB Approach EB Approach WB Approach Intersection

Figure 3. Intersection 1, 2030 AM Peak Hour Average Delay (sec/veh), With Road 3
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Table 7. Intersection 1, 2030 PM Peak Hour Operational Analysis, With Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.05 0.17 0.33 1.16 0.00 0.76
Mvmt Delay, sec/veh -- -- 10.7-B |107.1-F| 82-A | 242-C
App Delay, sec/veh 10.6-B 105-B 87.5-F 242-C 62.2-F
95% Queue, feet * -- -- -- -- -- --
Traffic Signal Left/Thru/Right Left/Thru/Right Left Thru/Rt Left Thru/Rt
v/c Ratio 0.12 0.27 0.38 0.70 0.00 0.42
Mvmt Delay, sec/veh -- -- 6.0-A 8.8-A 3.0-A 5.1-A
App Delay, sec/veh 176-B 76-A 82-A 51-A 74-A
95% Queue, feet 24 32 43 | 172 1 | 81
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.04 0.10 0.74 0.40
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 149-C 6.3-A 56-A 45-A 55-A
95% Queue, feet 5 10 177 53
Int = Intersection; Mvmt = Movement; App = Approach
1 HCM does not provide 95% queue lengths for AWSC Intersections

90.0

80.0 14

70.0 1d

60.0 v

00 V7 m AWSC

| Traffic Signal
40.0 14 dab
Roundabout

30.0 14

20.0 1

10.0 -

0.0 r r T :
NB Approach  SB Approach  EB Approach WB Approach Intersection

Figure 4. Intersection 1, 2030 PM Peak Hour Average Delay (sec/veh), With Road 3
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Intersection 2

Analysis for Intersection 2 is conducted with single-lane approaches on all legs. Traffic signal

analysis is conducted with a 60 second cycle and permitted left turns.

Intersections 2 accommodates AM and PM peak hour traffic for all the intersection controls with
and without Road 3. The roundabout provides greater reserve capacity for future growth (lower

v/c ratios), traffic calming, and a safer intersection.

Table 8. Intersection 2, 2030 AM Peak Hour Operational Analysis, Without Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.10 0.10 0.23 0.26
Mvmt Delay, sec/veh - -- -- -
App Delay, sec/veh 8.6-A 8.7-A 8.8-A 8.8-A 8.7-A
95% Queue, feet * -- -- -- --
Traffic Signal Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.12 0.11 0.31 0.35
Mvmt Delay, sec/veh - -- -- -
App Delay, sec/veh 6.1-A 6.6-A 6.2-A 57-A 6.1-A
95% Queue, feet 17 16 29 29
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.07 0.06 0.15 0.11
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 8.6 - A 126-B 3.7-A 48-A 6.1-A
95% Queue, feet 6 5 15 12
Int = Intersection; Mvmt = Movement; App = Approach
1 HCM does not provide 95% queue lengths for AWSC Intersections
1
12 1d
10 v’
g - W AWSC
| Traffic Signal
® ] Roundabout
4 -
2 .
0 . . . .
NB Approach  SB Approach  EB Approach WB Approach Intersection

Figure 5. Intersection 2, 2030 AM Peak Hour Average Delay (sec/veh), Without Road 3
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Table 9. Intersection 2, 2030 PM Peak Hour Operational Analysis, Without Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.06 0.13 0.29 0.29
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 8.6 -A 9.0-A 92-A 9.1-A 9.1-A
95% Queue, feet * -- -- - - - ] -
Traffic Signal Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.07 0.15 0.36 0.37
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 6.1-A 72-A 6.7-A 6.3-A 65-A
95% Queue, feet 12 22 39 37
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.04 0.09 0.19 0.17
Mvmt Delay, sec/veh - -- -- -
App Delay, sec/veh 88-A 12.8-B 38-A 54-A 6.1-A
95% Queue, feet 4 8 20 21
Int = Intersection; Mvmt = Movement; App = Approach
L HCM does not provide 95% queue lengths for AWSC Intersections
14.0 v
120 v~
10.0 14
30 - mAWSC
| Traffic Signal
6.0 A
= Roundabout
4.0 -
2.0 -
0.0 r r . .
NB Approach  SB Approach  EB Approach WB Approach Intersection

Figure 6. Intersection 2, 2030 PM Peak Hour Average Delay (sec/veh), Without Road 3
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Table 10. Intersection 2, 2030 AM Peak Hour Operational Analysis, With Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.12 0.16 0.32 0.53
Mvmt Delay, sec/veh - -- -- -
App Delay, sec/veh 9.6 -A 9.9-A 10.2-B 126-B 11.3-B
95% Queue, feet * -- -- -- --
Traffic Signal Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.20 0.28 0.31 0.55
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 9.1-A 109-B 6.3-A 83-A 81-A
95% Queue, feet 28 38 48 84
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.07 0.10 0.17 0.31
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 8.9-A 13.2-B 38-A 55-A 6.4-A
95% Queue, feet 7 10 18 44
Int = Intersection; Mvmt = Movement; App = Approach
L HCM does not provide 95% queue lengths for AWSC Intersections
14.0 v
12.0 d
10.0 1d
8.0 A B AWSC
H Traffic Signal
6.0 -
= Roundabout
4.0 A
2.0 -
0.0 1 1 1 1 T
NB Approach  SB Approach  EB Approach WB Approach Intersection

Figure 7. Intersection 2, 2030 AM Peak Hour Average Delay (sec/veh), With Road 3
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Table 11. Intersection 2, 2030 PM Peak Hour Operational Analysis, With Road 3

Performance Northbound Southbound Eastbound Westbound Int
Measure Approach Approach Approach Approach Delay
All-Way Stop-Control Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.08 0.33 0.54 0.50
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 99-A 121-B 141-B 13.1-B 13.1-B
95% Queue, feet * -- - - --
Traffic Signal Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.09 0.45 0.53 0.49
Mvmt Delay, sec/veh -- -- -- --
App Delay, sec/veh 8.0-A 12.7-B 104-B 9.3-A 10.3-B
95% Queue, feet 20 76 113 98
Roundabout Left/Thru/Right Left/Thru/Right Left/Thru/Right Left/Thru/Right
v/c Ratio 0.05 0.21 0.34 0.25
Mvmt Delay, sec/veh - -- -- -
App Delay, sec/veh 99-A 13.4-B 44-A 52-A 6.8-A
95% Queue, feet 5 21 43 35
Int = Intersection; Mvmt = Movement; App = Approach
L HCM does not provide 95% queue lengths for AWSC Intersections
16.0 v
14.0 14
12.0 14
10.0 -
| AWSC
8.0 A | Traffic Signal
6.0 - m Roundabout
4.0 -
2.0 A
0.0 r r T T
NB Approach  SB Approach  EB Approach WB Approach Intersection

Figure 8. Intersection 2, 2030 PM Peak Hour Average Delay (sec/veh), With Road 3

Intersection 1 awith Five Leg Roundabout
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Intersection 1 was also analyzed with a five-leg roundabout that would provide access to
approximately 12 single-unit homes on the north leg. The five-leg roundabout accommodates
the 2030 peak hour volumes with low delays, short 95™ percentile queues, and reserve capacity
for future growth. The five-leg roundabout provides access to the single-unit homes on the north

leg, traffic calming, and a safer intersection. See Table 12 and Figure 9.

Table 12. Intersection 1, 2030 with a Five Leg Roundabout

Performance NB SB EB NWB SWB Int
Measure Approach Approach Approach Approach Approach Delay

AM PH without Road 3 Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt

v/c Ratio 0.06 0.01 0.30 0.44 0.09

Mvmt Delay, sec/veh -- -- -- -- --

App Delay, sec/veh 11.2-B 8.3-A 52-A 11.6-B 6.6 - A 88-A
95% Queue, feet * 5 1 34 61 10

PM PH without Road 3 Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt

v/c Ratio 0.03 0.01 0.52 0.30 0.08

Mvmt Delay, sec/veh -- -- -- -- --

App Delay, sec/veh 122-B 72-A 49-A 115-B 56-A 72-A
95% Queue, feet 4 1 80 34 8

AM PH with Road 3 Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt

v/c Ratio 0.06 0.02 0.36 0.56 0.20

Mvmt Delay, sec/veh -- -- -- -- --

App Delay, sec/veh 11.6-B 95-A 54-A 119-B 7.6-A 9.2-A
95% Queue, feet 6 2 45 89 27

PM PH with Road 3 Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt Lt/Thru/Rt

v/c Ratio 0.04 0.01 0.70 0.40 0.10

Mvmt Delay, sec/veh -- -- -- -- --

App Delay, sec/veh 144-B 76-A 55-A 121-B 6.0-A 7.7-A
95% Queue, feet 5 1 189 51 12

NB = Northbound; SB = Southbound; EB = Eastbound; NWB = Northwest bound; SWB = Southwest bound
PH = Peak Hour; Int = Intersection; Mvmt = Movement; App = Approach
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Figure 9. Intersection 1, 2030 with a Five-Leg Roundabout
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Intersection 1

All-Way Stop Control Analysis



AWSC Int 1 - 2030 AM PH AWSC without Road 3.syn
1: NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013
A ey v A b A2 ML A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % P % P & &
Sign Control Stop Stop Stop Stop
Volume (vph) 60 296 18 1 506 1 52 1 2 1 1 70
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 65 322 20 1 550 1 57 1 2 1 1 76
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBi
Volume Total (vph) 65 341 1 551 60 78
Volume Left (vph) 65 0 1 0 57 1
Volume Right (vph) 0 20 0 1 2 76
Hadj (s) 053 -001 053 003 020 -055
Departure Headway () 6.1 5.5 59 5.4 6.6 5.8
Degree Utilization, x 011 052 000 08 011 013
Capacity (veh/h) 566 637 585 651 493 550
Control Delay (s) 86 132 7.7 282 104 9.7
Approach Delay (s) 124 28.2 10.4 9.7
Approach LOS B D B A
Intersection Summary
Delay 20.1
HCM Level of Service C
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
Synchro 8 Report
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AWSC Int 1 - 2030 PM PH AWSC without Road 3.syn

1. NB Approach/SB Approach & EB Approach/WB Approach 10/8/2013
N U Y R A
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT SBR
Lane Configurations % B % 1s & &
Sign Control Stop Stop Stop Stop
Volume (vph) 80 529 41 1 342 1 24 1 1 1 1 70
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 87 575 45 1 372 1 26 1 1 1 1 76
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBi
Volume Total (vph) 87 620 1 373 28 78
Volume Left (vph) 87 0 1 0 26 1
Volume Right {vph) 0 45 0 1 1 76
Hadj (s) 053 002 053 003 020 -055
Departure Headway (s) 5.8 52 6.1 5.6 6.8 59
Degree Utilization, x 014 089 000 058 005 0.13
Capacity (veh/h) 614 685 574 631 489 562
Control Delay (s) 85 348 79 147 1041 9.7
Approach Delay (s) 31.6 14.7 10.1 9.7
Approach LOS D B B A
Intersection Summary
Delay 243
HCM Level of Service c
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
Synchro 8 Report
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AWSC Int 1 - 2030 AM PH AWSC with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013
e
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T % s & &
Sign Control Stop Stop Stop Stop
Volume (vph) 90 341 18 1 626 1 52 1 2 1 1 140
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 98 371 20 1 680 1 57 1 2 1 1 152
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBf
Volume Total (vph) 98 390 1 682 60 154
Volume Left (vph) 98 0 1 0 57 1
Volume Right (vph) 0 20 0 1 2 152
Hadj (s) 053 000 053 003 020 -0.56
Departure Headway (s) 6.5 6.0 6.4 59 7.3 6.3
Degree Utilization, x 018 065 000 112 012 027
Capacity (veh/h) 536 585 541 617 453 539
Control Delay (s) 97 181 83 975 113 116
Approach Delay (s) 16.4 97.4 113 116
Approach LOS C F B B
Intersection Summary
Delay 55.6
HCM Level of Service F
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
Synchro 8 Report
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AWSC Int 1-2030 PM PH AWSC with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/8/2013
O e T U Y
Movement: EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % S % Ts & &
Sign Control Stop Stop Stop Stop
Volume (vph) 180 664 41 1 427 1 24 0 1 1 1 90
Peak Hour Factor 092 092 09 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 196 722 45 1 464 1 26 0 1 1 1 98
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBi
Volume Total (vph) 196 766 1 465 27 100
Volume Left (vph) 196 0 1 0 26 1
Volume Right (vph) 0 45 0 1 1 98
Hadj (s) 053 -0.01 053 003 02 -055
Departure Headway (s) 6.0 54 6.4 59 7.2 6.2
Degree Utilization, x 033 116 000 076 005 017
Capacity (veh/h) 582 666 548 597 459 541
Control Delay (s) 10.7 1071 82 242 106 105
Approach Delay (s) 87.5 242 106 105
Approach LOS F C B B
Intersection Summary
Delay 62.2
HCM Level of Service F
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
Synchro 8 Report
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Intersection 1

Traffic Signal Analysis



Traffic Signal Int 1 - 2030 AM PH Traffic Signal without Road 3.syn
1: NB Approach/SB Approach & EB Approach/WB Approach’ 10/8/2013
T T 2 N . S S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBER
Lane Configurations N S 5 B & &
Volume (vph) 60 296 18 1 506 1 52 1 2 1 1 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1800 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 1846 0 1770 1863 0 0 1770 0 0 1615 0
Flt Permitted 0.374 0.555 0.688 0.996
Satd. Flow (perm) 697 1846 0 1034 1863 0 0 1275 0 0 1610 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 2 76
Link Speed (mph) 25 30 30 30
Link Distance (ft) 378 388 430 422
Travel Time (s) 10.3 8.8 98 9.6
Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 09
Shared Lane Traffic (%)
Lane Group Flow {vph) 65 342 0 1 551 0 0 60 0 0 78 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split () 38.0 380 380 380 220 220 220 220
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 145 145 145 145 7.2 7.2
Actuated g/C Ratio 048 048 048 048 0.24 0.24
vic Ratio 019 038 0.00 0.61 0.20 0.18
Control Delay 5.8 6.0 4.0 89 12.7 54
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.8 6.0 4.0 8.9 12.7 54
LOS A A A A B A
Approach Delay 6.0 8.9 12.7 54
Approach LOS A A B A
Queue Length 50th (ft) 4 25 0 47 7 0
Queue Length 95th (ft) 18 64 1 119 32 22
Internal Link Dist (ft) 298 308 350 342
Turn Bay Length (ft) 100 100
Base Capacity (vph) 672 1781 997 1797 801 1039
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 010 019 000 0.31 0.07 0.08
Intersection’ Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 30.1
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 49.7% ICU Level of Service A
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Traffic Signal Int 1 - 2030 AM PH Traffic Signal without Road 3.syn
1: NB Approach/SB Approach & EB Approach/WB Approach 10/8/2013

Analysis Period (min) 15

Splits and Phases:  1: NB Approach/SB Approach & EB Approach/WB Approach
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Traffic Signal

Int 1 - 2030 PM PH Traffic Signal without Road 3.syn

1: NB Approach/SB Approach & EB Approach/\WWB Approach 10/8/2013
A ey v ANt A2 ML A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T b1 T & &
Volume (vph) 80 529 41 1 342 1 24 1 1 1 1 70
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 1842 0 1770 1863 0 0 1772 0 0 1615 0
FIt Permitted 0.540 0.337 0.716 0.997
Satd. Flow (perm) 1006 1842 0 628 1863 0 0 1327 0 0 1612 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 1 76
Link Speed (mph) 25 30 30 30
Link Distance (ft) 378 388 430 422
Travel Time (s) 10.3 8.8 9.8 9.6
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Shared Lane Traffic (%)
Lane Group Flow (vph) 87 620 0 1 373 0 0 28 0 0 78 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split (s) 38.0 380 380 380 220 220 220 220
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 16.7  16.7 16.7 167 6.5 6.5
Actuated g/C Ratio 053 0.53 053 053 0.21 0.21
v/c Ratio 016  0.63 000 038 0.10 0.20
Control Delay 43 8.2 3.0 53 13.9 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.3 8.2 3.0 53 13.9 6.4
LOS A A A A B A
Approach Delay 7.7 5.3 13.9 6.4
Approach LOS A A B A
Queue Length 50th (ft) 5 51 0 26 3 0
Queue Length 95th (ft) 18 120 1 62 21 25
Internal Link Dist (ft) 298 308 350 342
Turn Bay Length (ft) 100 100
Base Capacity (vph) 953 1746 595 1765 796 997
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 0.09 036 0.00 0.21 0.04 0.08
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 31.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 51.8% ICU Level of Service A
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Traffic Signal Int 1 - 2030 PM PH Traffic Signal without Road 3.syn

1. NB Approach/SB Approach & EB Approach/\WWB Approach 10/8/2013
Analysis Period (min) 15
Splits and Phases: 1. NB Approach/SB Approach & EB Approach/WB Approach
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Traffic Signal

Int 1 - 2030 AM PH Traffic Signal with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/8/2013
ey v oA A2 ML

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b1 YN % T &» &
Volume (vph) 90 341 18 1 626 1 52 1 2 1 1 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 1848 0 1770 1863 0 0 1770 0 0 1615 0
Flt Permitted 0.285 0.521 0.819 0.998
Satd. Flow (perm) 531 1848 0 970 1863 0 0 1518 0 0 1612 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 2 152
Link Speed (mph) 25 30 30 30
Link Distance (ft) 378 388 430 422
Travel Time (s) 10.3 8.8 9.8 9.6
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 09
Shared Lane Traffic (%) ‘
Lane Group Flow (vph) 98 391 0 1 681 0 0 60 0 0 154 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split (s) 390 390 39.0 390 210 210 210 210
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 185 185 185 185 76 7.6
Actuated g/C Ratio 053 0.53 053 053 0.22 0.22
v/c Ratio 035 039 0.00 0.68 0.18 0.33
Control Delay 8.3 5.7 4.0 9.8 14.8 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 5.7 4.0 9.8 14.8 6.0
LOS A A A A B A
Approach Delay 6.2 9.8 14.8 6.0
Approach LOS A A B A
Queue Length 50th (ft) 8 30 0 67 8 0
Queue Length 95th (ft) K} 77 1 168 38 36
Internal Link Dist (ft) 298 308 350 342
Turn Bay Length (ft) 100 100
Base Capacity (vph) 489 1702 893 1715 797 917
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 020 0.23 0.00 040 0.08 017
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 34.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 8.3 Intersection LOS; A
Intersection Capacity Utilization 63.4% ICU Level of Service B
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Traffic Signal

Int 1 - 2030 AM PH Traffic Signal with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/8/2013

Analysis Period (min) 15

Splits and Phases: 1. NB Approach/SB Approach & EB Approach/WB Approach
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Traffic Signal

Int 1 - 2030 PM PH Traffic Signal with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/8/2013
T TR 2 N . S

Lane Group EBL EBT EBR' WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T b1 T s &
Volume (vph) 180 664 4 1 427 1 24 0 1 1 1 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Satd. Flow {prot) 1770 1846 0 1770 1863 0 0 1768 0 0 1617 0
Flt Permitted 0.471 0.259 0.693 0.997
Satd. Flow (perm) 877 1846 0 482 1883 0 0 1284 0 0 1612 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 1 98
Link Speed (mph) 25 30 30 30
Link Distance (ft) 378 388 430 422
Travel Time (s) 10.3 8.8 9.8 9.6
Peak Hour Factor 092 092 092 092 092 09 092 092 0% 092 092 092
Shared Lane Traffic (%)
Lane Group Flow (vph) 196 767 0 1 465 0 0 27 0 0 100 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split (s) 39.0 390 390 390 21.0 210 210 210
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 224 224 224 224 6.7 6.7
Actuated g/C Ratio 060 0.60 060 0.60 0.18 0.18
v/c Ratio 038 070 000 042 0.12 0.27
Control Delay 6.0 8.8 3.0 5.1 17.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.0 8.8 3.0 5.1 17.6 76
LOS A A A A B A
Approach Delay 8.2 5.1 17.6 7.6
Approach LOS A A B A
Queue Length 50th (ft) 14 73 0 35 5 0
Queue Length 95th (ft) 43 172 1 81 24 32
Internal Link Dist (ft) 298 308 350 342
Turn Bay Length (ft) 100 100
Base Capacity (vph) 780 1643 429 1656 617 825
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 025 047 0.00 0.28 0.04 0.12
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 37.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay; 7.4 Intersection LOS: A
Intersection Capacity Utilization 58.8% ICU Level of Service B
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Traffic Signal Int 1 - 2030 PM PH Traffic Signal with Road 3.syn
1. NB Approach/SB Approach & EB Approach/WB Approach 10/8/2013

Analysis Period (min) 15

Splits and Phases: 1. NB Approach/SB Approach & EB Approach/WB Approach
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Intersection 1

Roundabout Analysis



MOVEMENT SUMMARY Site: 2030 AM PH 4-Leg wio Road 3
RMG

Intersection #1, 4-Leg, Reid Middleton Geometry (RMG)
2030 AM Peak Hour
Without Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles
Demand Deg. Average Level of 95% Back of Queue Prop. Effective  Average

Mov ID Turn Fiow Satn Delay Service Vehicles Distance Queued  Stop Rate
veh/h vic Sec veh ft per veh

South: NB Approach

3 L 57 2.0 0.060 11.8 LOS B 0.2 5.7 0.39 0.70 251

8 T 1 2.0 0.060 3.6 LOS A 0.2 5.7 0.39 0.38 264

18 R 2 2,0 0.060 4.9 LOS A 0.2 57 0.39 0.47 26.1

Approach 60 2.0 0.060 11.4 LOS B 0.2 5.7 0.39 0.68 25.1
East: WB Approach

1L L 1 2.0 0.429 9.0 LOS A 24 60.1 0.31 0.91 254

6T T 550 2.0 0.429 4.0 LOS A 2.4 60.1 0.31 0.40 27.8

6R R 1 2.0 0.429 4.1 LOS A 24 60.1 0.31 0.47 26.9

Approach 552 2.0 0.429 4.0 LOS A 24 60.1 0.31 0.40 27.8
North: SB Approach

7 L 1 2.0 0.085 104 LOS B 0.3 8.9 0.49 0.80 246

4 T 1 2.0 0.085 4.2 LOS A 0.3 8.9 0.49 0.48 26.3

14 R 76 2.0 0.085 6.8 LOS A 0.3 8.9 0.49 0.62 26.7

Approach 78 2.0 0.085 6.8 LOS A 0.3 8.9 0.49 0.62 26.6
West: EB Approach

5 L 65 2.0 0.314 10.3 LOS B 1.2 314 0.03 0.94 29.6 !

2 T 322 2.0 0.314 43 LOS A 1.2 314 0.03 0.37 343

12 R 20 2.0 0.314 5.6 LOS A 1.2 31.4 0.03 0.53 33.2

Approach 407 2.0 0.314 5.3 LOS A 1.2 314 0.03 0.47 334

All Vehicles 1097 2.0 0.429 51 LOS A 24 60.1 0.22 0.46 29.3

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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MOVEMENT SUMMARY Site: 2030 PM PH 4-Leg w/o Road 3
RMG

Intersection #1, 4-Leg, Reid Middleton Geometry (RMG)
2030 PM Peak Hour
Without Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles

Demand Deg. Average Level of 95% Back of Queue Prop. Effective  Average
MovID Turn Flow Satn Delay Service Vehicles  Distance  Queued Stop Rate  Speed
veh/h vi/c sec veh ft per veh mph

South: NB Approach

< L 26 2.0 0.033 13.2 LOS B 0.1 3.6 0.52 0.72 247
8 T 1 2.0 0.033 5.0 LOSA 0.1 3.6 0.52 0.48 258
18 R 1 20 0033 6.3 LOS A 0.1 3.6 0.52 0.55 25.6
Approach 28 2.0 0.033 12.6 LOS B 0.1 3.6 0.52 0.71 247
East: WB Approach
iL L 1 2.0 0.294 8.9 LOS A 1.4 344 0.25 0.93 253
6T T 372 2.0 0.294 3.9 LOS A 1.4 34.4 0.25 0.39 28.1
B6R R 1 2.0 0.294 4.0 LOS A 1.4 34.4 0.25 0.46 27.0
Approach 374 2.0 0.294 3.9 LOS A 1.4 34.4 0.25 0.39 28.0
North: SB Approach
7 L 1 2.0 0.074 9.5 LOS A 0.3 6.6 0.36 078 *+ 250
4 T 1 2.0 0.074 3.3 LOS A 0.3 6.6 0.36 0.37 26.8
14 R 76 2.0 0.074 5.9 LOS A 0.3 6.6 0.36 0.55 27.0
Approach 78 2.0 0.074 5.9 LOS A 0.3 6.6 0.36 0.55 27.0
West: EB Approach
5 L 87 2.0 0.546 10.3 LOS B 3.0 75.9 0.04 0,94 29.6
2 T 575 20 0.546 43 LOS A 3.0 75.9 0.04 0.37 34.2
12 R 45 2.0 0.546 5.6 LOS A 3.0 75.9 0.04 0.53 33.1
Approach 707 2.0 0.546 51 LOS A 3.0 75.9 0.04 0.45 33.5
All Vehicles 1187 20 0.546 5.0 LOS A 3.0 75.9 0.14 0.44 30.7

Level of Service (LOS) Method: Detay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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MOVEMENT SUMMARY Site: 2030 AM PH 4-Leg w Road 3

Intersection #1, 4-Leg, Reid Middleton Geometry (RMG)
2030 AM Peak Hour
With Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles

Demand Deg. Average Level of 95% Back of Queue

MovID Turn Flow HV Satn Delay Service Vehicles Distance

veh/h % v/c sec veh

ft

RMG

South: NB Approach

3 L 57 2.0 0.063 12.2 LOS B 0.2

8 T 1 20 0.063 39 LOS A 0.2

18 R 2 2.0 0.063 53 LOSA 0.2

Approach 60 2.0 0.063 11.8 LOS B 0.2
East: WB Approach

1L L 1 20 0.542 9.3 LOS A 315

6T T 680 2.0 0.542 4.3 LOS A 3.5

B8R R 1 2.0 0.542 4.4 LOS A 3.5

¢ Approach 683 2.0 0.542 4.3 LOS A 3.5
North: SB Approach

7 L 1 20 0.191 11.5 LOS B 0.9

4 T 1 20 0.191 5.3 LOS A 0.9

14 R 152 2.0 0.191 7.9 LOS A 0.9

Approach 154 2.0 0.191 7.9 LOS A 0.9
West: EB Approach

5 L 98 2.0 0.377 10.3 LOS B 17

2 T 371 2.0 0.377 43 LOS A 1.7

12 R 20 2.0 0.377 5.6 LOSA 1.7

Approach 488 2.0 0.377 55 LOS A 1.7

All Vehicles 1385 2.0 0.542 55 LOS A 315

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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Prop. Effective  Average
Queued  Stop Rate = Speed
per veh mph
0.43 0.71 25.0
0.43 0.42 26.2
0.43 0.50 26.0
0.43 0.70 251
0.40 0.89 254
0.40 0.44 27.5
0.40 0.49 26.6
0.40 0.44 27.5
0.62 0.86 242
0.62 0.61 257
0.62 0.73 26.3
0.62 0.73 26.3
0.03 0.92 29.6
0.03 0.36 343
0.03 0.52 331
0.03 0.48 33.1
0.30 0.50 28.9
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MOVEMENT SUMMARY Site: 2030 PM PH 4-Leg w Road 3
RMG

Intersection #1, 4-Leg, Reid Middleton Geometry (RMG)
2030 PM Peak Hour
With Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles
Demand Deg. Average 95% Back of Queue Prop. Effective  Average

Mov ID  Turn Flow HV Satn Delay Vehicles  Distance  Queued Stop Rate  Speed
veh/h % vic SEC veh ft per veh mph

South: NB Approach

3 L 26 2.0 0.041 15.5 LOS B 0.2 5.1 0.66 0.77 237

8 T 1 2.0 0.041 7.3 LOS A 0.2 5.1 0.66 0.59 247

18 R 1 2.0 0.041 8.7 LOS A 0.2 5.1 0.66 0.64 24 .4

Approach 28 2.0 0.041 14.9 LOS B 0.2 5.1 0.66 0.76 23.8
East: WB Approach

1L L 1 2.0 0.403 9.5 LOS A 24 52.8 0.40 0.91 25.3

6T T 464 2.0 0.403 4.5 LOS A 2.1 52.8 0.40 0.46 27.5

6R R 1 2.0 0.403 46 LOS A 2.1 52.8 0.40 0.52 26.7

Approach 466 2.0 0.403 4.5 LOS A 21 52.8 0.40 0.46 27.5
North: SB Approach

7 L 1 2.0 0.102 9.9 LOS A 0.4 10.3 0.44 0.79 249

4 T 1 2.0 0.102 3.6 LOS A 0.4 10.3 0.44 0.43 26.5

14 R 98 2.0 0.102 6.3 LOSA 0.4 10.3 0.44 0.59 26.8

Approach 100 2,0 0.102 6.3 LOS A 04 10.3 0.44 0.59 26.8
West: EB Approach

5 L 196 2.0 0.744 10.4 LOS B 7.0 1771 0.07 0.89 29.6

2 T 722 2.0 0.744 43 LOS A 7.0 1771 0.07 0.36 341

12 R 45 2.0 0.744 5.7 LOS A 7.0 1771 0.07 0.51 33.0

Approach 962 20 0.744 5.6 LOS A 7.0 1771 0.07 0.47 329

All Vehicles 1557 2.0 0.744 55 LOS A 7.0 177.1 0.20 0.48 304

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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Intersection 2

All-Way Stop Control Analysis



AWSC

Int 2 - 2030 AM PH AWSC without Road 3.syn
1. NB Approach/SB Approach & EB Approach/\WWB Approach

10/8/2013

A ey v NN 2 M
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & & &
Sign Control Stop Stop Stop Stop
Volume (vph) 1 140 32 5 121 70 59 1 9 60 1 1
Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 092
Hourly flow rate (vph) 1 152 35 5 132 76 64 1 10 65 1 1
Direction, Lane # EB1 WB1 NB1 SBf
Volume Total (vph) 188 213 75 67
Volume Left (vph) 1: 5 64 65
Volume Right (vph) 35 76 10 1
Hadj (s) -008 -018 013 022
Departure Headway (s) 4.4 43 5.0 5.1
Degree Utilization, x 023 026 010 0.0
Capacity (veh/h) 778 794 655 638
Control Delay (s) 8.8 8.8 8.6 8.7
Approach Delay (s) 8.8 8.8 8.6 8.7
Approach LOS A A A A
Intersection Summary
Delay 8.7
HCM Level of Service A
Intersection Capacity Utilization 24.6% ICU Level of Service A
Analysis Period (min) 15
Synchro 8 Report
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AWSC

Int 2 - 2030 PM PH AWSC without Road 3.syn
1: NB Approach/SB Approach & EB Approach/WB Approach

10/8/2013

Ay v AN AL A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations & & & &
Sign Control Stop Stop Stop Stop
Volume (vph) 1 167 47 7 142 70 34 1 5 80 1 1
Peak Hour Factor 092 092 092 092 09 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 182 51 8 154 76 37 1 5 87 1 1
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 234 238 43 89
Volume Left (vph) 1 8 37 87
Volume Right (vph) 51 76 5 1
Hadj (s) 010 -015 013 0.22
Departure Headway (s) 44 4.4 5.2 5.3
Degree Utilization, x 029 029 0.06 0.13
Capacity (veh/h) 782 785 618 621
Control Delay (s) 9.2 9.1 8.6 9.0
Approach Delay (s) 9.2 9.1 8.6 9.0
Approach LOS A A A A
Intersection Summary
Delay 9.1
HCM Level of Service A
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15
Synchro 8 Report
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AWSC Int 2 - 2030 AM PH AWSC with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR  SBL S8BT  SBR
Lane Configurations & & & &
Sign Control Stop Stop ‘ Stop Stop
Volume (vph) 1 185 32 5 241 140 59 1 9 90 1 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 201 35 5 262 152 64 1 10 98 1 1
Direction, Lane # EB1 WB1 NB1 SBf
Volume Total (vph) 237 420 75 100
Volume Left (vph) 1 5 64 98
Volume Right (vph) 35 152 10 1
Hadj (s) 005 -018 013 022
Departure Headway (s) 49 46 5.8 5.8
Degree Utilization, x 032 053 0142 0.16
Capacity (veh/h) 693 762 538 546
Control Delay (s) 102 1286 9.6 9.9
Approach Delay (s) 102 1286 9.6 9.9
Approach LOS B B A A
Intersection Summary
Delay 11.3
HCM Level of Service B
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15
Synchro 8 Report
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AWSC Int 2 - 2030 PM PH AWSC with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013
N Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & & &
Sign Control Stop Stop Stop Stop
Volume (vph) 1 302 47 7 227 90 34 1 5 180 1 1
Peak Hour Factor 092 092 092 092 0% 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 328 51 8 247 98 37 1 5 196 1 1
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 380 352 43 198
Volume Left (vph) 1 8 37 196
Volume Right (vph) 51 98 5 1
Hadj (s) -005 -013 013 023
Departure Headway (s) 5.1 5.1 6.4 6.1
Degree Utilization, x 0.54 050 008 033
Capacity (veh/h) 668 672 463 534
Control Delay (s) 14.1 13.1 99 121
Approach Delay (s) 14.1 13.1 99 121
Approach LOS B B - A B
Intersection Summary.
Delay 13.1
HCM Level of Service B
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15
Synchro 8 Report
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Intersection 2

Traffic Signal Analysis



Traffic Signal

Int 2 - 2030 AM PH Traffic Signal without Road 3.syn

1: NB Approach/SB Approach & EB Approach/\WWB Approach 10/4/2013
N R Y T

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR. SBL S8BT SBR
Lane Configurations ¢ &> s Y
Volume (vph) 1 140 32 5 121 70 59 1 9 60 1 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1816 0 0 1772 0 0 1754 0 0 1774 0
Flt Permitted 0.997 0.989 0.762 0.734
Satd. Flow (perm) 0 181 0 0 1754 0 0 13% 0 0 1365 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 64 10 1
Link Speed (mph) 25 30 30 30
Link Distance (ft) 378 388 430 422
Travel Time (s) 10.3 8.8 9.8 9.6
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Shared Lane Traffic (%)
Lane Group Flow {vph) 0 188 0 0 213 0 0 75 0 0 67 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split (s) 330 330 33.0 330 270 270 2710 270
Total Lost Time (s) 4.0 4.0 4.0 4.0
Act Effct Green (s) 7.5 74 10.1 10.1
Actuated g/C Ratio 0.33 0.32 0.44 0.44
v/c Ratio 0.31 0.35 0.12 0.11
Contro! Delay 6.2 5.7 6.1 6.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.2 57 6.1 6.6
LOS A A A A
Approach Delay 6.2 5.7 6.1 6.6
Approach LOS A A A A
Queue Length 50th {ft) 10 10 4 4
Queue Length 95th (it) 29 29 17 16
Internal Link Dist (ft) 298 308 350 342
Turn Bay Length (ft)
Base Capacity (vph) 1811 1754 1353 1324
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.10 0.12 0.06 0.05
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: Z3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.35
Intersection Signal Delay: 6.1 Intersection LOS: A
Intersection Capacity Utilization 24.6% ICU Level of Service A
Analysis Period (min) 15
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Traffic Signal

Int 2 - 2030 AM PH Traffic Signal without Road 3.syn

1. NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013

Splits and Phases:  1: NB Approach/SB Approach & EB Approach/WB Approach
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Traffic Signal

Int 2 - 2030 PM PH Traffic Signal without Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013
A ey v AN A M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & Fi S &
Volume (vph) 1 167 47 7 142 70 34 1 5 80 1 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1809 0 0 1779 0 0 1758 0 0 1772 0
Flt Permitted 0.998 0.982 0.775 0.731
Satd. Flow (perm) 0 1805 0 0 175 0 0 1421 0 0 1359 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 54 5 1
Link Speed (mph) 25 30 30 30
Link Distance (ft) 378 388 430 422
Travel Time (s) 10.3 8.8 9.8 9.6
Peak Hour Factor 092 092 092 092 082 092 092 092 098 092 092 092
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 234 0 0 238 0 0 43 0 0 89 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split (s) 330 330 33.0 330 210 270 2710 27.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Act Effct Green (s) 8.0 8.0 10.2 10.2
Actuated g/C Ratio 0.35 0.35 0.45 0.45
vic Ratio 0.36 0.37 0.07 0.15
Control Delay 6.7 6.3 6.1 7.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.7 6.3 6.1 7.2
LOS A A A A
Approach Delay 6.7 6.3 6.1 7.2
Approach LOS A A A A
Queue Length 50th (ft) 14 13 3 6
Queue Length 95th (ft) 39 37 12 22
Internal Link Dist (ft) 298 308 350 342
Turn Bay Length (ft)
Base Capacity (vph) 1805 1751 1353 1294
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.13 0.14 0.03 0.07
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 22.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 6.5 Intersection LOS: A
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15
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Traffic Signal Int 2 - 2030 PM PH Traffic Signal without Road 3.syn
1. NB Approach/SB Approach & EB Approach/WWB Approach 10/4/2013

Splits and Phases: 1. NB Approach/SB Approach & EB Approach/WB Approach
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Traffic Signal

Int 2 - 2030 AM PH Traffic Signal with Road 3.syn

1. NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013
S TR 2 N .

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i S &> s s
Volume (vph) 1 185 32 5 241 140 59 1 9 90 1 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1825 0 0 1770 0 0 1754 0 0 1773 0
Flt Permitted 0.998 0.996 0.710 0.676
Satd. Flow (perm) 0 1822 0 0 1764 0 0 1299 0 0 1258 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 66 10 1
Link Speed (mph) 25 30 30 30
Link Distance (ft) 378 388 430 422
Travel Time (s) 10.3 8.8 9.8 9.6
Peak Hour Factor 092 092 092 092 092 092 092 092 09 09 092 092
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 237 0 0 419 0 0 75 0 0 100 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 8
Total Split (s) 330 330 330 330 2710 2710 270 270
Total Lost Time (s) 4.0 4.0 4.0 4.0
Act Effct Green (s) 11.2 11.2 7.8 7.8
Actuated g/C Ratio 0.41 0.41 0.28 0.28
v/c Ratio 0.31 0.55 0.20 0.28
Control Delay 6.3 8.3 91 10.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.3 8.3 9.1 10.9
LOS A A A B
Approach Delay 6.3 8.3 9.1 10.9
Approach LOS A A A B
Queue Length 50th (ft) 16 29 6 9
Queue Length 95th (ft) 48 84 28 38
Internal Link Dist (ft) 298 308 350 342
Turn Bay Length (ft)
Base Capacity (vph) 1730 1677 1108 1072
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.14 0.25 0.07 0.09
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 27.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 8.1 Intersection LOS: A
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15
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Traffic Signal Int 2 - 2030 AM PH Traffic Signal with Road 3.syn
1: NB Approach/SB Approach & EB Approach/\WB Approach 10/4/2013

Splits and Phases;  1: NB Approach/SB Approach & EB Approach/WB Approach
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Traffic Signal

Int 2 - 2030 PM PH Traffic Signal with Road 3.syn

1: NB Approach/SB Approach & EB Approach/VWB Approach 10/4/2013
N T N Y

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i 8 & & &

Volume (vph) 1 302 47 7 227 90 34 1 5 180 1 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1829 0 0 1792 0 0 1758 0 0 1773 0
Flt Permitted 0.999 0.989 0.730 0.697

Satd. Flow (perm) 0 1827 0 0 1774 0 0 1338 0 0 1297 0
Right Turn on Red Yes Yes Yes Yes
Saltd. Flow (RTOR) 17 43 5 1

Link Speed (mph) 25 30 30 30

Link Distance (ft) 378 388 430 422

Travel Time (s) 10.3 8.8 9.8 9.6

Peak Hour Factor 092 092 092 092 092 0% 092 092 092 092 092 092
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 380 0 0 353 0 0 43 0 0 198 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6

Total Split (s) 320 320 320 320 280 280 280 280

Total Lost Time (s) 4.0 4.0 4.0 4.0

Act Effct Green (s) 12.1 121 10.5 105
Actuated g/C Ratio 0.39 0.39 0.34 0.34

v/c Ratio 0.53 0.49 0.09 0.45

Control Delay 104 9.3 8.0 12.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 10.4 9.3 8.0 12.7

LOS B A A B
Approach Delay 10.4 9.3 8.0 12.7
Approach LOS B A A B

Queue Length 50th (ft) 37 31 4 21

Queue Length 95th (1) 113 98 20 76

Internal Link Dist (ft) 298 308 350 342

Turn Bay Length (ft)

Base Capacity (vph) 1608 1565 1070 1036
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.24 0.23 0.04 0.19
Intersection Summary

Area Type: Other

Cycle Length; 60

Actuated Cycle Length: 31.1
"Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 10.3 Intersection LOS: B

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15
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Traffic Signal

Int 2 - 2030 PM PH Traffic Signal with Road 3.syn

1: NB Approach/SB Approach & EB Approach/WB Approach 10/4/2013
Splits and Phases: 1. NB Approach/SB Approach & EB Approach/WB Approach
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Intersection 2

Roundabout Analysis



MOVEMENT SUMMARY Site: 2030 AM PH wi/o Road 3 RMG

Intersection #2, Reid Middleton Geometry (RMG)
2030 AM Peak Hour
Without Road 3

Roundabout

Movement Performance - Vehicles
Demand 3 Average Level of 95% Back of Queue Prop. Effective  Average

Mov ID  Turn Flow Delay Service Vehicles  Distance  Queued Stop Rate  Speed
vehth Sec veh ft per veh mph

South: NB Approach

3 L 64 2.0 0.067 9.1 LOS A 0.2 6.3 0.29 0.64 247

8 T 1 3.0 0.067 6.1 LOS A 0.2 6.3 0.29 0.44 325

18 R 10 2.0 0.067 55 LOS A 0.2 6.3 0.29 0.46 271
Approach 75 20 0.067 8.6 LOS A 0.2 6.3 0.29 0.62 251
East: WB Approach

1L L 5 2.0 0.109 10.6 LOS B 0.5 12.3 0.18 0.90 29.6

6T T 132 2.0 0.109 4.6 LOS A 0.5 12.3 0.18 0.39 334

6R R 1 3.0 0.109 6.8 LOSA 0.5 12.3 0.18 0.55 32.8
Approach 138 2.0 0.109 438 LOS A 0.5 12,3 0.18 042 33.2
North: SB Approach

7 L 65 3.0 0.059 12.8 LOS B 0.2 5.3 0.27 0.68 293

4 T 1 3.0 0.059 6.0 LOS A 0.2 5.3 0.27 0.43 327

14 R 1 3.0 0.059 71 LOS A 0.2 5.3 0.27 0.50 322
Approach 67 3.0 0.059 12.6 LOS B 0.2 5.3 0.27 0.68 29.4
West: EB Approach

5 L 1 3.0 0.153 12.4 LOS B 0.6 15.2 0.17 0.88 30.0

2 T 152 2.0 0.153 3.7 LOSA 0.6 15.2 0.17 0.35 28.3

12 R 35 2.0 0.153 3.8 LOSA 0.6 15.2 0.17 0.43 27.2
Approach 188 2.0 0.153 3.7 LOS A 0.6 15.2 0.17 0.37 28.1
All Vehicles 468 2.2 0.153 6.1 LOS A 06 156.2 0.21 0.47 29.0

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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MOVEMENT SUMMARY Site: 2030 PM PH w/o Road 3 RMG

Intersection #2, Reid Middleton Geometry (RMG)
2030 PM Peak Hour
Without Road 3

Roundabout

Movement Performance - Vehicles
Demand Average Level of 95% Back of Queue Prop. Effective  Average

Mov ID  Turn Flow Delay Service Vehicles  Distance  Queued  Stop Rate  Speed
veh/h sec veh ft per veh mph

South: NB Approach

3 L 37 2.0 0.040 9.3 LOS A 0.1 3.8 0.32 0.65 247

8 T 1 2.0 0.040 6.2 LOS A 0.1 3.8 0.32 0.45 32.3

18 R 5 2.0 0.040 5.6 LOS A 0.1 3.8 0.32 0.47 27.0

Approach 43 2.0 0.040 8.8 LOSA 0.1 3.8 0.32 0.62 25.1
East: WB Approach

1L L 8 2.0 0.172 10.5 LOS B 0.8 21.0 0.14 0.88 29.6

6T T 154 2.0 0.172 4.4 LOS A 0.8 21.0 0.14 0.37 33.6

6R R 76 2.0 0.172 6.8 LOS A 0.8 21.0 0.14 0.53 33.0

Approach 238 2.0 0.172 54 LOS A 0.8 21.0 0.14 0.44 33.2
North: SB Approach

7 L 87 20 0.088 13.0 LOS B 0.3 7.9 0.28 0.69 29.2

4 T 1 2.0 0.088 6.1 LOS A 0.3 7.9 0.28 0.44 32.6

14 R 1 2.0 0.088 7.4 LOS A 0.3 7.9 0.28 0.52 32.0

Approach 89 2.0 0.088 12.8 LOS B 0.3 7.9 0.28 0.69 29.3
West: EB Approach

5 L 1 2.0 0.193 12.5 LOS B 0.8 20.1 0.21 0.87 30.0

2 T 182 2.0 0.193 3.8 LOSA 0.8 20.1 0.21 0.37 28.2

12 R 51 2.0 0.193 3.9 LOS A 0.8 20.1 0.21 0.44 271

Approach 234 2.0 0.193 3.8 LOS A 0.8 20.1 0.21 0.39 28.0

All Vehicles 604 20 0.193 6.1 LOS A 0.8 21.0 0.20 0.47 29.7

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Mode! used.
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MOVEMENT SUMMARY Site: 2030 AM PH w Road 3 RMG

Intersection #2, Reid Middleton Geometry (RMG)
2030 AM Peak Hour
With Road 3

Roundabout

Movement Performance - Vehicles

Demand ; Average Level of 95% Back of Queue Prop. Effective  Average
Mov ID Turmn Flow HV EEY Service Vehicles  Distance  Queued  Stop Rate  Speed
veh/h % sec veh ft per veh mph

South: NB Approach

3 L 64 2.0 0.070 9.5 LOS A 0.3 6.9 0.35 0.66 246

8 1 1 2.0 0.070 6.4 LOS A 0.3 6.9 0.35 0.48 322

18 R 10 2.0 0.070 5.8 LOS A 0.3 6.9 0.35 0.50 26.9
Approach 75 2.0 0.070 8.9 LOSA 0.3 6.9 0.35 0.64 25.0
East: WB Approach

1L L 5 2.0 0.310 10.6 LOS B 1.7 441 0.22 0.85 29.5

6T T 262 2.0 0.310 4.6 LOS A 1.7 441 0.22 0.39 331

6R R 152 2.0 0.310 6.9 LOS A 1.7 441 0.22 0.54 327
Approach 420 2.0 0.310 515 LOS A 1.7 441 0.22 0.45 329
North: SB Approach

7 L 98 2.0 0.097 13.4 LOS B 0.4 9.5 0.37 0.71 29.0

4 il 1 2.0 0.097 6.5 LOS A 0.4 9.5 0.37 0.49 320

14 R 1 2.0 0.097 7.8 LOS A 0.4 9.5 0.37 0.57 316
Approach 100 2.0 0.097 13.2 LOS B 0.4 9.5 0.37 0.71 29.1
West: EB Approach

5 L 1 20 0.169 12.5 LOS B 0.7 17.7 0.22 0.89 30.0

2 T 201 2.0 0.169 3.8 LOSA 0.7 17.7 0.22 0.38 28.2

12 R 1 2.0 0.169 3.9 LOS A 0.7 17.7 0.22 0.46 27.1
Approach 203 2.0 0.169 3.8 LOS A 0.7 17.7 0.22 0.38 28.2
All Vehicles 798 2.0 0.310 6.4 LOS A 1.7 441 0.25 0.48 30.1

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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MOVEMENT SUMMARY Site: 2030 PM PH w Road 3 RMG

Intersection #2, Reid Middleton Geometry (RMG)
2030 PM Peak Hour
With Road 3

Roundabout

Movement Performance - Vehicles
Demand 3 Average Level of 95% Back of Queue Prop. Effective  Average

MovID  Turn Flow HV Delay Service Vehicles  Distance  Queued Stop Rate
veh/h % sec veh ft per veh

South: NB Approach

3 L 37 2.0 0.047 10.4 LOS B 0.2 52 0.48 0.70 24.4

8 T 1 2.0 0.047 7.4 LOS A 0.2 52 0.48 0.55 31.3

18 R 5 2.0 0.047 6.7 LOS A 0.2 52 0.48 0.56 26.4

Approach 43 2.0 0.047 9.9 LOS A 0.2 52 0.48 0.68 24.8
East: WB Approach

1L L 8 2.0 0.249 10.5 LOS B 1.4 346 0.16 0.88 296

6T T 247 2.0 0.249 4.4 LOSA 14 346 0.16 0.37 33.5

6R R 98 2.0 0.249 6.8 LOSA 1.4 34.6 0.186 0.53 329

Approach 352 2.0 0.249 52 LOSA 1.4 346 0.16 0.43 33.2
North: SB Approach

7 L 196 2.0 0.208 13.5 LOS B 0.8 21.2 0.38 0.73 29.0

4 T 1 20 0.208 6.7 LOS A 0.8 21.2 0.38 0.52 31.9

14 R 1 2.0 0.208 7.9 LOS A 0.8 21.2 0.38 0.59 315

Approach 198 2.0 0.208 13.4 LOS B 0.8 21.2 0.38 0.73 29.0
West: EB Approach

5 L 1 2.0 0.339 13.0 LOS B 1.7 42.7 0.38 0.87 299

2 T 328 2.0 0.339 4.3 LOS A 1.7 42,7 0.38 0.44 276

12 R 51 2.0 0.339 4.5 LOS A 1.7 42,7 0.38 0.50 26.7

Approach 380 20 0.339 44 LOS A 1.7 42.7 0.38 0.45 275

All Vehicles 974 2.0 0.339 6.8 LOS A 1.7 427 0.30 0.51 294

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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Intersection 1

Five-Leg Roundabout Analysis



MOVEMENT SUMMARY Site: 2030 AM PH 5-Leg w/o Road 3
RMG

Intersection #1, 5-Leg, Reid Middleton Geometry (RMG)
2030 AM Peak Hour
Without Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles
Demand Deg. Average Level of 95% Back of Queue Prop. Effective = Average

Mov ID' Turn Flow Satn LY Service Vehicles ~ Distance = Queued  Stop Rate
veh/h v/c sec veh ft per veh

South: NB Approach

3 L 57 2.0 0.055 11.7 LOS B 0.2 5.3 0.37 0.68 254

8 T 1 2.0 0.055 1.9 LOSA 0.2 53 0.37 0.28 27.0

18 R 3 2.0 0.055 6.9 LOS A 0.2 5.3 0.37 0.51 32.0

Approach 61 2.0 0.055 11.2 LOS B 0.2 5.3 0.37 0.66 256
South East: NWB Approach

3X L 551 2.0 0.441 11.6 LOS B 24 61.0 0.31 0.65 29.8

18X R 2 2.0 0.441 5.4 LOS A 24 61.0 0.31 0.42 32.7

Approach 553 2.0 0.441 11.6 LOS B 24 61.0 0.31 0.65 29.8
North East: SWB Approach

o 1X L 2 2.0 0.086 14.0 LOS B 04 10.3 0.54 0.91 30.0

16X R 77 2.0 0.086 6.4 LOS A 0.4 10.3 0.54 0.57 325

Approach 79 2.0 0.086 6.6 LOS A 0.4 10.3 0.54 0.58 324

| North: SB Approach

7 L 2 2.0 0.009 14.9 LOS B 0.0 1.1 0.58 0.73 291

4 T 1 2.0 0.009 3.3 LOSA 0.0 1.1 0.58 0.39 286.2

14 R 4 2.0 0.009 6.3 LOSA 0.0 1.1 0.58 0.51 26.7

Approach 8 2.0 0.009 8.3 LOS A 0.0 1.1 0.58 0.55 27.3

West: EB Approach

5 L 67 20 0.296 11.0 LOS B 1.3 337 0.05 0.92 30.8

12 R 341 2.0 0.296 4.0 LOSA 1.3 33.7 0.05 0.33 354

Approach 409 2.0 0.296 5.2 LOS A 1.3 33.7 0.05 0.43 34,5

All Vehicles 1110 2.0 0.441 8.8 LOS A 24 61.0 0.24 0.56 31.2

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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MOVEMENT SUMMARY Site: 2030 PM PH 5-Leg w/o Road 3
RMG

Intersection #1, 5-Leg, Reid Middleton Geometry (RMG)
2030 PM Peak Hour
Without Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles

Demand Deg. Average Level of 95% Back of Queue Prop. Effective  Average
Mov ID  Turn Flow HV Satn Delay Service Vehicles  Distance  Queued Stop Rate  Speed
veh/h % v/c sec veh ft per veh mph

South: NB Approach

3 L 26 2.0 0.032 13.0 LOS B 0.1 35 0.52 0.71 251
8 T 1 2.0 0.032 3.2 LOS A 0.1 35 0.52 0.40 26.1
18 R 2 2.0 0.032 7.8 LOS A 0.1 3.5 0.52 0.56 31.3
Approach 29 2.0 0.032 12.2 LOS B 0.1 3.5 0.52 0.69 255
South East: NWB Approach
3X L 373 2.0 0.298 11.5 LOS B 1.3 341 0.26 0.65 30.0
18X R 2 2.0 0.298 5.3 LOS A 1.3 341 0.26 0.40 33.1
Approach 375 2.0 0.298 11.5 LOS B 1.3 341 0.26 0.65 30.0
North East: SWB Approach
X L 2 2.0 0.075 13.0 LOS B 03 7.9 0.42 0.91 304
16X R 77 2.0 0.075 5.4 LOSA 0.3 7.9 .0.42 0.48 33.2
Approach 79 2.0 0.075 5.6 LOS A 0.3 7.9 0.42 0.49 33.1
North: SB Approach
7 L 2 2.0 0.007 13.8 LOS B 0.0 0.8 0.45 0.73 29.6
4 T 1 2.0 0.007 22 LOSA 0.0 0.8 0.45 0.29 26.8
14 R 4 2.0 0.007 5.2 LOS A 0.0 0.8 0.45 0.45 27.2
Approach 8 20 0.007 7.2 LOSA 0.0 0.8 0.45 0.51 27.8
West: EB Approach
5 L 96 2.0 0.518 10.9 LOS B 3.2 80.0 0.06 0.92 30.7
12 R 620 2.0 0.518 4.0 LOSA 3.2 80.0 0.06 0.33 35.3
Approach 715 2.0 0.518 49 LOS A 3.2 80.0 0.06 0.41 346
All Vehicles 1207 2.0 0.518 7.2 LOSA 32 80.0 0.16 0.50 325

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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MOVEMENT SUMMARY Site: 2030 AM PH 5-Leg w Road 3
RMG

Intersection #1, 5-Leg, Reid Middleton Geometry (RMG)
2030 AM Peak Hour
With Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles

Demand Deg. Average Level of 95% Back of Queue Prop. Effective  Average
Mov ID  Turn Flow HV Satn Delay Service Vehicles  Distance  Queued Stop Rate  Speed
veh/h % vic sec veh ft par veh mph

South: NB Approach

3 L 57 2.0 0.058 12.0 LOS B 0.2 5.8 0.42 0.69 253

8 T 1 2.0 0.058 2.2 LOS A 0.2 5.8 0.42 0.32 26.7

18 R 3 2.0 0.058 7.2 LOS A 0.2 5.8 0.42 0.54 318

Approach 61 2.0 0.058 11.6 LOS B 0.2 5.8 0.42 0.68 255
South East: NWWB Approach

3X L 682 2.0 0.556 12.0 LOS B 3.5 89.4 0.41 0.67 29.5

18X R 2 2.0 0.556 57 LOS A 35 89.4 0.41 0.47 321

Approach 684 2.0 0.556 11.9 LOS B 3.5 89.4 0.41 0.66 29.5
North East; SWB Approach

1X L 2 2.0 0.193 15.1 LOS B 1.1 26.9 0.67 0.94 29.6

18X R 153 2.0 0.193 7.5 LOS A 1.1 26.9 0.67 0.67 31.8

Approach 155 2.0 0.193 7.6 LOS A 1.1 26.9 0.67 0.67 31.8

North: SB Approach

7 L 2 2.0 0.015 16.7 LOS B 0.1 2.2 0.71 0.75 28.2

4 T 1 2.0 0.015 5:1 LOSA 0.1 22 0.71 0.51 255

14 R 8 2.0 0.015 8.1 LOS A 0.1 2.2 0.71 0.60 26.3

Approach 11 2.0 0.015 9.5 LOS A 0.1 2.2 0.71 0.62 26.6

West: EB Approach

5 L 100 2.0 0.355 11.0 LOS B 1.8 447 0.05 0.90 30.8

12 R 390 2.0 0.355 4.0 LOS A 1.8 447 0.05 0.33 354

Approach 490 2.0 0.355 54 LOS A 1.8 447 0.05 0.44 343

All Vehicles 1401 2.0 0.556 9.2 LOS A 35 89.4 0.32 0.59 31.0

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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MOVEMENT SUMMARY Site: 2030 PM PH 5-Leg w Road 3
RMG

Intersection #1, 5-Leg, Reid Middleton Geometry (RMG)
2030 PM Peak Hour
With Road 3 - Base + Project

Roundabout

Movement Performance - Vehicles
Demand Deg. Average Level of 95% Back of Queue Prop. Effective  Average

MovID' Turn Flow HV Satn Delay Service Vehicles  Distance  Queued = Stop Rate  Speed
veh/h % vic sec veh ft per veh mph

South: NB Approach

3 L 26 2.0 0.039 15.2 LOS B 0.2 5.1 0.67 0.75 242"
8 T 1 2.0 0.039 5.4 LOS A 0.2 5.1 0.67 0.53 25.3
18 R 2 2.0 0.039 10.0 LOS A 0.2 5.1 0.67 0.65 30.2
Approach 29 2.0 0.039 14.4 LOS B 0.2 5.1 0.67 0.74 246
South East: NWB Approach
3X L 465 2.0 0.395 121 LOS B 20 50.7 0.39 0.69 29.6
18X R 2 2.0 0.395 59 LOS A 2.0 50.7 0.39 0.49 322
Approach 467 2.0 0.395 12.1 LOS B 20 50.7 0.39 0.69 296
North East: SWB Approach
1X L 2 2.0 0.103 13.4 LOS B 05 12.0 0.50 0.91 30.3
16X R 99 2.0 0.103 5.8 LOS A 0.5 12.0 0.50 0.52 32.8
Approach 101 2.0 0.103 6.0 LOS A 0.5 12.0 0.50 0.53 327
North: SB Approach
7 L 2 2.0 0.008 14.2 LOS B 0.0 0.9 0.51 0.73 294
4 T 1 2.0 0.008 26 LOSA 0.0 0.9 0.51 0.34 26.5
14 R 4 2.0 0.008 5.6 LOS A 0.0 0.9 0.51 0.48 26.9
Approach 8 20 0.008 7.6 LOSA 0.0 0.9 0.51 0.53 27.6
West: EB Approach
5 L 204 2.0 0.704 11.0 LOS B 7.4 189.0 0.11 0.86 30.7
12 R 766 2.0 0.704 4.1 LOS A 7.4 189.0 0.11 0.32 35.0
Approach 971 2.0 0.704 55 LOS A 7.4 189.0 0.11 0.43 33.9
All Vehicles 1576 2.0 ' 0.704 7.7 LOS A 74 189.0 0.23 0.52 321

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model used.
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APPENDIX B
(RoOuUNDABOUT CALCULATIONS)

W Lilac Rd Roundabouts October 2013

Exhibit of Findings
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WB-50 Turning Movements

B 140 S S St 20 Reid Middleton RB 1 - TRUCK TURNING . Figure B-1
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N.T.S.

WB-50 Turning Movements

WB-50 Turning Movements
Reid Middleton RB 1 - TRUCK TURNING . Figure B-2

T28 134h Street SW Sulle 200
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N.T.S.

WB-50 Turning Movements
Reid Middleton RB 1 - TRUCK TURNING . Figure B-3

T28 134h Street SW Sulle 200
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N.T.S.

WB-50 Turning Movements

42.50

5.00 55.50
£4-0.00

oo ¥ O

3.00 12.50

WB—-50 feet

Tractor Width : 8.00 Lock to Lock Time : 6.0
Trailer Width : 8.50 Steering Angle 17,7
Tractor Track : 8.00 Articulating Angle : /0.0
Trailer Track : 8.50

WB-50 Truck Profile

B 140 S S St 20 Reid Middleton RB 1 - TRUCK TURNING . Figure B-4
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—R1-22 MPH
R2-19 MPH
D3—48 FT

—R4-15 MPH

—R5-18 MPH

W Lilge Rd

Northbound

—R1-21 MPH
R2-19 MPH
D3—45 FT

—R4-15 MPH

—R5-20 MPH

W Lilge Rd

Southbound
Reid Middleton RB 1 - SPEED CURVES ,\ngeBé

T28 134t Street SW Sule 200
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—R1-20 MPH
R2—-22 MPH
D3—41 FT

—R4-15 MPH

—R5-19 MPH

Eastbound

—R1-22 MPH
R2-18 MPH
D3—-54 FT

—R4-15 MPH

—R5-23 MPH

w Lilae Rd

Westbound

B 140 S S St 20 Reid Middleton RB 1 - SPEED CURVES - Figure B-6
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Reid Middleton RB 1 - Speed Calculations
W Lilac Rd Roundabouts
October 2013

Northbound Southbound Eastbound Westbound
Radius (ft) |Speed (mph)] Radius (ft) | Speed (mph) | Radius (ft)| Speed (mph)| Radius (ft) [ Speed (mph)
R1 112 22 106 21 87 20 114 22
R2 88 18 94 19 140 22 78 18
R3* - 27 - 27 - 28 - 28
R4 50 15 50 15 50 15 50 15
R5 74 18 92 20 81 19 125 23

* R3 speed = lesser of [speed-radius table value] or [R2+Acceleration*Distance to Crosswalk)
+2% superelevation assumed for R1, R3, and R5 movements
-2% superelevation assumed for R2 and R4 movements

Calculated R3 Speed from Acceleration and Distance to Crosswalk
FHWA Acceleration 6.9 ft/sec? NCHRP Report 572

Beginning . Distance Approx. Speed -
R2 Speed in| from R2 to . Exiting
Speed R2 FT/SEC Crosswalk Travel Time | Increase Speed (mph)
(MPH) (f0) (sec) (mph)

Northbound 18 26 48 1.8 9 27
Southbound 19 28 45 1.6 8 27
Eastbound 22 32 41 1.3 6 28
Westbound 18 26 54 2.1 10 28

Reid Middleton RB 1 - SPEED CALCULATIONS ’\Figure B-7
W Lilac Rd Roundabouts = October 2013

T 134th Sreet Y Sue 30
Everett, Yashington 9324
Ple 425 74 -38300




LEGEND:
Pedestrian Approach Stopping Sight Distance
—— Pedestrian Exit Stopping Sight Distance
Pedestrian Right—Turn Stopping Sight Distance

Reid Middleton RB 1 - Pedestrian Stopping Sight Distance ~Figure B-8

T28 134 Street SW Sule 200
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LEGEND:
—— Circulating Stopping Sight Distance

Approach Stopping Sight Distance

W Lilge Rd

= R

\

October 2013

Reid Middleton RB 1 - Traffic Stopping Sight Distance ~Figure B-9
W Lilac Rd Roundabouts =

T28 134th Street SN Ste 200

Evereit. Woshinglon 98204
Phe 425 T41-3800



LEGEND:

—— Circulating Intersection Sight Distance
Approach Intersection Sight Distance

Reid Middleton RB 1 - Intersection Sight Distance . Figure B-10

T28 134h Streel SN Sue 200
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Stopping Sight Distance

Reid Middleton RB 1 - Sight Distance Calculations
W Lilac Rd Roundabouts

October 2013

d= 1.468*2.5%V+1.087*\%/11.2

ReiuMiddleton]

T 134th Sreet 3 Sute A0

Everelt. Yastington 95204
Fhe 425 TH-SEH

Approach . .
Posted Average . .. | Exit Stopping
Speed Limit|R1 Speed (mph)[ Approach Stopplng R2 Speed R3 Speed Average Exit Sight
(mph) Speed (mphy| . S19nt (mph) (mph) | Speed (MPN) | o iance (ft)
p P P Distance (ft)
Northbound 30 22 26 161 19 27 23 136
Southbound 30 21 26 157 19 27 23 136
Eastbound 40 20 30 197 22 28 25 152
Westbound 30 22 26 161 18 28 23 136
Circulating Circulating
Speed Stopping Sight
(mph) Distance (ft)
Circulating 15 77
Intersection Sight Distance S= 1.468*V*5.0
Adjacent R1 _ Av‘erage Circulating S1- Enter‘mg S2 - Clrculfitmg
Adjacent R2 Adjacent Intersection Intersection
Speed . Stream Speed| _. . . .
(mph) Speed (mph) Entering (mph) Sight Distance | Sight Distance
p Speed (mph) p (ft) (ft)
Northbound 20 22 21 15 154 110
Southbound 22 18 20 15 147 110
Eastbound 21 19 20 15 147 110
Westbound 22 19 21 15 150 110

Reid Middleton RB 1 - Sight Distance Calculations ‘_\Figure B-11

W Lilac Rd Roundabouts

=" October 2013




N.T.S.

N.T.S.

WB-50 Turning Movements
Reid Middleton RB 1 (Alt A) - TRUCK TURNING ~Figure B-12

T28 134h Street SW Sulle 200
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WB-50 Turning Movements
Reid Middleton RB 1 (Alt A) - TRUCK TURNING ~Figure B-13

T28 134h Street SW Sulle 200
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—R1-17 MPH
R2-21 MPH
D3—29 FT

—R4-15 MPH

—R5-19 MPH

N.T.S.

Northbound

—R1-22 MPH
R2-17 MPH
D3—-34 FT

—R4-15 MPH

—R5-23 MPH

Southbound
Reid Middleton RB 1 (Alt A) - SPEED CURVES ’.\Figure B-14

T8 1348 ﬂlﬂﬂ Sue 200 v
Pyt W Lilac Rd Roundabouts October 2013




See Figure B—6 for Eastbound Speed Curves

Eastbound

—R1-22 MPH
R2-19 MPH
D3—45 FT

—R4-15 MPH

—R5-20 MPH

T28 134t Street SW Sule 200

Westbound
Reid Middleton RB 1 (Alt A) - SPEED CURVES ’.\Figure B-15

Evereti. Woshinglon 95204
Phe 425 T41-3800

W Lilac Rd Roundabouts =2 October 2013



Reid Middleton RB 1 (Alt A) - Speed Calculations
W Lilac Rd Roundabouts
October 2013

Copied from Roundabout 1

Northbound Southbound Eastbound Westbound

Radius (ft) | Speed (mph)| Radius (ft) | Speed (mph)|Radius (ft)| Speed (mph)| Radius (ft)| Speed (mph)
R1 64 17 115 22 88 20 123 22
R2 116 21 71 17 140 22 80 19
R3* - 25 - 23 - 28 - 28
R4 50 15 50 15 50 15 50 15
R5 75 19 127 23 81 19 90 20

* R3 speed = lesser of [speed-radius table value] or [R2+Acceleration*Distance to Crosswalk)
+2% superelevation assumed for R1, R3, and R5 movements
-2% superelevation assumed for R2 and R4 movements

Calculated R3 Speed from Acceleration and Distance to Crosswalk
FHWA Acceleration 6.9 ft/sec? NCHRP Report 572

Beginning . Distance Approx. Speed .
R2 Speed in| from R2 to . Exiting
Speed R2 FTISEC Crosswalk Travel Time | Increase Speed (mph)
(MPH) (fo) (sec) (mph)

Northbound 21 31 29 0.9 4 25
Southbound 17 25 34 14 6 23
Eastbound 22 32 41 1.3 6 28
Westbound 19 28 45 1.6 8 27

TI3 1 3th Strest BN Suke 20
Eserett. Yahington 9324
Ple 420 74 -330

Reid Middleton RB 1 (Alt A) - SPEED CALCULATIONS ﬁFigure B-16
W Lilac Rd Roundabouts ™ October 2013




LEGEND:

Pedestrian Approach Stopping Sight Distance
—— Pedestrian Exit Stopping Sight Distance
Pedestrian Right—Turn Stopping Sight Distance

EEMII  Reid Midleton RB 1 (Alt A) - Pedestrian Stopping Sight Distance . Figure B-17

T28 134h Streel SN Sue 200
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LEGEND:

—— Circulating Stopping Sight Distance
Approach Stopping Sight Distance

\ \ SCALE IN FEET
e e e —

m——— Reid Middleton RB 1 (Alt A) - Traffic Stopping Sight Distance . Figure B-18
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LEGEND:

—— Circulating Intersection Sight Distance
Approach Intersection Sight Distance

S—— Reid Middleton RB 1 (Alt A) - Intersection Sight Distance . Figure B-19
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Reid Middleton RB 1 (Alt A) - Sight Distance Calculations
W Lilac Rd Roundabouts
October 2013

Stopping Sight Distance d= 1.468+2.5*V+1.087*\//11.2 Copied from Roundabout 1
Approach Exit
Posted Average . . .
Speed Limit|R1 Speed (mph)| Approach Stopplng R2 Speed R3 Speed Average Exit Stopplng
(mph) Speed (mph) Sight (mph) (mph) Speed (mph) Sight
p P P Distance (ft) Distance (ft)
Northbound 30 17 24 140 21 25 23 136
Southbound 40 22 31 207 17 23 20 112
Eastbound 40 20 30 197 22 28 25 152
Westbound 30 22 26 161 19 28 24 140
Circulating Circulating
Speed Stopping Sight
(mph) Distance (ft)
Circulating 15 77
Intersection Sight Distance S= 1.468*V*5.0
Adjacent R1 _ Av‘erage Circulating S1- Enter‘mg S2 - Clrculfitmg
Adjacent R2 Adjacent Intersection Intersection
Speed . Stream Speed| _. . . .
(mph) Speed (mph) Entering (mph) Sight Distance | Sight Distance
p Speed (mph) P (ft) (ft)
Northbound 20 22 21 15 154 110
Southbound 22 19 21 15 150 110
Eastbound 22 17 20 15 143 110
Westbound 17 21 19 15 139 110

Reid Middleton RB 1 (Alt A) - Sight Distance Calculations ‘_\Figure B-20
el Vst 8204 W Lilac Rd Roundabouts 7 October 2013

P: 425 74 -3




WB-50 Turning Movements

WB-50 Turning Movements

— Reid Middleton RB 1 (Alt B) - TRUCK TURNING . Figure B-21
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WB-50 Turning Movements

— Reid Middleton RB 1 (Alt B) - TRUCK TURNING . Figure B-22
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WB-50 Turning Movements

WB-50 Turning Movements

— Reid Middleton RB 1 (Alt B) - TRUCK TURNING . Figure B-23
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WB-50 Turning Movements

— Reid Middleton RB 1 (Alt B) - TRUCK TURNING . Figure B-24
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WB-50 Turning Movements

=

WB-50 Turning Movements

— Reid Middleton RB 1 (Alt B) - TRUCK TURNING . Figure B-25
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WB-50 Turning Movements

— Reid Middleton RB 1 (Alt B) - TRUCK TURNING . Figure B-26
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SOUTHWESTBOUND
—R1-20 MPH
R2-24 MPH
-D3—43 FT
—R4-17 MPH
—R9—18: MPH

NORTHBOUND
—R1-18 MPH

R2—-24 MPH
—R4-17 MPH
—Ro—18 MPH

|

Northbound and Southwestbound

—R1-22 MPH
R2—-21 MPH
D3—38 FT

—R4-17 MPH

—R5-22 MPH

f

Southbound

Reid Middleton RB 1 (Alt B) - SPEED CURVES  __ Figure B-27

T28 134h Street SW Sule 200
Evereti. Woshinglon 95204
Phe 425 T41-3800

W Lilac Rd Roundabouts =2 October 2013



—R1-20 MPH
R2—-25 MPH
D3—36 FT

—R4-17 MPH

—R5-18 MPH

Eastbound

—R1-20 MPH

R2-25 MPH
—R4-17 MPH
—R5-19 MPH

Westbound

— Reid Middleton RB 1 (Alt B) - SPEED CURVES __ Figure B-28

- : &
Pyt W Lilac Rd Roundabouts October 2013




Reid Middleton RB 1 (Alt B ) - Speed Calculations
W Lilac Rd Roundabouts
October 2013

Northbound Southbound Eastbound Westbound Southwestbound

Radius (ft) | Speed (mph)| Radius (ft) | Speed (mph)|Radius (ft)| Speed (mph)| Radius (ft) | Speed (mph)| Radius (ft)| Speed (mph)
R1 71 18 120 22 96 20 89 20 96 20
R2 166 24 120 21 189 25 195 25 153 24
R3* N/A - - 27 - 30 N/A - - 30
R4 72 17 72 17 72 17 72 17 72 17
R5 83 19 121 22 74 18 83 19 72 18

* R3 speed = lesser of [speed-radius table value] or [R2+Acceleration*Distance to Crosswalk)
+2% superelevation assumed for R1, R3, and R5 movements
-2% superelevation assumed for R2 and R4 movements

Calculated R3 Speed from Acceleration and Distance to Crosswalk

FHWA Acceleration 6.9 ft/sec? NCHRP Report 572
- Distance
Beginning R2 Speed in | from R2 to Appr0>'<. Speed Exiting
Speed R2 FT/SEC Crosswalk Travel Time | Increase Speed (mph)
(MPH) o (sec) (mphy |>P P
Northbound 24 35 N/A - - -
Southbound 21 31 38 1.2 6 27
Eastbound 25 37 36 1.0 5 30
Westbound 25 37 N/A - - -
Southwestbound 24 35 43 1.2 6 30
W Reid Middleton RB 1 (Alt B) - SPEED CALCULATIONS Figure B-29
T 1Hth Sret Y Sude A0 U“
B, kg, 9K W Lilac Rd Roundabouts October 2013

P 425 7438



LEGEND:

Pedestrian Approach Stopping Sight Distance
—— Pedestrian Exit Stopping Sight Distance /

Pedestrian Right—Turn Stopping Sight Distance / /

G Reid Middleton RB 1 (Al B) - Pedestrian Stopping Sight Distance . Figure B-30

T28 134h Streel SN Sue 200
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LEGEND:

—— Circulating Stopping Sight Distance
Approach Stopping Sight Distance

SCALE IN FEET

m——— Reid Middleton RB 1 (Alt B) - Traffic Stopping Sight Distance . Figure B-31
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LEGEND:

—— Circulating Intersection Sight Distance
Approach Intersection Sight Distance

\ \ SCALE IN FEET
e e e —

S—— Reid Middleton RB 1 (Alt B) - Intersection Sight Distance . Figure B-32
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Reid Middleton RB 1 (Alt B) - Sight Distance Calculations
W Lilac Rd Roundabouts

Stopping Sight Distance

October 2013

d= 1.468*2.5*V+1.087*V%/11.2

Posted Average Approach Exit
Speed Limit |R1 Speed (mph)| Approach Stopplng R2 Speed R3 Speed Average Exit Stopplng
(mph) Speed (mph) Sight (mph) (mph) Speed (mph) Sight
P P P Distance (ft) Distance (ft)
Northbound 30 18 24 144 24 N/A N/A N/A
Southbound 30 22 26 161 21 27 24 144
Eastbound 40 20 30 197 25 30 28 174
Westbound 30 20 25 152 25 N/A N/A N/A
Southwestbound 40 20 30 197 24 30 27 170
Circulating Circulating
Speed Stopping Sight
(mph) Distance (ft)
Circulating 17 90
Intersection Sight Distance S= 1.468*V*5.0
Adjacent R1 ' Avgrage Circulating S1- Enter'lng S2 - Clrculgtlng
Adjacent R2 Adjacent Intersection Intersection
Speed . Stream Speed| . ) . .
(mph) Speed (mph) Entering (mph) Sight Distance | Sight Distance
P Speed (mph) P (ft) (ft)
Northbound 20 25 23 17 165 125
Southbound 20 24 22 17 161 125
Eastbound 22 21 22 17 158 125
Westbound 18 24 21 17 154 125
Southwestbound 20 25 23 17 165 125

T 13th Sreet B Sude X0
Evrett, ashingtun 3204
Ple 425 74 -3800

Reid Middleton RB 1 (Alt B) - Sight Distance Calculations hFigure B-33

W Lilac Rd Roundabouts

" October 2013




N.T.S.

WB-50 Turning Movements

N.T.S.

WB-50 Turning Movements

Reid Middleton RB 2 - TRUCK TURNING . Figure B-34
T28 134 Street SW Se 200
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N.T.S.

WB-50 Turning Movements

N.T.S.

WB-50 Turning Movements

B 140 S S St 20 Reid Middleton RB 2 - TRUCK TURNING . Figure B-35
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N.T.S.

WB-50 Turning Movements

N.T.S.

WB-50 Turning Movements

B 140 S S St 20 Reid Middleton RB 2 - TRUCK TURNING . Figure B-36
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N.T.S.

WB-50 Turning Movements

B 140 S S St 20 Reid Middleton RB 2 - TRUCK TURNING . Figure B-37
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—R1-20 MPH
R2—-20 MPH
D3—88 FT

—R4-15 MPH

—R5-18 MPH

W Lilac Rd

—R1-21 MPH
R2-19 MPH
D3—43 FT

—R4-15 MPH

—R5-20 MPH

W Lilac Rd

Southbound
Reid Middleton RB 2 - SPEED CURVES llr.._Figure B-38

T8 1348 ﬂlﬂﬂ Sue 200 v
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—R1-21 MPH
R2—-20 MPH
D3—38 FT

—R4-15 MPH

—R5-20 MPH

W Lilac Rd

Eastbound

W Lilac Rd

Westbound
Reid Middleton RB 2 - SPEED CURVES llr.\Figure B-39

T28 134t Street SW Sule 200
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Reid Middleton RB 2 - Speed Calculations
W Lilac Rd Roundabouts
October 2013

Northbound Southbound Eastbound Westbound

Radius (ft) | Speed (mph)| Radius (ft) | Speed (mph)| Radius (ft)| Speed (mph)| Radius (ft)| Speed (mph)
R1 98 20 104 21 102 21 111 22
R2 101 20 88 19 105 20 73 17
R3* - 29 - 26 - 26 - 26
R4 50 15 50 15 50 15 50 15
R5 78 19 94 20 86 20 106 21

Calculated R3 Speed from Acceleration and Distance to Crosswalk

* R3 speed = lesser of [speed-radius table value] or [R2+Acceleration*Distance to Crosswalk)
+2% superelevation assumed for R1, R3, and R5 movements
-2% superelevation assumed for R2 and R4 movements

FHWA Acceleration 6.9 ft/sec?

NCHRP Report 572

Beginning . Distance Approx. Speed .
R2 Speed in| from R2 to . Exiting
Speed R2 FTISEC Crosswalk Travel Time | Increase Speed (mph)
(MPH) (fo) (sec) (mph)

Northbound 20 29 58 2.0 9 29
Southbound 19 28 43 1.6 7 26
Eastbound 20 29 38 1.3 6 26
Westbound 17 25 46 1.9 9 26

T 13h et SN Sike 20
Eserett. Vashington 95204
Ph: 425 T4 -38H

Reid Middleton RB 2 - SPEED CALCULATIONS ﬁFigure B-40
W Lilac Rd Roundabouts -~ October 2013




LEGEND:

Pedestrian Approach Stopping Sight Distance
—— Pedestrian Exit Stopping Sight Distance
Pedestrian Right—Turn Stopping Sight Distance

-
7 7 - —
S— /

SCALE IN FEE
40 v} 40 &80

S—— Reid Middleton RB 2 - Pedestrian Stopping Sight Distance . Figure B-41

: : \
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LEGEND:

—— Circulating Stopping Sight Distance
Approach Stopping Sight Distance

SCALE IN FEE
40 v} 40 &80

S— Reid Middleton RB 2 - Traffic Stopping Sight Distance ~Figure B-42

i . \
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LEGEND:

—— Circulating Intersection Sight Distance
Approach Intersection Sight Distance

SCALE IN FEE
40 v} 40 &80

S—— Reid Middleton RB 2 - Intersection Sight Distance . Figure B-43

i . \
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Reid Middleton RB 2 - Sight Distance Calculations
W Lilac Rd Roundabouts
October 2013

Stopping Sight Distance d= 1.468+2.5*V+1.087*\//11.2
Approach Exit
Posted Average . . .
Speed Limit|R1 Speed (mph)| Approach Stopplng R2 Speed R3 Speed Average Exit Stopplng
(mph) Speed (mph) Sight (mph) (mph) Speed (mph) Sight
Distance (ft) Distance (ft)
Northbound 30 20 25 152 20 29 25 148
Southbound 40 21 31 202 19 26 23 132
Eastbound 30 21 26 157 20 26 23 136
Westbound 40 22 31 207 17 26 22 124
Circulating Circulating
Speed Stopping Sight
(mph) Distance (ft)
Circulating 15 77
Intersection Sight Distance S= 1.468*V*5.0
Adjacent R1 _ Av‘erage Circulating S1- Enter‘mg S2 - Clrculfitmg
Adjacent R2 Adjacent Intersection Intersection
Speed . Stream Speed| _. . . .
(mph) Speed (mph) Entering (mph) Sight Distance | Sight Distance
p Speed (mph) p (ft) (ft)
Northbound 21 20 21 15 150 110
Southbound 22 17 20 15 143 110
Eastbound 21 19 20 15 147 110
Westbound 20 20 20 15 147 110
Reiiddlclon Reid Middleton RB 2 - Sight Distance Calculations - Figure B-44
TI 13 Strnd M S 0 ’
et Mt S04 W Lilac Rd Roundabouts October 2013
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APPENDIX C
(GRADING EXHIBITS)

W Lilac Rd Roundabouts October 2013
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LEGEND
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— SEE FIGURE C-2
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PROFILE RB1-B
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C-5 AND C-6
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— SEE FIGURE C—-4
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Roundabout 2
Reid Middleton RB 1 & 2 - GRADING EXHIBITS nFigure C-1
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Appendix A i
ACHD Fastest Path Procedure |

Fastest Path Definition

| The fastest path is the path of least travel time made by a passenger vehicle traversing through the
roundabout in the absence of other traffic and ignoring all lane markings. A true fastest path is
comprised of a series of consecutive spiral curves that are tangent to each other. The speeds of the
fastest path are limited by the smallest radius of each spiral, superelevation, and a vehicle’s ability
to accelerate.

Procedure Obijectives
All measured fastest paths and their corresponding speeds are estimates based on engineering
practices and judgment. The purpose of the ACHD Fastest Path Procedure is to remove as much

guesswork and variability from fastest path measurements as possible and to achieve the following
goals:

e Be objective;
e Be repeatable;

e Be consistent with the most current edition of the FHWA Roundabout Guide
recommendations; and

o Reflect anticipated driver behavior and vehicle performance.

Procedure Applicability

The ACHD Fastest Path Procedure should be used to estimate the fastest paths of typical
roundabouts with one and two entry lanes with either flat or tight exit geometry. In rare cases (e.g.,
a dog bone shaped roundabout) the Procedure is not anticipated to be applicable and an
experienced roundabout designer hand sketch should be used. The ACHD Fastest Path Procedure
is performed with a Computer Aided Drafting (CAD) software but should be supplemented with an
experienced designer’'s hand sketch or other tested procedure to confirm the results and identify
potential enhancements to the procedure.

*The resulting path from the ACHD Fastest Path Procedure is not intended to trace or resemble the
actual fastest path because it is replacing spirals with arcs and tangents. Rather, the results are
intended to provide arc radii that match the actual fastest path spiral radii at their tightest points.

Procedure Steps

First, determine whether the subject approach has one or two entry lanes and whether the
corresponding exit has flat or tight exit geometry (Procedure A — Exit Type Test). Second, follow the
applicable procedure (Procedure #1, #2, or #3) and measure the fastest path radii and/or
acceleration distances for the subject approach. Next, determine the roadway’s superelevation for
each measurement (typically e = +0.02 for right-turns and e = -0.02 for left-turns at roundabouts).
Last, calculate an estimated 85"-percentile speed for each movement with the applicable equations
(see below).

Speed Based on Defining Radius

Below are fitted equations that are used to estimate vehicle speed (V, mph) based on its path
radius (R, feet) and superelevation (e). These equations should be used to estimate most or all of
the fastest path speeds in a roundabout. Figure A1 plots the speed versus radius equations for
supplementary reference.

V = 3.4415 x R*®*,fore = +0.02
V = 3.4614 x R**%7, fore = —0.02

Page A1



Appendix A
ACHD Fastest Path Procedure

Figure A1
Speed-Radius
Relationship

Speed (mph]}

0 50 100 150 200 250 300 350 400

Radius (feet)

Speed Based on Acceleration Distance

The equation below is used to estimate vehicle speed (V3, mph) based on the previous movement’s
speed (V,, mph) and the distance (D, feet) between the midpoint of the V, path and the point of
interest along the V3 path. This equation is typically used to estimate the speed of exiting through
movement vehicles in roundabouts with flat exits. Figure A2 plots the speed versus acceleration
distance equation for supplementary reference.

Va= V(147 xV2)? 4+ 13.8x D

1.47

Page A2



ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

Fastest Path Layout

Offset Construction Points
Steps 1 to 4

Step@ — Offset The Inside Approach Curb By 5—Feet Toward The Outside.

Step @
Step @

Step(4) — Offset The Outside Departure Curb By 5—Feet Toward The Inside.

Offset The Outside Entry Curb By 5—Feet Toward The Inside.

Offset The Center Island Curb (Outside Of Truck Apron If Present)
By 5—Feet Toward The Outside.

Fastest Path Values

R4 = The Radius Of The Circle Drawn In Step@ Page A5




ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

Fastest Path Layout

Tangent Construction Lines
Steps 5 to 7

Step(5) — Draw A 3 Point Circle, Tangent To Inside Approach Offset, The Outside Entry Offset,
And The Center Island Offset.

Step(6) — Draw A 3 Point Circle, Tangent To Outside Entry Offset, Center Island Offset,
And Outside Exit Offset.

Step@ — Draw A Strgight Line Between The Two Points Where The Circles From Step@
And Step(6)Cross Each Other.

Page A6



ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

From Previous Sheet

Fastest Path Layout

Tangent Construction Circles
Steps 8 to 9

Step — Draw A 3 Point Circle, Tangent To Inside Approach Offset, The Outside Entry Offset,
And The Straight Line Drawn In Step(7).

Step@ — Draw A 3 Point Circle, Tangent To The Straight Line Drawn In Step@, The Center
Island Offset, And The Outside Departure Offset.

Fastest Path Values

R2 = The Radius Of The Circle Drawn In Step@

Page A7



ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

Measurement Length

Fastest Path Layout

Acceleration Distance
Steps 10 to 11

Step {0) — Trim The Circle Drawn In Step(@)With The Line Drawn In Step(7)And The
QOutside Departure Offset Drawn In Step(4).
Step @ — Measure The Distance Traveled Along The Combination Of The Arc Created In

Step @ And The Taggent Outside Departure Offset From Fhe—Midpoint—Of—The

-+ See Above Figure for
Measurement Length

Fastest Path Values
V3 = Calculate Based On Speed Of R2 And Acceleration Over Distance Measured In Step (1)) .

Page A8



ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

Fastest Path Layout

New Offset Measurement
Step 12

Step @ — Draw A Straight Line From The Center Of The Roundabout, Perpendicular To The
Straight Line Drawn In Step@, And Measure The Distance Along This Line From The
Center Island Curb (Outside Of The Truck Apron Curb If Present) To Line(7).

Page A9



ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

Fastest Path Layout

Construction Offset Lines
Steps 13 to 14

Step (3 — Offset The Inside Approach Curb By The Distance Measured In Step (2) Toward
The Outside.

Step — Draw A Straight Line From The Center Of The Roundabout, Perpendicular To The
Circle Drawn In Step, And Measure The Distance Along This Line From The
Center Island Curb (Outside Of The Truck Apron Curb If Present) To Circle.
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ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

Fastest Path Layout

Measurement Circle
Steps 15 to 16

Step @ — Draw A 3 Point Circle, Tangent To The Inside Approach Offset Drawn In

Step @ , The Outside Entry Offset Drawn In Step@, And The Straight Line
Drawn In Step@.

Step — Offset The Inside Right—Turn Departure Curb By The Distance Measured in
Step Toward The Outside.

Fastest Path Values

R1 = The Radius Of The Circle Drawn In Step @

Page A11



ACHD FASTEST PATH PROCEDURE

Procedure #1 — Single Entry Lane With Flat Exit
Revised: November 30, 2010

Fastest Path Layout

Right Turn Measurement Circle
Step 17

Step @ — Draw A 3 Point Circle, Tangent To The Inside Approach Offset Drawn In Step@,

The Outside Entry Offset Drawn In Step@, And The The Inside Right—Turn
Departure Curb Offset Drawn In Step @

Fastest Path Values

R5 = The Radius Of The Circle Drawn In Step @

Page A12
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ReidMiddleton

728 134th Street SW, Suite 200
Everett, WA 98204
Ph: 425/741-3800; Fax: 425/741-3900

Bicycle Design Treatments

Introduction

At roundabouts, the goal of the pedestrian and bicycle facilities are to safely
accommodate multi-modal users including commuter bicyclists, recreational bicyclists
and pedestrians. The recommendation found on Page 6-74 of NCHRP 672 -
Roundabouts: An Information Guide shows the following:

357 10 457
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Figure 19: Passible Bicycle Design Treatments

Exhibit 6-67 from NCHRP 672

There are several concerns with this recommended practice that Reid Middleton has
observed in the operation of roundabouts over the last 15 years. During that time, Reid
Middleton has developed a design for bike ramps that alleviates some of the concerns
while still encouraging the correct user behavior at roundabouts.

35° to 45° Angle
The recommendation found on Page 6-73 of NCHRP 672 - Roundabouts: An Information
Guide states the following:

“Bike ramps should not be placed directly in line with the bike lane or otherwise
placed in a manner that appears to cyclists that the bike ramp and the sidewalk is



the recommended path of travel through the roundabout. This encourages more
sidewalk use by bicyclists, which can have a negative effect on pedestrians at the
roundabout and may be less safe for bicyclists as well.”

In early roundabout projects, designers provided an angle for the bicycle ramp, see
Picture 1, consistent with the approach stated above.

After observing this and other roundabouts with similar designs, Reid Middleton no
longer recommends this type of angled design. This configuration causes the cyclist to
line themselves up with the ramp by swinging wide into the adjacent lane. It is even
more pronounced and hazardous on the exit as bicyclists are directed into the travel lane
rather than the bike lane, see Picture 2. The unexpected appearance of bicyclists in the
travel lane is a key factor in bicycle fatalities at circular intersections.

Bamp dawn for bloyele
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: T:1 taper rate
\ fnamp g min,
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Picture 2: Bicycle and Vehicle Conflict Point



In an effort to keep inexperienced bicyclists out of the travel lane as they negotiate the
bike lane, this type of bike ramp was provided directly in line with the bike ramp as
shown in Picture 3. This type of ramp caused minimal confusion for the commuter
bicyclist, and kept the recreational bicyclist on an appropriate path. However, the right
angles of the curbing collected debris which was difficult to remove with traditional
street sweepers. In addition, recreational bicyclists could enter the multi-use trail without

any encouragement to check their speed.

Picture 3: Ramp with Minimal Landsbaping Buffer

In our designs, the bike ramps are still in line with the bike lane, but with an angled curb.
This ensures recreational bicyclists remain on an appropriate path but with an appropriate
speed. This bike ramp provides positive reinforcement for commuter bicyclists to claim
the travel lane (in line with vehicles) at this location. In addition, the angled curb assists
with sweeping and road maintenance. This type of ramp, shown in Picture 4, has been
installed in numerous roundabouts with great success.

Picture 4: Angled Bike Ramp



Location of Bike Ramps

Commuter bicyclists would usually rather “claim the vehicle lane” and traverse through a
roundabout in line with vehicles. Placement of the bicycle ramp is critical in creating a
safe environment for which to do this. If the ramp is placed too far from the intersection,
vehicle speeds will not be slow enough for bicyclists to safely merge in line with vehicle
traffic. In this case, the bicyclist has the tendency to “hug the edge” which is not a safe
way to traverse through the intersection on a bicycle. Placing the ramp closer to the
intersection ensures vehicle and bicycle speeds are similar.

Taper Rate of Bicycle Lane

The desired bicycle behavior at roundabouts is to center the bicycle in the vehicle lane,
directly in line with vehicles. The effect of providing a gradual taper rate as the bike lane
ends, is that bicyclists do not move into the center of the travel way. With a gradual
taper, bicyclists tend to stay near the right gutter causing safety concerns as they traverse
through the roundabout.

Conclusion

Over the last 15 years, Reid Middleton has observed bicycle treatments at roundabouts
and revised our own design practices to achieve desired user behavior. The principles
outlined in NCHRP 672 provide a good starting point for bicycle treatments, but need to
be refined for improved safety at specific locations. In locations with a heavy commuter
bicycle presence, commuter bicyclists have shown no tendency to favor the multiuse trail
over “claiming” the vehicle lane. The concerns of having the bike ramp in line with the
bike lane have been mitigated by the angled curb.
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Mountain Ridge Road and Circle R. Drive Design Exception #8
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ATTACHMENT 1
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Appendix C

Travel Time Survey - W. Lilac Road

CHEN L RYAN Lilac Hills Ranch TIS



CHEN #RYAN

January 02, 2013

TYPE: Travel Time Survey

Methodology: Floating Car Method

Segment Length: 1.2 Miles

Survey Conducted By: Monique Chen, PE & Phuong Nguyen, PE

TABLE 1
SPEED & TRAVEL TIME SURVEY SUMMARY
Run Direction Leng.th Travel Time (sec) Speed
(mi) (mph)

EB 110.0 39.3

1 1.2
WB 103.0 41.9
EB 100.5 43.0

2 1.2
WB 90.1 47.9
EB 109.8 39.3

3 1.2
WB 121.5 35.6
EB 119.1 36.3

4 1.2
WB 1154 37.4
EB 109.0 39.6

5 1.2
WB 102.0 42.4
EB 99.5 43.4

6 1.2
WB 101.0 42.8
EB 104.0 41.5

7 1.2
WB 103.5 41.7
EB 102.5 42.1

8 1.2
WB 101.1 42.7
EB 106.8 40.6

Average 1.2
WB 104.7 41.6

Source: Chen Ryan Associates; January 2013

Chen Ryan Associates | 11622 El Camino Real, Ste. 100 | San Diego, CA 92130
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Appendix D

Travel Speed Survey - Mountain Ridge Road and Circle R. Drive

CHEN L RYAN Lilac Hills Ranch TIS
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Prepared by NDS/ATD

WB PM Period NB SB
0 0 1 0 1 12:00 0 0
00:15 0 0 1 0 1 12:15 0 0 8 11 19
00:30 0 0 2 0 2 12:30 0 0 13 18 31
00:45 0 0 0 4 0 4 12:45 0 0 10 43 4 49 14
01:00 0 0 0 0 13:00 0 0 9 12 21
01:15 0 0 2 1 3 13:15 0 0 8 7 15
01:30 0 0 0 1 1 13:30 0 0 20 13 33
01:45 0 0 3 5 1 3 4 8 13:45 0 0 13 50 6 38 19
02:00 0 0 1 0 1 14:00 0 0 16 6 22
02:15 0 0 2 0 2 14:15 0 0 13 16 29
02:30 0 0 0 0 14:30 0 0 12 15 27
02:45 0 0 0 3 0 3 14:45 0 0 10 51 18 55 28
03:00 0 0 1 1 2 15:00 0 0 13 14 27
03:15 0 0 1 2 3 15:15 0 0 25 8 33
03:30 0 0 0 1 1 15:30 0 0 19 13 32
03:45 0 0 0 2 1 5 1 7 15:45 0 0 26 83 18 53 44
04:00 0 0 0 3 3 16:00 0 0 27 19 46
04:15 0 0 1 1 2 16:15 0 0 17 11 28
04:30 0 0 0 2 2 16:30 0 0 21 24 45
04:45 0 0 1 2 5 11 6 13 16:45 0 0 23 88 19 73 42
05:00 0 0 2 10 12 17:00 0 0 23 7 30
05:15 0 0 5 9 14 17:15 0 0 22 5 27
05:30 0 0 10 16 26 17:30 0 0 18 8 26
05:45 0 0 5 22 13 48 18 70 17:45 0 0 22 85 11 31 33
06:00 0 0 6 16 22 18:00 0 0 23 7 30
06:15 0 0 14 20 34 18:15 0 0 30 12 42
06:30 0 0 12 16 28 18:30 0 0 19 9 28
06:45 0 0 13 45 26 78 39 123 18:45 0 0 24 96 6 34 30
07:00 0 0 8 24 32 19:00 0 0 13 5 18
07:15 0 0 10 27 37 19:15 0 0 4 10 14
07:30 0 0 4 26 30 19:30 0 0 18 5 23
07:45 0 0 9 31 22 99 31 130 19:45 0 0 14 49 4 24 18
08:00 0 0 14 26 40 20:00 0 0 13 1 14
08:15 0 0 11 19 30 20:15 0 0 10 3 13
08:30 0 0 7 27 34 20:30 0 0 9 3 12
08:45 0 0 4 36 11 83 15 119 20:45 0 0 12 44 6 13 18
09:00 0 0 7 10 17 21:00 0 0 10 2 12
09:15 0 0 10 7 17 21:15 0 0 9 5 14
09:30 0 0 7 12 19 21:30 0 0 5 2 7
09:45 0 0 3 27 18 47 21 74 21:45 0 0 6 30 1 10 7
10:00 0 0 7 17 24 22:00 0 0 8 1 9
10:15 0 0 5 15 20 22:15 0 0 3 0 3
10:30 0 0 5 9 14 22:30 0 0 3 0 3
10:45 0 0 11 28 17 58 28 86 22:45 0 0 4 18 1 2 5
11:00 0 0 8 13 21 23:00 0 0 7 6 13
11:15 0 0 18 14 32 23:15 0 0 1 0 1
11:30 0 0 8 9 17 23:30 0 0 3 6 9
11:45 0 0 12 46 10 46 22 92 23:45 0 0 1 12 3 15 4
TOTALS 251 478 729 TOTALS 649 397
SPLIT % 34.4% 65.6% 41.1% SPLIT % 62.0% 38.0%
DAILY TOTALS
AM Peak Hour 11:15 06:45 06:45 | PM Peak Hour 15:15 16:00
AM Pk Volume 50 103 138 PM Pk Volume 91 73
Pk Hr Factor 0.694 0.954 0.885 Pk Hr Factor 0.843 0.573
7 - 9 Volume 67 182 249 4 -6 Volume 173 104
7 - 9 Peak Hour 07:45 07:15 07:15 | 4 - 6 Peak Hour 16:30 16:00
7 - 9 Pk Volume 41 101 138 |4 -6 Pk Volume 89 73
Pk Hr Factor 0.732 0.935 0.863 Pk Hr Factor 0.967 0.760




Prepared by NDS/ATD

PM Period NB

s
@
&

0 0 2 3 5 12:00 0 0
00:15 0 0 0 2 2 12:15 0 0 16 11 27
00:30 0 0 1 0 1 12:30 0 0 11 10 21
00:45 0 0 1 4 1 6 2 10 12:45 0 0 9 43 10 44 19
01:00 0 0 0 0 13:00 0 0 11 9 20
01:15 0 0 0 0 13:15 0 0 11 7 18
01:30 0 0 0 0 13:30 0 0 7 5 12
01:45 0 0 1 1 0 1 1 13:45 0 0 11 40 11 32 22
02:00 0 0 0 0 14:00 0 0 12 6 18
02:15 0 0 1 0 1 14:15 0 0 14 9 23
02:30 0 0 0 1 1 14:30 0 0 16 17 33
02:45 0 0 0 1 0 1 2 14:45 0 0 19 61 17 49 36
03:00 0 0 0 1 1 15:00 0 0 17 11 28
03:15 0 0 0 2 2 15:15 0 0 20 13 33
03:30 0 0 0 2 2 15:30 0 0 16 18 34
03:45 0 0 2 2 1 6 3 8 15:45 0 0 23 76 15 57 38
04:00 0 0 0 2 2 16:00 0 0 32 19 51
04:15 0 0 0 4 4 16:15 0 0 16 20 36
04:30 0 0 1 4 5 16:30 0 0 21 13 34
04:45 0 0 1 2 3 13 4 15 16:45 0 0 16 85 14 66 30
05:00 0 0 5 9 14 17:00 0 0 29 10 39
05:15 0 0 8 10 18 17:15 0 0 29 7 36
05:30 0 0 7 12 19 17:30 0 0 15 11 26
05:45 0 0 4 24 18 49 22 73 17:45 0 0 23 96 5 33 28
06:00 0 0 10 14 24 18:00 0 0 21 4 25
06:15 0 0 12 16 28 18:15 0 0 21 12 33
06:30 0 0 12 21 33 18:30 0 0 23 10 33
06:45 0 0 10 44 23 74 33 118 18:45 0 0 20 85 12 38 32
07:00 0 0 11 28 39 19:00 0 0 22 6 28
07:15 0 0 6 20 26 19:15 0 0 8 8 16
07:30 0 0 9 28 37 19:30 0 0 17 14 31
07:45 0 0 15 41 27 103 42 144 19:45 0 0 17 64 7 35 24
08:00 0 0 6 28 34 20:00 0 0 14 4 18
08:15 0 0 4 22 26 20:15 0 0 5 4 9
08:30 0 0 6 29 35 20:30 0 0 7 2 9
08:45 0 0 8 24 9 88 17 112 20:45 0 0 10 36 6 16 16
09:00 0 0 14 10 24 21:00 0 0 11 2 13
09:15 0 0 7 14 21 21:15 0 0 9 1 10
09:30 0 0 4 15 19 21:30 0 0 15 1 16
09:45 0 0 6 31 12 51 18 82 21:45 0 0 11 46 3 7 14
10:00 0 0 2 11 13 22:00 0 0 5 4 9
10:15 0 0 6 10 16 22:15 0 0 6 2 8
10:30 0 0 6 22 28 22:30 0 0 5 1 6
10:45 0 0 7 21 16 59 23 80 22:45 0 0 5 21 1 8 6
11:00 0 0 10 16 26 23:00 0 0 5 0 5
11:15 0 0 7 15 22 23:15 0 0 1 1 2
11:30 0 0 13 12 25 23:30 0 0 0 0
11:45 0 0 15 45 16 59 31 104 23:45 0 0 4 10 1 2 5
TOTALS 240 509 749 TOTALS 663 387
SPLIT % 32.0% 68.0% 41.6% SPLIT % 63.1% 36.9%
DAILY TOTALS
AM Peak Hour 11:30 07:45 07:00 | PM Peak Hour 17:00 15:30
AM Pk Volume 51 106 144 | PM Pk Volume 80 72
Pk Hr Factor 0.583 0.914 0.857 | Pk Hr Factor 0.870 0.825
7 - 9 Volume 65 191 256 4 - 6 Volume 181 99
7 - 9 Peak Hour 07:00 07:45 07:00 | 4 - 6 Peak Hour 17:00 16:00
7 - 9 Pk Volume 41 106 144 |4 -6 Pk Volume 96 66
Pk Hr Factor 0.683 0.914 0.857 | Pk Hr Factor 0.828 0.825




Prepared by NDS/ATD

WB PM Period NB SB
0 0 0 0 12:00 0 0 20
00:15 0 0 0 0 12:15 0 0 11 12 23
00:30 0 0 1 0 1 12:30 0 0 7 12 19
00:45 0 0 1 2 1 1 2 3 12:45 0 0 14 43 12 45 26
01:00 0 0 0 2 2 13:00 0 0 16 18 34
01:15 0 0 1 0 1 13:15 0 0 15 18 33
01:30 0 0 3 1 4 13:30 0 0 8 13 21
01:45 0 0 2 6 0 3 2 9 13:45 0 0 19 58 14 63 33
02:00 0 0 1 0 1 14:00 0 0 10 10 20
02:15 0 0 1 0 1 14:15 0 0 14 13 27
02:30 0 0 1 0 1 14:30 0 0 19 13 32
02:45 0 0 1 4 0 1 4 14:45 0 0 15 58 15 51 30
03:00 0 0 0 1 1 15:00 0 0 15 15 30
03:15 0 0 0 1 1 15:15 0 0 13 12 25
03:30 0 0 0 0 15:30 0 0 17 9 26
03:45 0 0 2 2 0 2 2 4 15:45 0 0 25 70 14 50 39
04:00 0 0 0 2 2 16:00 0 0 18 15 33
04:15 0 0 2 1 3 16:15 0 0 24 14 38
04:30 0 0 1 4 5 16:30 0 0 13 19 32
04:45 0 0 0 3 8 15 8 18 16:45 0 0 30 85 13 61 43
05:00 0 0 3 4 7 17:00 0 0 22 17 39
05:15 0 0 1 10 11 17:15 0 0 19 15 34
05:30 0 0 6 20 26 17:30 0 0 29 12 41
05:45 0 0 4 14 8 42 12 56 17:45 0 0 21 91 10 54 31
06:00 0 0 14 13 27 18:00 0 0 26 6 32
06:15 0 0 11 19 30 18:15 0 0 17 5 22
06:30 0 0 17 21 38 18:30 0 0 25 16 41
06:45 0 0 11 53 25 78 36 131 18:45 0 0 24 92 10 37 34
07:00 0 0 10 24 34 19:00 0 0 23 8 31
07:15 0 0 14 25 39 19:15 0 0 18 8 26
07:30 0 0 15 27 42 19:30 0 0 13 6 19
07:45 0 0 10 49 38 114 48 163 19:45 0 0 12 66 5 27 17
08:00 0 0 9 17 26 20:00 0 0 17 7 24
08:15 0 0 6 21 27 20:15 0 0 8 3 11
08:30 0 0 7 21 28 20:30 0 0 9 4 13
08:45 0 0 9 31 11 70 20 101 20:45 0 0 13 47 5 19 18
09:00 0 0 9 8 17 21:00 0 0 8 10 18
09:15 0 0 9 19 28 21:15 0 0 9 5 14
09:30 0 0 8 16 24 21:30 0 0 17 1 18
09:45 0 0 8 34 15 58 23 92 21:45 0 0 6 40 2 18 8
10:00 0 0 14 15 29 22:00 0 0 9 7 16
10:15 0 0 7 13 20 22:15 0 0 6 3 9
10:30 0 0 5 16 21 22:30 0 0 2 2 4
10:45 0 0 10 36 13 57 23 93 22:45 0 0 5 22 0 12 5
11:00 0 0 6 13 19 23:00 0 0 6 1 7
11:15 0 0 11 6 17 23:15 0 0 5 2 7
11:30 0 0 9 13 22 23:30 0 0 4 1 5
11:45 0 0 10 36 13 45 23 81 23:45 0 0 3 18 2 6 5
TOTALS 270 485 755 TOTALS 690 443
SPLIT % 35.8% 64.2% 40.0% SPLIT % 60.9% 39.1%
DAILY TOTALS
AM Peak Hour 06:00 07:00 07:00 | PM Peak Hour 16:45 16:30
AM Pk Volume 53 114 163 PM Pk Volume 95 64
Pk Hr Factor 0.779 0.750 0.849 | Pk Hr Factor 0.819 0.794
7 - 9 Volume 80 184 264 4 -6 Volume 176 115
7 - 9 Peak Hour 07:00 07:00 07:00 | 4 - 6 Peak Hour 16:45 16:30
7 - 9 Pk Volume 49 114 163 |4 -6 Pk Volume 100 64
Pk Hr Factor 0.817 0.750 0.849 Pk Hr Factor 0.833 0.842




Prepared by NDS/ATD

PM Period NB
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0 0 2 0 2 12:00 0 0
00:15 0 0 1 0 1 12:15 0 0 8 9 17
00:30 0 0 0 1 1 12:30 0 0 15 18 33
00:45 0 0 3 6 1 2 4 8 12:45 0 0 12 45 11 52 23
01:00 0 0 3 0 3 13:00 0 0 2 4 6
01:15 0 0 0 0 13:15 0 0 9 3 12
01:30 0 0 1 0 1 13:30 0 0 15 17 32
01:45 0 0 0 4 0 4 13:45 0 0 9 35 5 29 14
02:00 0 0 1 2 3 14:00 0 0 13 7 20
02:15 0 0 0 0 14:15 0 0 16 13 29
02:30 0 0 3 1 4 14:30 0 0 12 17 29
02:45 0 0 0 4 1 4 1 8 14:45 0 0 20 61 16 53 36
03:00 0 0 0 1 1 15:00 0 0 20 20 40
03:15 0 0 0 1 1 15:15 0 0 19 17 36
03:30 0 0 1 1 2 15:30 0 0 19 11 30
03:45 0 0 1 2 0 3 1 5 15:45 0 0 26 84 17 65 43
04:00 0 0 0 0 16:00 0 0 19 15 34
04:15 0 0 0 3 3 16:15 0 0 18 9 27
04:30 0 0 2 2 4 16:30 0 0 21 8 29
04:45 0 0 0 2 6 11 6 13 16:45 0 0 27 85 18 50 45
05:00 0 0 0 6 6 17:00 0 0 16 13 29
05:15 0 0 5 7 12 17:15 0 0 23 12 35
05:30 0 0 5 12 17 17:30 0 0 16 11 27
05:45 0 0 10 20 16 41 26 61 17:45 0 0 22 77 7 43 29
06:00 0 0 12 16 28 18:00 0 0 29 10 39
06:15 0 0 16 15 31 18:15 0 0 28 9 37
06:30 0 0 10 21 31 18:30 0 0 22 13 35
06:45 0 0 13 51 29 81 42 132 18:45 0 0 17 96 6 38 23
07:00 0 0 6 17 23 19:00 0 0 20 12 32
07:15 0 0 13 28 41 19:15 0 0 18 9 27
07:30 0 0 9 25 34 19:30 0 0 11 8 19
07:45 0 0 8 36 31 101 39 137 19:45 0 0 12 61 6 35 18
08:00 0 0 6 14 20 20:00 0 0 17 8 25
08:15 0 0 7 31 38 20:15 0 0 10 3 13
08:30 0 0 11 18 29 20:30 0 0 8 6 14
08:45 0 0 7 31 17 80 24 111 20:45 0 0 10 45 6 23 16
09:00 0 0 15 12 27 21:00 0 0 15 3 18
09:15 0 0 8 15 23 21:15 0 0 12 5 17
09:30 0 0 15 14 29 21:30 0 0 16 3 19
09:45 0 0 13 51 16 57 29 108 21:45 0 0 4 47 3 14 7
10:00 0 0 12 15 27 22:00 0 0 11 10 21
10:15 0 0 9 14 23 22:15 0 0 4 1 5
10:30 0 0 13 11 24 22:30 0 0 5 1 6
10:45 0 0 8 42 19 59 27 101 22:45 0 0 7 27 3 15 10
11:00 0 0 9 12 21 23:00 0 0 2 2 4
11:15 0 0 14 11 25 23:15 0 0 2 2 4
11:30 0 0 9 11 20 23:30 0 0 6 0 6
11:45 0 0 11 43 14 48 25 91 23:45 0 0 6 16 0 4 6
TOTALS 292 487 779 TOTALS 679 421
SPLIT % 37.5% 62.5% 41.5% SPLIT % 61.7% 38.3%
DAILY TOTALS
AM Peak Hour 06:00 07:00 06:45 | PM Peak Hour 17:45 14:30
AM Pk Volume 51 101 140 PM Pk Volume 87 70
Pk Hr Factor 0.797 0.815 0.833 Pk Hr Factor 0.777 0.813
7 - 9 Volume 67 181 248 4 - 6 Volume 162 93
7 - 9 Peak Hour 07:00 07:00 07:00 | 4 - 6 Peak Hour 16:30 16:45
7 - 9 Pk Volume 36 101 137 |4-6 Pk Volume 87 54
Pk Hr Factor 0.692 0.815 0.835 | Pk Hr Factor 0.806 0.750




Prepared by NDS/ATD

PM Period NB
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0 0 6 2 8 12:00 0 0 32
00:15 0 0 2 1 3 12:15 0 0 8 12 20
00:30 0 0 3 3 6 12:30 0 0 12 8 20
00:45 0 0 2 13 0 6 2 19 12:45 0 0 8 42 11 49 19
01:00 0 0 3 0 3 13:00 0 0 13 9 22
01:15 0 0 0 0 13:15 0 0 12 17 29
01:30 0 0 1 0 1 13:30 0 0 13 10 23
01:45 0 0 1 5 0 1 5 13:45 0 0 12 50 12 48 24
02:00 0 0 2 0 2 14:00 0 0 10 11 21
02:15 0 0 2 0 2 14:15 0 0 21 10 31
02:30 0 0 0 1 1 14:30 0 0 14 9 23
02:45 0 0 0 4 0 1 5 14:45 0 0 14 59 14 44 28
03:00 0 0 0 0 15:00 0 0 14 14 28
03:15 0 0 3 1 4 15:15 0 0 6 8 14
03:30 0 0 0 0 15:30 0 0 19 11 30
03:45 0 0 0 3 1 2 1 5 15:45 0 0 25 64 14 47 39
04:00 0 0 0 1 1 16:00 0 0 16 7 23
04:15 0 0 0 3 3 16:15 0 0 15 11 26
04:30 0 0 1 0 1 16:30 0 0 20 10 30
04:45 0 0 0 1 1 5 1 6 16:45 0 0 15 66 10 38 25
05:00 0 0 1 0 1 17:00 0 0 18 8 26
05:15 0 0 0 1 1 17:15 0 0 9 7 16
05:30 0 0 4 4 8 17:30 0 0 18 10 28
05:45 0 0 5 10 4 9 9 19 17:45 0 0 20 65 7 32 27
06:00 0 0 5 4 9 18:00 0 0 8 13 21
06:15 0 0 4 6 10 18:15 0 0 12 11 23
06:30 0 0 6 8 14 18:30 0 0 15 16 31
06:45 0 0 2 17 14 32 16 49 18:45 0 0 18 53 12 52 30
07:00 0 0 5 10 15 19:00 0 0 13 7 20
07:15 0 0 3 6 9 19:15 0 0 19 14 33
07:30 0 0 4 13 17 19:30 0 0 14 5 19
07:45 0 0 6 18 10 39 16 57 19:45 0 0 17 63 1 27 18
08:00 0 0 3 14 17 20:00 0 0 10 3 13
08:15 0 0 5 9 14 20:15 0 0 16 7 23
08:30 0 0 4 11 15 20:30 0 0 11 8 19
08:45 0 0 7 19 23 57 30 76 20:45 0 0 8 45 5 23 13
09:00 0 0 6 16 22 21:00 0 0 6 2 8
09:15 0 0 9 13 22 21:15 0 0 5 6 11
09:30 0 0 8 15 23 21:30 0 0 8 2 10
09:45 0 0 6 29 9 53 15 82 21:45 0 0 4 23 8 18 12
10:00 0 0 8 13 21 22:00 0 0 5 4 9
10:15 0 0 11 14 25 22:15 0 0 12 7 19
10:30 0 0 6 11 17 22:30 0 0 6 3 9
10:45 0 0 10 35 14 52 24 87 22:45 0 0 8 31 4 18 12
11:00 0 0 12 17 29 23:00 0 0 4 2 6
11:15 0 0 10 9 19 23:15 0 0 7 1 8
11:30 0 0 9 21 30 23:30 0 0 4 1 5
11:45 0 0 15 46 25 72 40 118 23:45 0 0 2 17 4 8 6
TOTALS 200 328 528 TOTALS 578 404
SPLIT % 37.9% 62.1% 35.0% SPLIT % 58.9% 41.1%
DAILY TOTALS
AM Peak Hour 11:45 11:30 11:30 | PM Peak Hour 15:45 18:00
AM Pk Volume 49 76 122 PM Pk Volume 68 52
Pk Hr Factor 0.483 0.640 0.638 | Pk Hr Factor 0.850 0.766
7 - 9 Volume 37 96 133 4 -6 Volume 131 70
7 - 9 Peak Hour 08:00 08:00 08:00 | 4 - 6 Peak Hour 16:15 16:15
7 - 9 Pk Volume 19 57 76 |4 -6 Pk Volume 68 39
Pk Hr Factor 0.679 0.620 0.633 Pk Hr Factor 0.850 0.886
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AM Period NB SB WB PM Period NB SB
0 0 4 0 4 12:00 0 0
00:15 0 0 5 3 8 12:15 0 0 17 12 29
00:30 0 0 2 1 3 12:30 0 0 10 18 28
00:45 0 0 0 11 2 6 2 17 12:45 0 0 13 50 12 55 25
01:00 0 0 2 1 3 13:00 0 0 13 10 23
01:15 0 0 0 0 13:15 0 0 12 16 28
01:30 0 0 2 0 2 13:30 0 0 24 12 36
01:45 0 0 1 5 1 2 2 7 13:45 0 0 14 63 8 46 22
02:00 0 0 2 1 3 14:00 0 0 6 17 23
02:15 0 0 2 2 4 14:15 0 0 18 9 27
02:30 0 0 0 0 14:30 0 0 21 12 33
02:45 0 0 1 5 0 3 1 8 14:45 0 0 9 54 9 47 18
03:00 0 0 0 0 15:00 0 0 11 7 18
03:15 0 0 1 0 1 15:15 0 0 12 6 18
03:30 0 0 4 1 5 15:30 0 0 7 8 15
03:45 0 0 0 5 0 1 6 15:45 0 0 12 42 12 33 24
04:00 0 0 0 0 16:00 0 0 9 8 17
04:15 0 0 0 0 16:15 0 0 8 4 12
04:30 0 0 0 0 16:30 0 0 12 13 25
04:45 0 0 1 1 0 1 1 16:45 0 0 12 41 11 36 23
05:00 0 0 1 0 1 17:00 0 0 15 11 26
05:15 0 0 1 4 5 17:15 0 0 15 15 30
05:30 0 0 1 0 1 17:30 0 0 11 10 21
05:45 0 0 1 4 1 5 2 9 17:45 0 0 8 49 14 50 22
06:00 0 0 3 2 5 18:00 0 0 16 9 25
06:15 0 0 3 3 6 18:15 0 0 13 5 18
06:30 0 0 2 2 4 18:30 0 0 16 3 19
06:45 0 0 1 9 7 14 8 23 18:45 0 0 11 56 10 27 21
07:00 0 0 3 7 10 19:00 0 0 12 8 20
07:15 0 0 1 5 6 19:15 0 0 15 5 20
07:30 0 0 5 7 12 19:30 0 0 13 6 19
07:45 0 0 6 15 14 33 20 48 19:45 0 0 8 48 7 26 15
08:00 0 0 6 7 13 20:00 0 0 6 4 10
08:15 0 0 5 10 15 20:15 0 0 5 4 9
08:30 0 0 2 11 13 20:30 0 0 10 3 13
08:45 0 0 7 20 12 40 19 60 20:45 0 0 5 26 1 12 6
09:00 0 0 3 15 18 21:00 0 0 4 2 6
09:15 0 0 4 13 17 21:15 0 0 6 2 8
09:30 0 0 6 15 21 21:30 0 0 11 4 15
09:45 0 0 13 26 10 53 23 79 21:45 0 0 2 23 1 9 3
10:00 0 0 7 18 25 22:00 0 0 8 2 10
10:15 0 0 10 14 24 22:15 0 0 5 2 7
10:30 0 0 5 19 24 22:30 0 0 3 0 3
10:45 0 0 8 30 22 73 30 103 22:45 0 0 2 18 2 6 4
11:00 0 0 10 13 23 23:00 0 0 4 6 10
11:15 0 0 14 16 30 23:15 0 0 0 1 1
11:30 0 0 6 9 15 23:30 0 0 3 1 4
11:45 0 0 16 46 21 59 37 105 23:45 0 0 3 10 0 8 3
TOTALS 177 289 466 TOTALS 480 355
SPLIT % 38.0% 62.0% 35.8% SPLIT % 57.5% 42.5%
DAILY TOTALS
AM Peak Hour 11:45 10:00 11:45 | PM Peak Hour 13:00 12:30
AM Pk Volume 53 73 117 PM Pk Volume 62 56
Pk Hr Factor 0.406 0.830 0.405 Pk Hr Factor 0.646 0.719
7 - 9 Volume 35 73 108 4 -6 Volume 90 86
7 - 9 Peak Hour 07:30 07:45 07:45 | 4 - 6 Peak Hour 16:30 16:30
7 - 9 Pk Volume 22 42 61 |4 -6 PkVolume 54 50
Pk Hr Factor 0.917 0.750 0.763 Pk Hr Factor 0.900 0.833




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Tuesday
Date: 9/11/2012

4314_002e
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Tuesday
Date: 9/11/2012

_4314_002w

Project #: CA12.

West Bound
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Tuesday
Date: 9/11/2012
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Project #: CA12.
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

4314_002e

Project #: CA12.

Day: Wednesday
Date: 9/12/2012

East Bound

CC OO0 ORNCOrN MO RS NN NPT 0T 0N SRS O RO O RGN AN oI N NS SO NS NN NN NN NSN RS rnreoongwnonnn oSz FfaaEiaz T
EEEEE & R REER - EEEE T EEER B R sHNEEEEEEED
] b g =
=3
53
g
£
S ScccSoo555555 = £
3
S
2
¥
]
& (-
SScccooSoo5555S s s
&,
g
5x
)
s
5555555555550 =
mnwnv/
]
555G o555555 = =
°
<
s
H
S ccccccoo 55555 ~Ell
E o
53 I
38 H
=7 E
A ||
SN S EENTSE S5 R55T =Eill §
5
< &
L)
T NS A ISR N E R RS <rillE N
sBRE 3
4 L]
z
3
8
g [
ST T NG NACHSNR IR +mllE
SO CEREM " CEEE T [® Y
Em
28
3
N e OO R R NN == [
= g
S S GCoo NG Soo = [B o ]
]
s
H
SN GC T G555 5555 Bz [Fem
° £y
38
2
S5 e 555 C5cCE 006500 e oo NG00 0500050050 - R 00 05 00F 00 Fo0 - RAG000RES N0 0-506"55-5"5-505 7| FIT-RET-2% = EE
3 E R S HH
° - ] b+ @
2T 2 F
=3 an e
556 S5 CCE o055 05 0 o0 5555550655050 0500600 "0 0000 SR RoG055565650 -0 65555 mo5-5555555507| [FEa-iEgae
& ]
H
s o
] g
g H
= —zsTa L =
HEEEEEEEHE =
g EHEREH 5
gl |Fx2315%%3 H
nowgn nguign nowgn 5 - % g
3 48884 3 28884 2 28883 3 = g &7 & N <|<
N I3 0 I3 % N ~ o © ) @ S N S = =
o =l =3 =3 o - - - - - - ~ ~ < w = m 1
15




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Wednesday
Date: 9/12/2012

_4314_002w

Project #: CA12.

West Bound
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Wednesday
Date: 9/12/2012

4314_002

Project #: CA12.

Summary
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Thursday
Date: 9/13/2012

4314_002e

Project #: CA12.
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Thursday
Date: 9/13/2012

_4314_002w

Project #: CA12.

West Bound
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Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Thursday
Date: 9/13/2012

4314_002

Project #: CA12.
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Friday
Date: 9/14/2012

4314_002e

Project #: CA12.
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Friday
Date: 9/14/2012

_4314_002w

Project #: CA12.

West Bound
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Friday
Date: 9/14/2012

4314_002

Project #: CA12.

Summary
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Saturday
Date: 9/15/2012

4314_002e

Project #: CA12.

East Bound
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Saturday
Date: 9/15/2012

_4314_002w

Project #: CA12.

West Bound
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Street Name

|West Bound|

|streetA




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Saturday
Date: 9/15/2012

4314_002

Project #: CA12.

Summary
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20:15
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% of Totals|
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AM Peak Hour|

PM Volumes|

PM Peak Hour|
Volumel

Directional Peak Periods|

All Classes|

Percentiles

Direction

Street Name




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Sunday
Date: 9/16/2012

4314_002e

Project #: CA12.

East Bound
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19:45

20:15

22:30

% of Totals|

"AM Volumes|

AM Peak Hour|

PM Volumes|

PM Peak Hour|

Volumel

Directional Peak Periods|

All Classes|

Percentiles

Direction

Street Name

|West Bound|

|streetA




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Sunday
Date: 9/16/2012

_4314_002w

Project #: CA12.

West Bound
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PM Volumes|
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4
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Volumel
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Percentiles

Direction

Street Name

|West Bound|

|streetA




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center

Day: Sunday
Date: 9/16/2012

4314_002

Project #: CA12.

Summary
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Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

Day: Tuesday
Date: 9/11/2012

East Bound

<15

15-19

20 -

24

25-29 30 -

34

35-39

40-44 45-49

50 -54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002e

65 - 69

70 +

00:00 AM 0 0 0 0 1 0 3 0 0 0 0 0 0 4
01:00 0 0 0 1 1 1 2 0 0 0 0 0 0 5
02:00 0 0 0 0 2 1 0 0 0 0 0 0 0 3
03:00 0 0 0 0 1 0 1 0 0 0 0 0 0 2
04:00 0 1 0 0 0 1 0 0 0 0 0 0 0 2
05:00 0 0 1 0 7 8 6 0 0 0 0 0 0 22
06:00 2 1 2 6 16 13 4 1 0 0 0 0 0 45
07:00 2 1 0 4 10 9 5 0 0 0 0 0 0 31
08:00 1 0 2 2 12 13 5 1 0 0 0 0 0 36
09:00 0 0 0 1 8 14 3 1 0 0 0 0 0 27
10:00 0 0 0 1 5 13 9 0 0 0 0 0 0 28
11:00 4 0 3 4 15 16 3 1 0 0 0 0 0 46
12:00 PM 1 4 2 4 11 14 7 0 0 0 0 0 0 43
13:00 2 0 0 4 16 18 6 3 1 0 0 0 0 50
14:00 3 1 0 3 16 20 7 1 0 0 0 0 0 51
15:00 4 5 5 7 22 24 12 4 0 0 0 0 0 83
16:00 2 3 1 1 20 42 14 3 2 0 0 0 0 88
17:00 2 4 2 2 12 43 18 2 0 0 0 0 0 85
18:00 0 2 2 3 18 42 24 4 1 0 0 0 0 96
19:00 0 0 0 2 23 13 8 3 0 0 0 0 0 49
20:00 0 1 0 3 19 13 6 2 0 0 0 0 0 44
21:00 0 1 2 2 6 9 4 4 0 2 0 0 0 30
22:00 0 1 0 2 3 4 5 1 1 1 0 0 0 18
23:00 0 1 0 1 1 8 1 0 0 0 0 0 0 12
Totals 23 26 22 53 245 339 153 31 5 3 900
% of Totals 3% 3% 2% 6% 27% 38% 17% 3% 1% 0% 100%
AM Volumes 9 3 8 19 78 89 41 4 0 0 0 0 0 251
% AM 1% 0% 1% 2% 9% 10% 5% 0% 28%
AM Peak Hour| 11:00 04:00 11:00 06:00 06:00 11:00 10:00 06:00 11:00
Volume 4 1 3 6 16 16 9 1 46
PM Volumes 14 23 14 34 167 250 112 27 5 3 0 0 0 649
% PM 2% 3% 2% 4% 19% 28% 12% 3% 1% 0% 72%
PM Peak Hour 15:00 15:00 15:00 15:00 19:00 17:00 18:00 15:00 16:00 21:00 18:00
Volume 4 5 5 7 23 43 24 4 2 2 9%
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
67 > 7% 93 > 10% 173 g 19% 567 > 63%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 30 36 35 42 45 900
Street A West Bound 31 37 38 44 50 875




Day: Tuesday
Date: 9/11/2012

West Bound

<15

15-19

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

30-34

35-39 40-44

45-49

50 - 54

55-59

60 - 64

City: Valley Center

Project #: CA12_4314_002w

65 - 69

70 +

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 3 0 0 0 0 0 0 0 0 3
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 1 1 1 0 2 0 0 0 0 5
04:00 0 0 0 2 1 5 2 0 1 0 0 0 0 11
05:00 3 0 0 0 7 20 10 6 2 0 0 0 0 48
06:00 0 0 0 0 13 38 17 6 4 0 0 0 0 78
07:00 0 0 2 5 15 26 33 3 1 3 1 0 0 99
08:00 0 0 3 6 15 32 14 8 2 2 0 0 1 83
09:00 1 0 2 0 8 13 8 gl 5 0 1 0 0 47
10:00 0 0 2 3 16 24 10 2 1 0 0 0 0 58
11:00 0 0 1 5 16 12 10 1 0 1 0 0 0 46
12:00 PM 1 1 3 7 10 15 7 4 0 0 1 0 0 49
13:00 0 0 3 3 16 10 4 1 1 0 0 0 0 38
14:00 0 0 1 4 16 19 9 1 2 3 0 0 0 55
15:00 0 0 0 6 17 16 10 3 0 1 0 0 0 53
16:00 0 0 0 9 18 30 8 6 2 0 0 0 0 73
17:00 0 0 0 5 7 12 4 3 0 0 0 0 0 31
18:00 0 0 2 3 8 5 12 3 0 0 0 1 0 34
19:00 0 0 1 4 5 10 3 1 0 0 0 0 0 24
20:00 0 0 0 2 1 7 2 1 0 0 0 0 0 13
21:00 0 0 1 1 0 8 0 0 0 0 0 0 0 10
22:00 0 0 0 0 0 1 1 0 0 0 0 0 0 2
23:00 0 0 0 0 0 15 0 0 0 0 0 0 0 15
Totals 5 1 21 65 193 319 165 68 23 10 3 1 1 875
% of Totals 1% 0% 2% 7% 22% 36% 19% 8% 3% 1% 0% 0% 0% 100%
AM Volumes 4 0 10 21 95 171 105 45 18 6 2 0 1 478
% AM 0% 1% 2% 11% 20% 12% 5% 2% 1% 0% 0% 55%
AM Peak Hour| 05:00 08:00 08:00 10:00 06:00 07:00 07:00 09:00 07:00 07:00 08:00 07:00
Volume 3 3 6 16 38 33 13 5 3 1 1 99
PM Volumes 1 1 11 44 98 148 60 23 5 4 1 1 0 397
% PM 0% 0% 1% 5% 11% 17% 7% 3% 1% 0% 0% 0% 45%
PM Peak Hour 12:00 12:00 12:00 16:00 16:00 16:00 18:00 16:00 14:00 14:00 12:00 18:00 16:00
Volume 1 1 3 9 18 30 12 6 2 3 1 1 73
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
182 > 21% 87 g 10% 104 > 12% 502 g 57%
s N D . Percentiles
trectName irection 15th 50th Average 85th 95th ADT
Street A East Bound 30 36 35 42 45 900
Street A West Bound 31 37 38 44 50 875




Day: Tuesday
Date: 9/11/2012

Summary

<15

15-19

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

30-34

35-39

40-44

45-49

50 - 54

55-59

City: Valley Center
Project #: CA12_4314_002

60 - 64

65 - 69

70 +

00:00 AM 0 0 0 0 1 0 3 0 0 0 0 0 0 4
01:00 0 0 0 1 4 1 2 0 0 0 0 0 0 8
02:00 0 0 0 0 2 1 0 0 0 0 0 0 0 3
03:00 0 0 0 0 2 1 2 0 2 0 0 0 0 7
04:00 0 1 0 2 1 6 2 0 1 0 0 0 0 13
05:00 3 0 1 0 14 28 16 6 2 0 0 0 0 70
06:00 2 1 2 6 29 51 21 7 4 0 0 0 0 123
07:00 2 1 2 9 25 35 38 13 1 3 1 0 0 130
08:00 1 0 5 8 27 45 19 9 2 2 0 0 1 119
09:00 1 0 2 1 16 27 11 10 5 0 1 0 0 74
10:00 0 0 2 4 21 37 19 2 1 0 0 0 0 86
11:00 4 0 4 9 31 28 13 2 0 1 0 0 0 92
12:00 PM 2 5 5 11 21 29 14 4 0 0 1 0 0 92
13:00 2 0 3 7 32 28 10 4 2 0 0 0 0 88
14:00 3 1 1 7 32 39 16 2 2 3 0 0 0 106
15:00 4 5 5 13 39 40 22 7 0 1 0 0 0 136
16:00 2 3 1 10 38 72 22 9 4 0 0 0 0 161
17:00 2 4 2 7 19 55 22 5 0 0 0 0 0 116
18:00 0 2 4 6 26 47 36 7 1 0 0 1 0 130
19:00 0 0 1 6 28 23 11 4 0 0 0 0 0 73
20:00 0 1 0 5 20 20 8 3 0 0 0 0 0 57
21:00 0 1 3 3 6 17 4 4 0 2 0 0 0 40
22:00 0 1 0 2 3 5 6 1 1 1 0 0 0 20
23:00 0 1 0 1 1 23 1 0 0 0 0 0 0 27
Totals 28 27 43 118 438 658 318 99 28 13 3 1 1 1775
% of Totals 2% 2% 2% 7% 25% 37% 18% 6% 2% 1% 0% 0% 0% 100%
AM Volumes 13 3 18 40 173 260, 146, 49 18 6 2 0 1 729
% AM 1% 0% 1% 2% 10% 15% 8% 3% 1% 0% 0% 0% 41%
AM Peak Hour 11:00] 04:00] 08:00 07:00 11:00 06:00) 07:00] 07:00 09:00 07:00 07:00 08:00 07:00
Volume 4 1 5 9 31 51 38 13 5 3 1 1 130
PM Volumes 15 24 25 78 265, 398 172 50, 10 7 1 1 0 1046
% PM 1% 1% 1% 4% 15% 22% 10% 3% 1% 0% 0% 0% 59%
PM Peak Hour| 15:00] 12:00 12:00 15:00 15:00 16:00| 18:00 16:00 16:00 14:00 12:00 18:00 16:00
Volume 4 5 5 13 39 72 36 9 4 3 1 1 161
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
249 > 14% 180 g 10% 277 g 16% 1069 > 60%
. . Percentiles
Street Name Direction e 85th 95th ADT
Summary 31 37 36 43 48 1775




Day: Wednesday
Date: 9/12/2012

East Bound

<15

15-19

20-24

25-29

Prepared by National Data & Surveying Services

SPEED

Circle R Dr e/o Red Hawk Rd

30-34

35-39

40-44

45-49

50 -54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002e

65 - 69

70 +

00:00 AM 1 0 0 0 0 2 1 0 0 0 0 0 0 4
01:00 0 0 0 0 0 0 1 0 0 0 0 0 0 1
02:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
03:00 0 0 0 1 0 1 0 0 0 0 0 0 0 2
04:00 0 0 0 1 0 1 0 0 0 0 0 0 0 2
05:00 0 0 0 1 4 14 5 0 0 0 0 0 0 24
06:00 1 1 1 3 16 18 4 0 0 0 0 0 0 44
07:00 1 3 1 4 10 8 10 4 0 0 0 0 0 41
08:00 0 3 0 1 6 10 4 0 0 0 0 0 0 24
09:00 0 0 0 3 14 13 1 0 0 0 0 0 0 31
10:00 0 0 0 4 5 8 4 0 0 0 0 0 0 21
11:00 0 0 0 12 18 12 3 0 0 0 0 0 0 45
12:00 PM 2 2 0 4 15 11 6 3 0 0 0 0 0 43
13:00 1 2 0 5 21 9 2 0 0 0 0 0 0 40
14:00 8 1 1 2 12 24 11 2 0 0 0 0 0 61
15:00 4 3 5 4 14 31 13 2 0 0 0 0 0 76
16:00 0 4 4 4 23 36 11 3 0 0 0 0 0 85
17:00 0 4 0 3 29 40 15 4 1 0 0 0 0 96
18:00 1 2 1 0 13 46 21 1 0 0 0 0 0 85
19:00 3 4 0 2 20 21 8 5 1 0 0 0 0 64
20:00 0 1 1 3 4 15 10 2 0 0 0 0 0 36
21:00 4 1 0 0 11 21 8 1 0 0 0 0 0 46
22:00 0 2 0 4 9 3 3 0 0 0 0 0 0 21
23:00 0 1 1 0 2 5 0 1 0 0 0 0 0 10
Totals 26 34 15 61 247 349 141 28 2 903
% of Totals 3% 4% 2% 7% 27% 39% 16% 3% 0% 100%
AM Volumes 3 7 2 30 74 87 33 4 0 0 0 0 0 240
% AM 0% 1% 0% 3% 8% 10% 4% 0% 27%
AM Peak Hour| 07:00 06:00 11:00 11:00 06:00 07:00 07:00 11:00
Volume 1 3 1 12 18 18 10 4 45
PM Volumes 23 27 13 31 173 262 108 24 2 0 0 0 0 663
% PM 3% 3% 1% 3% 19% 29% 12% 3% 0% 73%
PM Peak Hour 14:00 16:00 15:00 13:00 17:00 18:00 18:00 19:00 17:00 17:00
Volume 8 4 5 5 29 46 21 5 1 9%
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
65 > 7% 83 > 9% 181 g 20% 574 > 64%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 30 36 35 41 44 903
Street A West Bound 30 37 36 44 49 896




Day: Wednesday
Date: 9/12/2012

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

City: Valley Center
Project #: CA12_4314_002w

West Bound
<15 15-19 20-24 25-29 30-34 35-39 40 - 44 45 - 49 50 - 54 55-59 60 - 64 65 - 69 70 +
00:00 AM 0 0 0 0 0 3 0 3 0 0 0 0 0 6
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 6 0 0 0 0 0 0 0 6
04:00 0 0 0 3 0 7 2 1 0 0 0 0 0 13
05:00 3 1 0 2 7 14 13 3 5 1 0 0 0 49
06:00 3 0 1 1 22 27 16 2 2 0 0 0 0 74
07:00 0 1 2 5 10 44 26 10 5 0 0 0 0 103
08:00 0 0 3 4 26 26 14 9 4 0 2 0 0 88
09:00 0 0 1 8 12 18 9 2 0 1 0 0 0 51
10:00 1 1 1 0 17 26 11 1 1 0 0 0 0 59
11:00 2 2 1 5 16 21 12 0 0 0 0 0 0 59
12:00 PM 2 3 0 2 10 8 11 4 3 1 0 0 0 44
13:00 1 0 0 5 6 11 4 1 4 0 0 0 0 32
14:00 0 1 3 1 14 19 7 4 0 0 0 0 0 49
15:00 7 0 3 4 15 18 9 1 0 0 0 0 0 57
16:00 0 2 0 4 19 22 9 6 4 0 0 0 0 66
17:00 0 3 0 3 9 7 7 4 0 0 0 0 0 33
18:00 1 0 0 4 11 6 12 4 0 0 0 0 0 38
19:00 0 2 1 11 5 12 4 0 0 0 0 0 0 35
20:00 0 0 0 0 12 2 2 0 0 0 0 0 0 16
21:00 0 0 1 2 1 1 0 0 2 0 0 0 0 7
22:00 0 0 0 0 4 3 1 0 0 0 0 0 0 8
23:00 0 0 0 0 2 0 0 0 0 0 0 0 0 2
Totals 20 16 17 64 218 302 169 55 30 3 2 896
% of Totals 2% 2% 2% 7% 24% 34% 19% 6% 3% 0% 0% 100%
AM Volumes 9 5 9 28 110 193 103 31 17, 2 2 0 0 509
% AM 1% 1% 1% 3% 12% 22% 11% 3% 2% 0% 0% 57%
AM Peak Hour| 05:00 11:00 08:00 09:00 08:00 07:00 07:00 07:00 05:00 05:00 08:00 07:00
Volume 3 2 3 3 26 44 26 10 5 1 2 103
PM Volumes 11 11 8 36 108 109 66 24 13 1 0 0 0 387
% PM 1% 1% 1% 4% 12% 12% 7% 3% 1% 0% 43%
PM Peak Hour 15:00 12:00 14:00 19:00 16:00 16:00 18:00 16:00 13:00 12:00 16:00
Volume 7 3 3 11 19 22 12 6 4 1 66
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
191 > 21% 76 g 8% 99 > 11% 530 g 59%
s N Di . Percentiles

trect Name irection 15th 50th Average 85th 95th ADT

Street A East Bound 30 36 35 41 44 903

Street A West Bound 30 37 36 44 49 896




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

Day: Wednesday
Date: 9/12/2012

Summary

<15

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50 - 54

55-59

City: Valley Center
Project #: CA12_4314_002

60 - 64

65 - 69

70 +

00:00 AM 1 0 0 0 0 5 1 3 0 0 0 0 0 10
01:00 0 0 0 0 0 0 1 0 0 0 0 0 0 1
02:00 0 0 0 0 1 1 0 0 0 0 0 0 0 2
03:00 0 0 0 1 0 7 0 0 0 0 0 0 0 8
04:00 0 0 0 4 0 8 2 1 0 0 0 0 0 15
05:00 3 1 0 3 11 28 18 3 5 1 0 0 0 73
06:00 4 1 2 4 38 45 20 2 2 0 0 0 0 118
07:00 1 4 3 9 20 52 36 14 5 0 0 0 0 144
08:00 0 3 3 5 32 36 18 9 4 0 2 0 0 112
09:00 0 0 1 11 26 31 10 2 0 1 0 0 0 82
10:00 1 1 1 4 22 34 15 1 1 0 0 0 0 80
11:00 2 2 1 17 34 33 15 0 0 0 0 0 0 104
12:00 PM 4 5 0 6 25 19 17 7 3 1 0 0 0 87
13:00 2 2 0 10 27 20 6 1 4 0 0 0 0 72
14:00 8 2 4 3 26 43 18 6 0 0 0 0 0 110
15:00 11 3 8 8 29 49 22 3 0 0 0 0 0 133
16:00 0 6 4 8 42 58 20 9 4 0 0 0 0 151
17:00 0 7 0 6 38 47 22 8 1 0 0 0 0 129
18:00 2 2 1 4 24 52 33 5 0 0 0 0 0 123
19:00 3 6 1 13 25 33 12 5 1 0 0 0 0 929
20:00 0 1 1 3 16 17 12 2 0 0 0 0 0 52
21:00 4 1 1 2 12 22 8 1 2 0 0 0 0 53
22:00 0 2 0 4 13 6 4 0 0 0 0 0 0 29
23:00 0 1 1 0 4 5 0 1 0 0 0 0 0 12
Totals 46 50 32 125 465 651 310 83 32 3 2 1799
% of Totals 3% 3% 2% 7% 26% 36% 17% 5% 2% 0% 0% 100%
AM Volumes 12 12 11 58| 184 280, 136, 35 17 2 2 0 0 749
% AM 1% 1% 1% 3% 10% 16% 8% 2% 1% 0% 0% 42%
AM Peak Hour 06:00) 07:00 07:00 11:00 06:00) 07:00 07:00] 07:00 05:00 05:00) 08:00) 07:00
Volume 4 4 3 17 38 52 36 14 5 1 2 144
PM Volumes 34 38 21 67 281 371 174 48| 15 1 0 0 0 1050
% PM 2% 2% 1% 4% 16% 21% 10% 3% 1% 0% 58%
PM Peak Hour| 15:00| 17:00 15:00 19:00 16:00 16:00| 18:00 16:00 13:00 12:00 16:00
Volume 11 7 8 13 42 58 33 9 4 1 151
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
256 > 14% 159 g 9% 280 g 16% 1104 > 61%
. . Percentiles
Street Name Direction R 85th 95th ADT
Summary 30 36 36 43 a7 1799




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

Day: Thursday
Date: 9/13/2012

East Bound

<15

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50 -54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002e

65 - 69 70 +

00:00 AM 0 0 0 0 2 0 0 0 0 0 0 0 0 2
01:00 0 0 0 0 1 3 2 0 0 0 0 0 0 6
02:00 0 0 0 0 1 2 1 0 0 0 0 0 0 4
03:00 0 0 0 0 1 1 0 0 0 0 0 0 0 2
04:00 0 0 0 0 1 2 0 0 0 0 0 0 0 3
05:00 0 0 0 2 2 7 3 0 0 0 0 0 0 14
06:00 2 1 1 5 17 20 5 2 0 0 0 0 0 53
07:00 10 2 5 7 11 9 4 1 0 0 0 0 0 49
08:00 5 1 1 6 6 10 1 1 0 0 0 0 0 31
09:00 4 2 0 3 10 7 5 3 0 0 0 0 0 34
10:00 6 2 0 1 12 8 3 0 4 0 0 0 0 36
11:00 1 1 0 2 10 15 7 0 0 0 0 0 0 36
12:00 PM 2 2 1 5 15 13 5 0 0 0 0 0 0 43
13:00 1 2 2 5 23 18 5 2 0 0 0 0 0 58
14:00 1 4 2 7 19 18 6 1 0 0 0 0 0 58
15:00 6 4 3 3 16 21 16 1 0 0 0 0 0 70
16:00 0 3 1 2 24 32 20 3 0 0 0 0 0 85
17:00 0 7 1 7 17 40 17 2 0 0 0 0 0 91
18:00 5 0 2 0 21 39 22 3 0 0 0 0 0 92
19:00 0 4 1 0 21 30 9 1 0 0 0 0 0 66
20:00 2 4 0 2 9 20 9 1 0 0 0 0 0 47
21:00 0 1 1 1 16 13 6 2 0 0 0 0 0 40
22:00 1 0 1 1 8 7 2 1 1 0 0 0 0 22
23:00 1 0 0 1 4 7 3 0 2 0 0 0 0 18
Totals a7 40 22 60 267 342 151 24 7 960
% of Totals 5% 4% 2% 6% 28% 36% 16% 3% 1% 100%
AM Volumes 28 9 7 26 74 84 31 7 4 0 0 0 0 270
% AM 3% 1% 1% 3% 8% 9% 3% 1% 0% 28%
AM Peak Hour| 07:00 07:00 07:00 07:00 06:00 06:00 11:00 09:00 10:00 06:00
Volume 10 2 5 7 17 20 7 3 4 53
PM Volumes 19 31 15 34 193 258 120 17 3 0 0 0 0 690
% PM 2% 3% 2% 4% 20% 27% 13% 2% 0% 72%
PM Peak Hour 15:00 17:00 15:00 14:00 16:00 17:00 18:00 16:00 23:00 18:00
Volume 6 7 3 7 24 40 22 3 2 92
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
80 > 8% 101 > 11% 176 g 18% 603 > 63%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 28 36 34 41 44 960
Street A West Bound 29 37 36 44 49 928




Day: Thursday
Date: 9/13/2012

West Bound

<15

15-19

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

30-34

35-39

40-44 45 -

49

50 - 54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002w

65 - 69

70 +

00:00 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 1
01:00 0 0 0 2 0 0 1 0 0 0 0 0 0 3
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 2 0 0 0 0 0 0 0 2
04:00 0 0 1 0 4 3 6 1 0 0 0 0 0 15
05:00 0 0 0 5 5 12 12 7 1 0 0 0 0 42
06:00 2 0 2 8 14 23 14 11 2 1 1 0 0 78
07:00 2 2 5 8 17 40 26 8 6 0 0 0 0 114
08:00 1 3 5 8 21 10 11 5 4 1 1 0 0 70
09:00 2 0 1 1 15 20 9 7 3 0 0 0 0 58
10:00 3 0 0 8 11 9 15 8 3 0 0 0 0 57
11:00 0 0 0 3 17 12 7 4 2 0 0 0 0 45
12:00 PM 0 2 0 5 14 16 5 2 1 0 0 0 0 45
13:00 1 0 3 12 18 19 6 4 0 0 0 0 0 63
14:00 1 1 9 2 10 14 6 7 0 1 0 0 0 51
15:00 4 0 0 1 17 20 6 2 0 0 0 0 0 50
16:00 0 0 3 0 22 17 12 5 1 1 0 0 0 61
17:00 2 2 1 3 14 19 11 1 1 0 0 0 0 54
18:00 0 1 0 7 3 15 5 4 2 0 0 0 0 37
19:00 0 0 0 8 12 5 2 0 0 0 0 0 0 27
20:00 0 0 0 3 8 4 3 1 0 0 0 0 0 19
21:00 0 0 1 6 6 2 2 1 0 0 0 0 0 18
22:00 0 0 0 1 4 2 4 1 0 0 0 0 0 12
23:00 0 0 0 0 1 1 4 0 0 0 0 0 0 6
Totals 18 11 31 91 233 265 168 79 26 4 2 928
% of Totals 2% 1% 3% 10% 25% 29% 18% 9% 3% 0% 0% 100%
AM Volumes 10 5 14 43 104 131 102 51 21 2 2 0 0 485
% AM 1% 1% 2% 5% 11% 14% 11% 5% 2% 0% 0% 52%
AM Peak Hour| 10:00 08:00 07:00 06:00 08:00 07:00 07:00 06:00 07:00 06:00 06:00 07:00
Volume 3 3 5 8 21 40 26 11 6 1 1 114
PM Volumes 8 6 17, 48 129 134 66 28 5 2 0 0 0 443
% PM 1% 1% 2% 5% 14% 14% 7% 3% 1% 0% 48%
PM Peak Hour 15:00 12:00 14:00 13:00 16:00 15:00 16:00 14:00 18:00 14:00 13:00
Volume 4 2 9 12 22 20 12 7 2 1 63
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
184 > 20% 108 g 12% 115 > 12% 521 g 56%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 28 36 34 41 44 960
Street A West Bound 29 37 36 44 49 928




Day: Thursday
Date: 9/13/2012

Summary

<15

15-19

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

30-34

35-39

40-44

45-49

50 - 54

55-59

City: Valley Center
Project #: CA12_4314_002

60 - 64

65 - 69

70 +

00:00 AM 0 0 0 0 2 0 1 0 0 0 0 0 0 3
01:00 0 0 0 2 1 3 3 0 0 0 0 0 0 9
02:00 0 0 0 0 1 2 1 0 0 0 0 0 0 4
03:00 0 0 0 0 1 3 0 0 0 0 0 0 0 4
04:00 0 0 1 0 5 5 6 1 0 0 0 0 0 18
05:00 0 0 0 7 7 19 15 7 1 0 0 0 0 56
06:00 4 1 3 13 31 43 19 13 2 1 1 0 0 131
07:00 12 4 10 15 28 49 30 9 6 0 0 0 0 163
08:00 6 4 6 14 27 20 12 6 4 1 1 0 0 101
09:00 6 2 1 4 25 27 14 10 3 0 0 0 0 92
10:00 9 2 0 9 23 17 18 8 7 0 0 0 0 93
11:00 1 1 0 5 27 27 14 4 2 0 0 0 0 81
12:00 PM 2 4 1 10 29 29 10 2 1 0 0 0 0 88
13:00 2 2 5 17 41 37 11 6 0 0 0 0 0 121
14:00 2 5 11 9 29 32 12 8 0 1 0 0 0 109
15:00 10 4 3 4 33 41 22 3 0 0 0 0 0 120
16:00 0 3 4 2 46 49 32 8 1 1 0 0 0 146
17:00 2 9 2 10 31 59 28 3 1 0 0 0 0 145
18:00 5 1 2 7 24 54 27 7 2 0 0 0 0 129
19:00 0 4 1 8 33 35 11 1 0 0 0 0 0 93
20:00 2 4 0 5 17 24 12 2 0 0 0 0 0 66
21:00 0 1 2 7 22 15 8 3 0 0 0 0 0 58
22:00 1 0 1 2 12 9 6 2 1 0 0 0 0 34
23:00 1 0 0 1 5 8 7 0 2 0 0 0 0 24
Totals 65 51 53 151 500 607 319 103 33 4 2 1888
% of Totals 3% 3% 3% 8% 26% 32% 17% 5% 2% 0% 0% 100%
AM Volumes 38 14 21 69 178 215 133 58| 25 2 2 0 0 755
% AM 2% 1% 1% 4% 9% 11% 7% 3% 1% 0% 0% 40%
AM Peak Hour 07:00 07:00 07:00 07:00 06:00) 07:00 07:00] 06:00 10:00 06:00) 06:00) 07:00
Volume 12 4 10 15 31 49 30 13 7 1 1 163
PM Volumes 27 37 32 82 322 392 186, 45 8 2 0 0 0 1133
% PM 1% 2% 2% 4% 17% 21% 10% 2% 0% 0% 60%,
PM Peak Hour| 15:00| 17:00 14:00 13:00 16:00 17:00| 16:00 14:00 18:00 14:00 16:00
Volume 10 9 11 17 46 59 32 3 2 1 146
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
264 > 14% 209 g 11% 291 g 15% 1124 > 60%
. . Percentiles
Street Name Direction R 85th 95th ADT
Summary 29 36 35 43 a7 1888




Day: Friday
Date: 9/14/2012

East Bound

<15

15-19

20-24

25-29

30-34

Prepared by National Data & Surveying Services

SPEED

Circle R Dr e/o Red Hawk Rd

35-39 40-44

45-49

50 -54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002e

65 - 69 70 +

00:00 AM 0 0 1 0 2 1 1 1 0 0 0 0 0 6
01:00 0 0 0 0 0 3 1 0 0 0 0 0 0 4
02:00 0 0 0 0 0 3 1 0 0 0 0 0 0 4
03:00 0 0 0 0 2 0 0 0 0 0 0 0 0 2
04:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2
05:00 0 0 0 1 4 12 2 1 0 0 0 0 0 20
06:00 3 2 0 3 19 17 7 0 0 0 0 0 0 51
07:00 2 2 2 8 10 9 2 1 0 0 0 0 0 36
08:00 1 2 0 4 8 7 7 2 0 0 0 0 0 31
09:00 2 2 0 11 21 8 7 0 0 0 0 0 0 51
10:00 1 1 0 5 16 13 5 1 0 0 0 0 0 42
11:00 2 1 2 4 16 14 3 1 0 0 0 0 0 43
12:00 PM 1 0 1 3 13 20 2 4 1 0 0 0 0 45
13:00 1 1 4 5 13 7 4 0 0 0 0 0 0 35
14:00 0 5 2 2 19 24 8 1 0 0 0 0 0 61
15:00 2 6 1 7 25 34 9 0 0 0 0 0 0 84
16:00 4 1 3 6 22 33 15 0 1 0 0 0 0 85
17:00 2 2 2 1 17 34 15 3 1 0 0 0 0 77
18:00 5 4 2 1 21 35 27 1 0 0 0 0 0 96
19:00 0 2 2 9 19 20 7 2 0 0 0 0 0 61
20:00 1 1 4 8 12 8 9 2 0 0 0 0 0 45
21:00 1 2 3 7 16 12 6 0 0 0 0 0 0 47
22:00 1 0 0 3 5 12 3 3 0 0 0 0 0 27
23:00 1 0 0 1 5 7 2 0 0 0 0 0 0 16
Totals 30 34 30 89 286 333 143 23 3 971
% of Totals 3% 4% 3% 9% 29% 34% 15% 2% 0% 100%
AM Volumes 11 10 6 36 99 87 36 7 0 0 0 0 0 292
% AM 1% 1% 1% 4% 10% 9% 4% 1% 30%
AM Peak Hour| 06:00 06:00 07:00 09:00 09:00 06:00 06:00 08:00 06:00
Volume 3 2 2 11 21 17 7 2 51
PM Volumes 19 24 24 53 187 246 107 16 3 0 0 0 0 679
% PM 2% 2% 2% 5% 19% 25% 11% 2% 0% 70%
PM Peak Hour 18:00 15:00 13:00 19:00 15:00 18:00 18:00 12:00 12:00 18:00
Volume 5 6 4 9 25 35 27 4 1 9%
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
67 > 7% 80 > 8% 162 g 17% 662 > 68%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 28 35 34 41 44 971
Street A West Bound 30 37 37 44 50 908




Day: Friday
Date: 9/14/2012

West Bound

<15 15-19

20-24

25-29

30-34

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

35-39 40-44 45-49

50 - 54

55-59

60 - 64

City: Valley Center

Project #: CA12_4314_002w

65 - 69 70 +

00:00 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 2
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 2 2 0 0 0 0 0 0 0 0 4
03:00 0 0 0 0 0 2 0 1 0 0 0 0 0 3
04:00 0 0 0 0 0 6 2 2 0 1 0 0 0 11
05:00 1 0 0 0 5 16 11 4 4 0 0 0 0 41
06:00 0 1 6 2 12 33 15 7 2 3 0 0 0 81
07:00 0 0 0 7 18 29 28 14 5 0 0 0 0 101
08:00 0 0 3 2 20 31 13 8 0 2 0 0 1 80
09:00 0 0 0 2 10 19 14 11 0 0 1 0 0 57
10:00 0 0 3 7 10 16 15 6 2 0 0 0 0 59
11:00 0 0 2 3 13 11 17 1 1 0 0 0 0 48
12:00 PM 1 0 0 6 12 20 12 1 0 0 0 0 0 52
13:00 5 1 4 3 6 5 3 0 2 0 0 0 0 29
14:00 0 0 0 5 18 19 6 1 2 2 0 0 0 53
15:00 0 1 0 3 11 25 18 6 1 0 0 0 0 65
16:00 0 0 3 2 10 18 10 4 1 0 2 0 0 50
17:00 2 0 2 0 7 20 6 1 2 0 3 0 0 43
18:00 0 4 0 3 10 8 8 1 4 0 0 0 0 38
19:00 0 0 2 7 14 6 5 1 0 0 0 0 0 35
20:00 3 0 0 9 6 4 1 0 0 0 0 0 0 23
21:00 0 0 2 4 5 0 3 0 0 0 0 0 0 14
22:00 0 0 1 6 0 5 0 3 0 0 0 0 0 15
23:00 0 0 0 0 2 2 0 0 0 0 0 0 0 4
Totals 12 7 p1] VE] 191 296 187 73 26 8 6 1 908
% of Totals 1% 1% 3% 8% 21% 33% 21% 8% 3% 1% 1% 0% 100%
AM Volumes 1 1 14 25 90 164 115 55 14 6 1 0 1 487
% AM 0% 0% 2% 3% 10% 18% 13% 6% 2% 1% 0% 0% 54%
AM Peak Hour| 05:00 06:00 06:00 07:00 08:00 06:00 07:00 07:00 07:00 06:00 09:00 08:00 07:00
Volume 1 1 6 7 20 33 28 14 5 3 1 1 101
PM Volumes 11 6 14 48 101 132 72 18 12 2 5 0 0 421]
% PM 1% 1% 2% 5% 11% 15% 8% 2% 1% 0% 1% 46%
PM Peak Hour 13:00 18:00 13:00 20:00 14:00 15:00 15:00 15:00 18:00 14:00 17:00 15:00
Volume 5 4 4 9 18 25 18 6 4 2 3 65
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
181 > 20% 81 g 9% 93 > 10% 553 g 61%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 28 35 34 41 44 971
Street A West Bound 30 37 37 44 50 908




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

Day: Friday
Date: 9/14/2012

Summary

<15

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50 - 54

55-59

City: Valley Center
Project #: CA12_4314_002

60 - 64

65 - 69

70 +

00:00 AM 0 0 1 0 2 2 1 2 0 0 0 0 0 8
01:00 0 0 0 0 0 3 1 0 0 0 0 0 0 4
02:00 0 0 0 2 2 3 1 0 0 0 0 0 0 8
03:00 0 0 0 0 2 2 0 1 0 0 0 0 0 5
04:00 0 0 1 0 1 6 2 2 0 1 0 0 0 13
05:00 1 0 0 1 9 28 13 5 4 0 0 0 0 61
06:00 3 3 6 5 31 50 22 7 2 3 0 0 0 132
07:00 2 2 2 15 28 38 30 15 5 0 0 0 0 137
08:00 1 2 3 6 28 38 20 10 0 2 0 0 1 111
09:00 2 2 0 13 31 27 21 11 0 0 1 0 0 108
10:00 1 1 3 12 26 29 20 7 2 0 0 0 0 101
11:00 2 1 4 7 29 25 20 2 1 0 0 0 0 91
12:00 PM 2 0 1 9 25 40 14 5 1 0 0 0 0 97
13:00 6 2 8 8 19 12 7 0 2 0 0 0 0 64
14:00 0 5 2 7 37 43 14 2 2 2 0 0 0 114
15:00 2 7 1 10 36 59 27 6 1 0 0 0 0 149
16:00 4 1 6 8 32 51 25 4 2 0 2 0 0 135
17:00 4 2 4 1 24 54 21 4 3 0 3 0 0 120
18:00 5 8 2 4 31 43 35 2 4 0 0 0 0 134
19:00 0 2 4 16 33 26 12 3 0 0 0 0 0 96
20:00 4 1 4 17 18 12 10 2 0 0 0 0 0 68
21:00 1 2 5 11 21 12 9 0 0 0 0 0 0 61
22:00 1 0 1 9 5 17 3 6 0 0 0 0 0 42
23:00 1 0 0 1 7 9 2 0 0 0 0 0 0 20
Totals 42 41 58 162 477 629 330 96 29 8 6 1 1879
% of Totals 2% 2% 3% 9% 25% 33% 18% 5% 2% 0% 0% 0% 100%
AM Volumes 12 11 20 61 189 251] 151 62 14 6 1 0 1 779
% AM 1% 1% 1% 3% 10% 13% 8% 3% 1% 0% 0% 0% 41%
AM Peak Hour 06:00) 06:00] 06:00 07:00 06:00) 06:00) 07:00] 07:00 07:00 06:00) 09:00 08:00 07:00
Volume 3 3 6 15 31 50 30 15 5 3 1 1 137
PM Volumes 30 30 38 101 288 378 179 34 15 2 5 0 0 1100
% PM 2% 2% 2% 5% 15% 20% 10% 2% 1% 0% 0% 59%
PM Peak Hour| 13:00] 18:00 13:00 20:00] 14:00 15:00| 18:00 15:00 18:00 14:00 17:00 15:00
Volume 6 8 8 17 37 59 35 6 4 2 3 149
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
248 > 13% 161 g 9% 255 g 14% 1215 > 65%
. . Percentiles
Street Name Direction R 85th 95th ADT
Summary 29 36 36 43 a7 1879




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

Day: Saturday
Date: 9/15/2012

East Bound

<15

15-19

20-24

25-29

30-34

35-39 40-44

45-49

50 -54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002e

65 - 69

70 +

00:00 AM 0 1 0 0 3 4 4 1 0 0 0 0 0 13
01:00 0 0 1 0 0 3 0 1 0 0 0 0 0 5
02:00 0 1 0 0 1 2 0 0 0 0 0 0 0 4
03:00 0 0 0 0 2 1 0 0 0 0 0 0 0 3
04:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 1 2 3 4 0 0 0 0 0 0 10
06:00 0 0 1 2 9 3 2 0 0 0 0 0 0 17
07:00 0 0 0 8 2 5 3 0 0 0 0 0 0 18
08:00 1 1 0 3 4 5 4 1 0 0 0 0 0 19
09:00 1 1 0 4 11 7 4 1 0 0 0 0 0 29
10:00 1 0 4 2 10 13 3 2 0 0 0 0 0 35
11:00 1 4 0 1 12 23 5 0 0 0 0 0 0 46
12:00 PM 0 2 1 2 14 17 5 1 0 0 0 0 0 42
13:00 2 2 3 3 7 19 12 2 0 0 0 0 0 50
14:00 2 2 0 5 20 17 8 4 1 0 0 0 0 59
15:00 1 1 2 5 21 31 2 1 0 0 0 0 0 64
16:00 2 5 3 4 26 17 9 0 0 0 0 0 0 66
17:00 2 5 3 8 17 19 5 6 0 0 0 0 0 65
18:00 1 4 4 11 10 16 6 1 0 0 0 0 0 53
19:00 2 0 1 4 19 22 10 5 0 0 0 0 0 63
20:00 1 3 0 8 10 16 5 0 2 0 0 0 0 45
21:00 0 0 1 5 5 10 1 1 0 0 0 0 0 23
22:00 1 2 1 1 9 12 4 1 0 0 0 0 0 31
23:00 3 0 0 2 4 7 1 0 0 0 0 0 0 17
Totals 22 34 25 79 218 272 97 28 3 778
% of Totals 3% 4% 3% 10% 28% 35% 12% 4% 0% 100%
AM Volumes 5 8 6 21 56 69 29 6 0 0 0 0 0 200
% AM 1% 1% 1% 3% 7% 9% 4% 1% 26%
AM Peak Hour| 04:00 11:00 10:00 07:00 11:00 11:00 11:00 10:00 11:00
Volume 1 4 4 8 12 23 5 2 46
PM Volumes 17 26 19 58 162 203 68 22 3 0 0 0 0 578
% PM 2% 3% 2% 7% 21% 26% 9% 3% 0% 74%
PM Peak Hour 23:00 16:00 18:00 18:00 16:00 15:00 13:00 17:00 20:00 16:00
Volume 3 5 4 11 26 31 12 6 2 66
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
37 > 5% 92 > 12% 131 g 17% 518 > 67%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 27 35 34 41 45 778
Street A West Bound 30 37 37 44 49 732




Day: Saturday
Date: 9/15/2012

West Bound

<15

15-19

20-24

25-29

30-34

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

35-39 40-44 45-49

50 -

54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002w

65 - 69 70 +

00:00 AM 0 0 0 0 4 1 1 0 0 0 0 0 0 6
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1
03:00 0 0 0 0 1 1 0 0 0 0 0 0 0 2
04:00 0 0 0 0 4 0 0 0 1 0 0 0 0 5
05:00 0 0 0 1 0 4 2 2 0 0 0 0 0 9
06:00 2 2 1 0 8 13 6 0 0 0 0 0 0 32
07:00 0 0 0 3 11 10 12 3 0 0 0 0 0 39
08:00 0 1 1 0 12 22 13 4 3 0 1 0 0 57
09:00 0 0 2 6 10 22 10 3 0 0 0 0 0 53
10:00 0 0 0 6 8 18 14 3 3 0 0 0 0 52
11:00 2 0 1 9 17 18 15 7 2 0 1 0 0 72
12:00 PM 0 0 0 3 13 21 10 1 0 1 0 0 0 49
13:00 0 0 0 0 12 27 4 3 1 1 0 0 0 48
14:00 0 0 0 6 9 13 11 2 2 1 0 0 0 44
15:00 3 0 1 1 20 13 4 1 4 0 0 0 0 47
16:00 0 0 1 0 8 8 6 13 1 0 1 0 0 38
17:00 2 0 1 1 6 9 8 4 1 0 0 0 0 32
18:00 0 1 0 9 18 13 8 3 0 0 0 0 0 52
19:00 0 0 0 3 12 11 1 0 0 0 0 0 0 27
20:00 0 0 0 9 9 3 2 0 0 0 0 0 0 23
21:00 0 0 0 8 3 3 3 0 0 1 0 0 0 18
22:00 1 2 1 3 5 5 0 1 0 0 0 0 0 18
23:00 1 0 0 4 2 1 0 0 0 0 0 0 0 8
Totals 11 6 9 72 192 237 130 50 18 4 3 732
% of Totals 2% 1% 1% 10% 26% 32% 18% 7% 2% 1% 0% 100%
AM Volumes 4 3 5 25 75 110 73 22 9 0 2 0 0 328
% AM 1% 0% 1% 3% 10% 15% 10% 3% 1% 0% 45%
AM Peak Hour| 06:00 06:00 09:00 11:00 11:00 08:00 11:00 11:00 08:00 08:00 11:00
Volume 2 2 2 9 17 22 15 7 3 1 72
PM Volumes 7 3 4 47 117 127 57 28 9 4 1 0 0 404
% PM 1% 0% 1% 6% 16% 17% 8% 4% 1% 1% 0% 55%
PM Peak Hour 15:00 22:00 15:00 18:00 15:00 13:00 14:00 16:00 15:00 12:00 16:00 18:00
Volume 3 2 1 9 20 27 11 13 4 1 1 52
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
96 > 13% 97 g 13% 70 > 10% 469 g 64%
s N Di . Percentiles
trectfame irection 15th 50th Average 85th 95th ADT
Street A East Bound 27 35 34 41 45 778
Street A West Bound 30 37 37 44 49 732




Day: Saturday
Date: 9/15/2012

Summary

<15

15-19

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

30-34

35-39

40-44

45-49

50 - 54

55-59

City: Valley Center
Project #: CA12_4314_002

60 - 64

65 - 69

70 +

00:00 AM 0 1 0 0 7 5 5 1 0 0 0 0 0 19
01:00 0 0 1 0 0 3 0 1 0 0 0 0 0 5
02:00 0 1 0 0 1 3 0 0 0 0 0 0 0 5
03:00 0 0 0 0 3 2 0 0 0 0 0 0 0 5
04:00 1 0 0 0 4 0 0 0 1 0 0 0 0 6
05:00 0 0 0 2 2 7 6 2 0 0 0 0 0 19
06:00 2 2 2 2 17 16 8 0 0 0 0 0 0 49
07:00 0 0 0 11 13 15 15 3 0 0 0 0 0 57
08:00 1 2 1 3 16 27 17 5 3 0 1 0 0 76
09:00 1 1 2 10 21 29 14 4 0 0 0 0 0 82
10:00 1 0 4 8 18 31 17 5 3 0 0 0 0 87
11:00 3 4 1 10 29 41 20 7 2 0 1 0 0 118
12:00 PM 0 2 1 5 27 38 15 2 0 1 0 0 0 91
13:00 2 2 3 3 19 46 16 5 1 1 0 0 0 98
14:00 2 2 0 11 29 30 19 6 3 1 0 0 0 103
15:00 4 1 3 6 41 44 6 2 4 0 0 0 0 111
16:00 2 5 4 4 34 25 15 13 1 0 1 0 0 104
17:00 4 5 4 9 23 28 13 10 1 0 0 0 0 97
18:00 1 5 4 20 28 29 14 4 0 0 0 0 0 105
19:00 2 0 1 7 31 33 11 5 0 0 0 0 0 90
20:00 1 3 0 17 19 19 7 0 2 0 0 0 0 68
21:00 0 0 1 13 8 13 4 1 0 1 0 0 0 41
22:00 2 4 2 4 14 17 4 2 0 0 0 0 0 49
23:00 4 0 0 6 6 8 1 0 0 0 0 0 0 25
Totals 33 40 34 151 410 509 227 78 21 4 3 1510
% of Totals 2% 3% 2% 10%, 27% 34% 15% 5% 1% 0% 0% 100%
AM Volumes 9 11 11 46| 131 179 102 28 9 0 2 0 0 528
% AM 1% 1% 1% 3% 9% 12% 7% 2% 1% 0% 35%
AM Peak Hour 11:00] 11:00 10:00 07:00 11:00 11:00| 11:00 11:00 08:00 08:00 11:00
Volume 3 4 4 11 29 41 20 7 3 1 118
PM Volumes 24| 29 23 105 279 330 125 50, 12 4 1 0 0 982,
% PM 2% 2% 2% 7% 18% 22% 8% 3% 1% 0% 0% 65%
PM Peak Hour| 15:00| 16:00 16:00 18:00 15:00 13:00| 14:00 16:00 15:00 12:00 16:00 15:00
Volume 4 5 4 20 41 46 19 13 4 1 1 111
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
133 > 9% 189 g 13% 201 g 13% 987 > 65%
. . Percentiles
Street Name Direction R 85th 95th ADT
Summary 29 36 35 42 a7 1510




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

Day: Sunday
Date: 9/16/2012

East Bound

<15

15-19

20 -

24

25-29

30-34

35-39

40-44 45 -

49

50 -

54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002e

65 - 69

70 +

00:00 AM 0 0 2 0 3 6 0 0 0 0 0 0 0 11
01:00 0 1 0 0 0 3 0 1 0 0 0 0 0 5
02:00 0 0 1 0 0 4 0 0 0 0 0 0 0 5
03:00 0 0 0 1 2 1 1 0 0 0 0 0 0 5
04:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
05:00 0 0 1 0 0 2 1 0 0 0 0 0 0 4
06:00 0 0 0 1 3 2 2 1 0 0 0 0 0 9
07:00 0 0 5 3 1 5 1 0 0 0 0 0 0 15
08:00 3 0 0 2 4 10 1 0 0 0 0 0 0 20
09:00 1 3 0 1 6 10 3 0 2 0 0 0 0 26
10:00 3 1 0 1 9 8 5 3 0 0 0 0 0 30
11:00 4 3 0 0 17 13 7 1 0 0 0 0 1 46
12:00 PM 1 0 0 4 13 20 12 0 0 0 0 0 0 50
13:00 1 2 7 3 17 24 7 2 0 0 0 0 0 63
14:00 1 2 2 1 19 17 11 1 0 0 0 0 0 54
15:00 2 0 0 1 11 15 10 3 0 0 0 0 0 42
16:00 0 1 0 1 6 21 12 0 0 0 0 0 0 41
17:00 0 1 1 7 10 13 13 3 1 0 0 0 0 49
18:00 0 1 3 1 20 18 11 2 0 0 0 0 0 56
19:00 1 2 0 5 10 26 2 2 0 0 0 0 0 48
20:00 0 0 0 1 9 9 5 2 0 0 0 0 0 26
21:00 1 1 0 2 5 6 4 4 0 0 0 0 0 23
22:00 0 0 0 0 7 5 2 4 0 0 0 0 0 18
23:00 0 0 2 0 3 2 2 0 1 0 0 0 0 10
Totals 18 18 24 35 176 240 112 29 4 1 657
% of Totals 3% 3% 4% 5% 27% 37% 17% 4% 1% 0% 100%
AM Volumes 11 8 9 9 46 64 21 6 2 0 0 0 1 177
% AM 2% 1% 1% 1% 7% 10% 3% 1% 0% 0% 27%
AM Peak Hour| 11:00 09:00 07:00 07:00 11:00 11:00 11:00 10:00 09:00 11:00 11:00
Volume 4 3 5 3 17 13 7 3 2 1 46
PM Volumes 7 10 15 26 130 176 91 23 2 0 0 0 0 480
% PM 1% 2% 2% 4% 20% 27% 14% 4% 0% 73%
PM Peak Hour 15:00 13:00 13:00 17:00 18:00 19:00 17:00 21:00 17:00 13:00
Volume 2 2 7 7 20 26 13 4 1 63
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
35 > 5% 113 > 17% 90 g 14% 419 > 64%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A East Bound 30 36 35 42 45 657
Street A West Bound 30 37 37 44 49 644




Day: Sunday
Date: 9/16/2012

West Bound

<15

15-19

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

30-34

35-39

40-44 45-49

50 - 54

55-59

60 - 64

City: Valley Center

Project #: CA12_4314_002w

65 - 69 70 +

00:00 AM 0 0 0 3 0 2 1 0 0 0 0 0 0 6
01:00 0 0 0 0 0 0 2 0 0 0 0 0 0 2
02:00 0 0 0 1 2 0 0 0 0 0 0 0 0 3
03:00 0 0 0 1 0 0 0 0 0 0 0 0 0 1
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 1 2 0 2 0 0 0 0 0 0 5
06:00 0 0 0 1 1 8 2 2 0 0 0 0 0 14
07:00 0 3 2 0 1 10 8 5 1 0 0 3 0 33
08:00 0 0 0 1 10 12 12 5 0 0 0 0 0 40
09:00 2 0 1 2 3 20 17 6 0 0 0 0 2 53
10:00 0 3 5 7 15 21 8 12 2 0 0 0 0 73
11:00 3 0 3 4 3 22 18 4 1 1 0 0 0 59
12:00 PM 4 0 0 4 10 15 16 5 0 1 0 0 0 55
13:00 0 0 2 3 25 11 3 2 0 0 0 0 0 46
14:00 0 0 2 4 8 19 12 2 0 0 0 0 0 47
15:00 0 1 0 7 3 9 6 6 0 1 0 0 0 33
16:00 0 0 1 2 5 15 5 3 2 3 0 0 0 36
17:00 0 0 2 0 17 14 13 2 1 1 0 0 0 50
18:00 0 0 1 1 11 9 5 0 0 0 0 0 0 27
19:00 0 0 2 6 6 8 4 0 0 0 0 0 0 26
20:00 0 0 0 1 1 4 6 0 0 0 0 0 0 12
21:00 0 0 0 4 4 1 0 0 0 0 0 0 0 9
22:00 0 0 0 1 0 2 3 0 0 0 0 0 0 6
23:00 3 0 0 1 1 2 1 0 0 0 0 0 0 8
Totals 12 7 21 55 128 204 144 54 7 7 3 2 644
% of Totals 2% 1% 3% 9% 20% 32% 22% 8% 1% 1% 0% 0% 100%
AM Volumes 5 6 11 21 37 95 70 34 4 1 0 3 2 289
% AM 1% 1% 2% 3% 6% 15% 11% 5% 1% 0% 0% 0% 45%
AM Peak Hour| 11:00 07:00 10:00 10:00 10:00 11:00 11:00 10:00 10:00 11:00 07:00 09:00 10:00
Volume 3 3 5 7 15 22 18 12 2 1 3 2 73
PM Volumes 7 1 10 34 91 109 74 20 3 6 0 0 0 355
% PM 1% 0% 2% 5% 14% 17% 11% 3% 0% 1% 55%
PM Peak Hour 12:00 15:00 13:00 15:00 13:00 14:00 12:00 15:00 16:00 16:00 12:00
Volume 4 1 2 7 25 19 16 6 2 3 55
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
73 > 11% 101 g 16% 86 > 13% 384 g 60%
s N Di . Percentiles
trectfame irection 15th 50th Average 85th 95th ADT
Street A East Bound 30 36 35 42 45 657
Street A West Bound 30 37 37 44 49 644




Prepared by National Data & Surveying Services

SPEED
Circle R Dr e/o Red Hawk Rd

Day: Sunday
Date: 9/16/2012

Summary

<15

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50 - 54

55-59

60 - 64

City: Valley Center
Project #: CA12_4314_002

65 - 69

70 +

00:00 AM 0 0 2 3 3 8 1 0 0 0 0 0 0 17
01:00 0 1 0 0 0 3 2 1 0 0 0 0 0 7
02:00 0 0 1 1 2 4 0 0 0 0 0 0 0 8
03:00 0 0 0 2 2 1 1 0 0 0 0 0 0 6
04:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
05:00 0 0 1 1 2 2 3 0 0 0 0 0 0 9
06:00 0 0 0 2 4 10 4 3 0 0 0 0 0 23
07:00 0 3 7 3 2 15 9 5 1 0 0 3 0 48
08:00 3 0 0 3 14 22 13 5 0 0 0 0 0 60
09:00 3 3 1 3 9 30 20 6 2 0 0 0 2 79
10:00 3 4 5 8 24 29 13 15 2 0 0 0 0 103
11:00 7 3 3 4 20 35 25 5 1 1 0 0 1 105
12:00 PM 5 0 0 8 23 35 28 5 0 1 0 0 0 105
13:00 1 2 9 6 42 35 10 4 0 0 0 0 0 109
14:00 1 2 4 5 27 36 23 3 0 0 0 0 0 101
15:00 2 1 0 8 14 24 16 9 0 1 0 0 0 75
16:00 0 1 1 3 11 36 17 3 2 3 0 0 0 77
17:00 0 1 3 7 27 27 26 5 2 1 0 0 0 99
18:00 0 1 4 2 31 27 16 2 0 0 0 0 0 83
19:00 1 2 2 11 16 34 6 2 0 0 0 0 0 74
20:00 0 0 0 2 10 13 11 2 0 0 0 0 0 38
21:00 1 1 0 6 9 7 4 4 0 0 0 0 0 32
22:00 0 0 0 1 7 7 5 4 0 0 0 0 0 24
23:00 3 0 2 1 4 4 3 0 1 0 0 0 0 18
Totals 30 25 45 90 304 444 256 83 11 7 3 3 1301
% of Totals 2% 2% 3% 7% 23% 34% 20%, 6% 1% 1% 0% 0% 100%
AM Volumes 16 14 20 30, 83 159 91 40 6 1 3 3 466
% AM 1% 1% 2% 2% 6% 12% 7% 3% 0% 0% 0% 0% 36%
AM Peak Hour 11:00] 10:00 07:00 10:00 10:00 11:00| 11:00 10:00 09:00 11:00 07:00 09:00 11:00
Volume 7 4 7 3 24 35 25 15 2 1 3 2 105
PM Volumes 14 11 25 60| 221] 285, 165 43 5 6 0 0 835,
% PM 1% 1% 2% 5% 17% 22% 13% 3% 0% 0% 64%)
PM Peak Hour| 12:00] 13:00 13:00 19:00 13:00 14:00| 12:00 15:00 16:00 16:00 13:00
Volume 5 2 9 11 42 36 28 9 2 3 109
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
108 > 8% 214 g 16% 176 g 14% 803 > 62%
. . Percentiles
Street Name Direction R 85th 95th ADT
Summary 30 37 36 43 48 1301




Prepared by NDS/ATD

City: Valley Center
Date: 9/11/2012

4314 002

Project #: CA12
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Prepared by NDS/ATD

City: Valley Center
Date: 9/12/2012

4314 002

Project #: CA12
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Prepared by NDS/ATD

City: Valley Center
Date: 9/13/2012

4314 002

Project #: CA12
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Prepared by NDS/ATD

City: Valley Center
Date: 9/14/2012

4314 002

Project #: CA12
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City: Valley Center
Date: 9/16/2012

4314 002

Project #: CA12
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Prepared by National Data & Surveying Services.

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

City: Valley Center

Day: Saturday
Date: 9/15/2012

2_4322_001n

Project #: CAL

North Bound

100%]

11:15|

s6%|
17:00|

Off Peak Volumes

Volume

%
65%

6

PM 4.

Volume

13%

10

%)
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%)
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2

NOON 12-

Volume
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ol
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%)
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PM Peak Hour|

Volume|

Directional Peak Periods|

All Classes|

Percentiles

Direction

Street Name

[Sowtsound]

|street A




Prepared by National Data & Surveying Services.

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

City: Valley Center

Day: Saturday
Date: 9/15/2012

2_4322_001s

Project #: CAL

South Bound
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P
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Prepared by National Data & Surveying Services.

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

City: Valley Center

Day: Saturday
Date: 9/15/2012

2_4322_001

Project #: CAL

Summary

47
100%]
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%
65%

6
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Percentiles
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Street Name




Day: Saturday
Date: 9/15/2012

North Bound
<15

I )

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

30-34

35-39

40-44

45-49

50 - 54

55-59

60 - 64

City: Valley Center

Project #: CA12_4322 001n

65 - 69 70 +

00:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 1 0 0 0 0 0 0 1
05:00 0 0 0 0 1 1 2 0 0 0 0 0 0 4
06:00 0 0 0 1 0 2 2 0 0 0 0 0 0 5
07:00 0 0 1 1 2 0 1 0 0 0 0 0 0 5
08:00 0 0 0 0 2 1 0 0 0 0 0 0 0 3
09:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
10:00 0 0 0 1 1 1 1 1 0 0 0 0 0 5
11:00 0 0 1 0 2 3 2 0 0 0 0 0 0 8
12:00 PM 0 0 0 1 0 2 0 0 0 0 0 0 0 3
13:00 0 0 0 1 2 2 0 0 0 0 0 0 0 5
14:00 0 0 0 1 0 0 0 1 0 0 0 0 0 2
15:00 0 0 0 2 0 1 0 0 0 0 0 0 0 3
16:00 0 0 0 1 0 1 0 0 0 0 0 0 0 2
17:00 0 1 2 0 2 2 1 0 0 0 0 0 0 8
18:00 0 1 1 1 0 0 2 1 0 0 0 0 0 6
19:00 0 0 0 1 0 2 0 0 0 0 0 0 0 3
20:00 0 0 0 1 1 0 0 0 0 0 0 0 0 2
21:00 0 0 0 1 1 1 1 0 0 0 0 0 0 4
22:00 0 0 0 0 0 0 1 1 0 0 0 0 0 2
23:00 0 0 0 0 1 0 1 0 0 0 0 0 0 2
Totals 2 5 13 16 20 15 4 75
% of Totals 3% 7% 17% 21% 27% 20% 5% 100%)
AM Volumes (0] (0) 2 3 9 9 9 1 (0] (0) 0 0 (0] 33
% AM 3% 4% 12%, 12%, 12% 1% 44%
AM Peak Hour 07:00 06:00 07:00| 11:00 05:00 10:00 11:00
Volume 1 1 2 3 2 1 8
PM Volumes (0] 2 3 10 7 11 6 3 0 (0] 0 0 0 42
% PM 3% 4%, 13% 9% 15% 8% 4% 56%
PM Peak Hour| 17:00 17:00 15:00 13:00 12:00 18:00 14:00 17:00
Volume 1 2 2 2 2 2 1 8
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
8 > 11% 8 > 11% 10 g 13% 49 > 65%
s N Directi Percentiles
trectName irection 15th 50th Average 85th 95th ADT
Street A North Bound 27 35 35 43 45 75
Street A South Bound 23 32 32 40 46 72




Day: Saturday
Date: 9/15/2012

South Bound
<15

I )

20-24

25-29

30-34

Prepared by National Data & Surveying Services

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

35-39

40-44

45 -49

50 - 54

55 -59

60 - 64

City: Valley Center

Project #: CA12_4322_001s

65 - 69 70 +

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 1 0 0 0 0 0 1
05:00 0 0 0 1 1 0 1 0 0 0 0 0 0 3
06:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
07:00 0 0 1 2 0 0 0 0 0 0 0 0 0 3
08:00 0 0 0 4 1 3 0 0 0 0 0 0 0 8
09:00 0 0 1 2 1 2 0 2 0 0 0 0 0 8
10:00 0 0 1 1 0 1 0 0 0 0 0 0 0 3
11:00 0 1 0 2 2 1 0 1 0 0 0 0 0 7
12:00 PM 0 1 1 1 2 2 1 0 0 0 0 0 0 8
13:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1
14:00 0 0 1 0 0 0 1 0 0 0 0 0 0 2
15:00 0 0 1 0 0 2 1 1 0 0 0 0 0 5
16:00 0 0 1 0 1 1 0 0 0 0 0 0 0 3
17:00 0 1 0 1 1 0 0 0 0 0 0 0 0 3
18:00 0 1 1 0 3 0 0 0 0 0 0 0 0 5
19:00 0 1 0 1 0 1 0 0 0 0 0 0 0 3
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 0 0 0 2 1 1 0 0 0 0 0 0 4
22:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2
23:00 0 0 0 0 1 1 0 0 0 0 0 0 0 2
Totals 5 ] 15 17 16 5 5 72
% of Totals 7% 13%, 21% 24%) 22% 7% 7% 100%
AM Volumes 0 1 3 12 6 7 1 4 0 0 0 0 0 34
% AM 1% 4% 17% 8% 10% 1% 6% 47%
AM Peak Hour 11:00 07:00 08:00) 11:00 08:00] 05:00 09:00 08:00
Volume 1 1 4 2 3 1 2 8
PM Volumes 0 4 6 3 11 9 4 1 0 0 0 0 0 38
% PM 6% 8% 4% 15% 13% 6% 1% 53%
PM Peak Hour| 12:00 12:00 12:00 18:00 12:00 12:00 15:00 12:00
Volume 1 1 1 3 2 1 1 8
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
11 > 15% 9 g 13% 6 > 8% 46 g 64%
s N Di . Percentiles
trectName irection 15th 50th Average 85th 95th ADT
Street A North Bound 27 35 35 43 45 75
Street A South Bound 23 32 32 40 46 72




Day: Saturday
Date: 9/15/2012

Summary

<15

I )

20-24

25-29

Prepared by National Data & Surveying Services

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

30-34

35-39

40-44

45 -49

50 - 54

55 -59

60 - 64

City: Valley Center
Project #: CA12_4322 001

65 - 69

70 +
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Prepared by NDS/ATD

SB EB
DAILY TO 0
AM Period NB SB PM Period NB SB WB
00:00 0 0 0 0 12:00 1 3 0 0 4
00:15 0 0 0 0 12:15 0 3 0 0 3
00:30 1 0 0 0 1 12:30 0 0 0 0
00:45 0 1 0 0 0 1 12:45 2 3 2 8 0 0 4
01:00 0 0 0 0 13:00 1 0 0 0 1
01:15 0 0 0 0 13:15 2 1 0 0 3
01:30 0 0 0 0 13:30 1 0 0 0 1
01:45 0 0 0 0 13:45 1 5 0 1 0 0 1
02:00 0 0 0 0 14:00 0 0 0 0
02:15 0 0 0 0 14:15 0 1 0 0 1
02:30 0 0 0 0 14:30 1 1 0 0 2
02:45 0 0 0 0 14:45 1 2 0 2 0 0 1
03:00 0 0 0 0 15:00 2 2 0 0 4
03:15 0 0 0 0 15:15 0 0 0 0
03:30 0 0 0 0 15:30 1 2 0 0 3
03:45 0 0 0 0 15:45 0 3 1 5 0 0 1
04:00 0 0 0 0 16:00 1 1 0 0 2
04:15 0 0 0 0 16:15 0 2 0 0 2
04:30 1 1 0 0 2 16:30 0 0 0 0
04:45 0 1 0 1 0 0 2 16:45 1 2 0 3 0 0 1
05:00 0 0 0 0 17:00 3 2 0 0 5
05:15 1 0 0 0 1 17:15 2 0 0 0 2
05:30 2 0 0 0 2 17:30 0 1 0 0 1
05:45 1 4 3 3 0 0 4 7 17:45 3 8 0 3 0 0 3
06:00 1 0 0 0 1 18:00 2 1 0 0 3
06:15 1 0 0 0 1 18:15 1 1 0 0 2
06:30 2 1 0 0 3 18:30 1 1 0 0 2
06:45 1 5 0 1 0 0 1 6 18:45 2 6 2 5 0 0 4
07:00 0 2 0 0 2 19:00 0 2 0 0 2
07:15 0 0 0 0 19:15 2 1 0 0 3
07:30 4 1 0 0 5 19:30 0 0 0 0
07:45 1 5 0 3 0 0 1 8 19:45 1 3 0 3 0 0 1
08:00 1 2 0 0 3 20:00 0 0 0 0
08:15 0 1 0 0 1 20:15 0 0 0 0
08:30 0 1 0 0 1 20:30 0 0 0 0
08:45 2 3 4 8 0 0 6 11 20:45 2 2 0 0 0 2
09:00 0 2 0 0 2 21:00 1 1 0 0 2
09:15 0 2 0 0 2 21:15 1 1 0 0 2
09:30 1 3 0 0 4 21:30 2 1 0 0 3
09:45 0 1 1 8 0 0 1 9 21:45 0 4 1 4 0 0 1
10:00 1 1 0 0 2 22:00 1 2 0 0 3
10:15 0 1 0 0 1 22:15 0 0 0 0
10:30 2 0 0 0 2 22:30 1 0 0 0 1
10:45 2 5 1 3 0 0 3 8 22:45 0 2 0 2 0 0
11:00 0 2 0 0 2 23:00 2 1 0 0 3
11:15 4 2 0 0 6 23:15 0 1 0 0 1
11:30 2 0 0 0 2 23:30 0 0 0 0
11:45 2 8 3 7 0 0 5 15 23:45 0 2 0 2 0 0
TOTALS 33 34 67 TOTALS 42 38
SPLIT % 49.3% 50.7% 45.6% SPLIT % 52.5% 47.5%
DAILY TOTALS
AM Peak Hour 11:15 08:45 11:15 | PM Peak Hour 17:00 12:00
AM Pk Volume 9 11 17 PM Pk Volume 8 8
Pk Hr Factor 0.563 0.688 0.708 | Pk Hr Factor 0.500 0.667
7 - 9 Volume 8 11 19 4 -6 Volume 10 6
7 - 9 Peak Hour 07:15 08:00 08:00 | 4 - 6 Peak Hour 17:00 16:15
7 - 9 Pk Volume 6 8 11 |4-6 Pk Volume 8 4
Pk Hr Factor 0.375 0.500 0.458 | Pk Hr Factor 0.667 0.500




Prepared by NDS/ATD

City: Valley Center
Date: 9/15/2012

4322 001

Project #: CA12
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Prepared by National Data & Surveying Services.

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

City: Valley Center

Day: Sunday
Date: 9/16/2012

2_4322_001n

Project #: CAL
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Prepared by National Data & Surveying Services.

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

City: Valley Center

Day: Sunday
Date: 9/16/2012

2_4322_001s

Project #: CAL

South Bound
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Prepared by National Data & Surveying Services.

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

City: Valley Center

Day: Sunday
Date: 9/16/2012

2_4322_001

Project #: CAL

Summary
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Day: Sunday
Date: 9/16/2012
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Prepared by National Data & Surveying Services

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)
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Day: Sunday
Date: 9/16/2012

South Bound
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I )

20-24

25-29

30-34

Prepared by National Data & Surveying Services

SPEED
Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)

35-39

40-44

45 -49

50 - 54

55 -59

60 - 64

City: Valley Center

Project #: CA12_4322_001s

65 - 69 70 +

00:00 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 1
01:00 0 0 0 0 0 0 1 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 1 0 0 1 0 0 1 0 0 0 0 0 0 3
06:00 0 0 0 2 0 0 1 0 0 0 0 0 0 3
07:00 0 1 0 0 1 0 0 0 0 0 0 0 0 2
08:00 0 0 0 0 1 1 0 0 0 0 0 0 0 2
09:00 0 0 1 1 1 2 0 0 0 0 0 0 0 5
10:00 0 0 0 0 3 0 0 0 0 0 0 0 0 3
11:00 0 0 0 0 1 0 1 0 0 0 0 0 0 2
12:00 PM 0 0 0 0 3 1 2 0 0 0 0 0 0 6
13:00 0 0 0 2 0 0 0 0 0 0 0 0 0 2
14:00 0 0 0 2 2 1 0 0 0 0 0 0 0 5
15:00 0 0 0 1 1 0 0 0 0 0 0 0 0 2
16:00 0 0 0 3 1 0 1 1 0 0 0 0 0 6
17:00 0 0 1 0 2 0 0 0 0 0 0 0 0 3
18:00 0 0 0 0 1 0 1 0 0 0 0 0 0 2
19:00 0 0 1 1 0 0 0 0 0 0 0 0 0 2
20:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
21:00 0 0 0 0 1 0 1 0 0 0 0 0 0 2
22:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
23:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Totals 1 1 4 13 21 5 9 1 55
% of Totals 2% 2% 7% 24% 38% 9% 16%, 2% 100%,
AM Volumes 1 1 1 4 8 3 4 0 0 0 0 0 0 22
% AM 2% 2% 2% 7% 15% 5% 7% 40%
AM Peak Hour 05:00] 07:00 09:00 06:00) 10:00 09:00] 01:00 09:00
Volume 1 1 1 2 3 2 1 5
PM Volumes 0 0 3 9 13 2 5 1 0 0 0 0 0 33
% PM 5% 16% 24% 4% 9% 2% 60%,
PM Peak Hour| 17:00 16:00 12:00 12:00 12:00 16:00 12:00
Volume 1 3 3 1 2 1 6
Directional Peak Periods AM 7-9 NOON 12-2 PM 4-6 Off Peak Volumes
All Speeds| Volume % Volume % Volume % Volume %
4 > 7% 8 g 15% 9 > 16% 34 g 62%
s N Di . Percentiles
trect Name irection 15th 50th Average 85th 95th ADT
Street A North Bound 26 33 33 40 47 53
Street A South Bound 26 32 32 41 44 55




Day: Sunday
Date: 9/16/2012
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Prepared by National Data & Surveying Services
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Mountain Ridge Rd s/o Megan Terrace (Top of the Hill)
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Prepared by NDS/ATD

SB EB
DAILY TO 0
AM Period NB SB PM Period NB SB WB TO
00:00 0 0 0 0 12:00 1 2 0 0 3
00:15 1 1 0 0 2 12:15 1 2 0 0 3
00:30 0 0 0 0 12:30 0 1 0 0 1
00:45 0 1 0 1 0 0 2 12:45 1 3 1 6 0 0 2
01:00 0 0 0 0 13:00 1 1 0 0 2
01:15 1 0 0 0 1 13:15 1 1 0 0 2
01:30 0 1 0 0 1 13:30 2 0 0 0 2
01:45 0 1 0 1 0 0 2 13:45 0 4 0 2 0 0
02:00 0 0 0 0 14:00 0 1 0 0 1
02:15 0 0 0 0 14:15 2 2 0 0 4
02:30 1 0 0 0 1 14:30 1 2 0 0 3
02:45 0 1 0 0 0 1 14:45 1 4 0 5 0 0 1
03:00 0 0 0 0 15:00 1 1 0 0 2
03:15 0 0 0 0 15:15 0 1 0 0 1
03:30 0 0 0 0 15:30 1 0 0 0 1
03:45 0 0 0 0 15:45 1 3 0 2 0 0 1
04:00 0 0 0 0 16:00 0 3 0 0 3
04:15 0 0 0 0 16:15 1 0 0 0 1
04:30 0 0 0 0 16:30 1 1 0 0 2
04:45 0 0 0 0 16:45 2 4 2 6 0 0 4
05:00 1 1 0 0 2 17:00 0 0 0 0
05:15 0 0 0 0 17:15 2 1 0 0 3
05:30 0 1 0 0 1 17:30 0 1 0 0 1
05:45 0 1 1 3 0 0 1 4 17:45 0 2 1 3 0 0 1
06:00 0 0 0 0 18:00 0 0 0 0
06:15 0 0 0 0 18:15 2 1 0 0 3
06:30 1 2 0 0 3 18:30 0 0 0 0
06:45 0 1 1 3 0 0 1 4 18:45 1 3 1 2 0 0 2
07:00 0 1 0 0 1 19:00 2 1 0 0 3
07:15 2 0 0 0 2 19:15 2 0 0 0 2
07:30 0 1 0 0 1 19:30 2 1 0 0 3
07:45 0 2 0 2 0 0 4 19:45 0 6 0 2 0 0
08:00 0 0 0 0 20:00 1 0 0 0 1
08:15 0 0 0 0 20:15 0 0 0 0
08:30 0 2 0 0 2 20:30 0 1 0 0 1
08:45 0 0 2 0 0 2 20:45 1 2 0 1 0 0 1
09:00 2 1 0 0 3 21:00 1 0 0 0 1
09:15 0 2 0 0 2 21:15 2 1 0 0 3
09:30 0 2 0 0 2 21:30 2 1 0 0 3
09:45 1 3 0 5 0 0 1 8 21:45 0 5 0 2 0 0
10:00 0 0 0 0 22:00 0 1 0 0 1
10:15 0 2 0 0 2 22:15 0 0 0 0
10:30 2 1 0 0 3 22:30 0 0 0 0
10:45 0 2 0 3 0 0 5 22:45 1 1 0 1 0 0 1
11:00 0 0 0 0 23:00 1 1 0 0 2
11:15 0 0 0 0 23:15 0 0 0 0
11:30 2 0 0 0 2 23:30 0 0 0 0
11:45 1 3 2 2 0 0 3 5 23:45 0 1 0 1 0 0
TOTALS 15 22 37 TOTALS 38 33
SPLIT % 40.5% 59.5% 34.3% SPLIT % 53.5% 46.5%
DAILY TOTALS
AM Peak Hour 11:30 11:45 11:30 | PM Peak Hour 18:45 12:00
AM Pk Volume 5 7 11 PM Pk Volume 7 6
Pk Hr Factor 0.500 0.500 0.667 | Pk Hr Factor 0.625 0.750
7 - 9 Volume 2 4 6 4 - 6 Volume 6 9
7 - 9 Peak Hour 07:00 07:00 07:00 | 4 - 6 Peak Hour 16:30 16:00
7 - 9 Pk Volume 2 2 4 4 - 6 Pk Volume 5 6
Pk Hr Factor 0.250 0.500 0.500 | Pk Hr Factor 0.625 0.500




Prepared by NDS/ATD

City: Valley Center
Date: 9/16/2012

4322_001

Project #: CA12
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Appendix E

Traffic Counts

CHEN L RYAN Lilac Hills Ranch TIS



THURSDAY MARCH 29, 2012 CITY: NORTH COUNTY PROJECT: CA12-0330-01
W. LILAC W -O OLD HWY 395 8s5th PERCENTILE: [eB: [ 43 | | wa: [ 49
AM Period NB SB EB WB PM Period NB SB EB WB
00:00 0 1 12:00 9 10
00:15 0 2 12:15 9 10
00:30 0 0 12:30 8 7
00:45 1 1 0 3 4 12:45 17 43 12 39 82
01:00 3 3 13:00 7 14
01:15 0 0 13:15 5 22
01:30 1 0 13:30 6 30
01:45 0 4 0 3 7 13:45 20 38 30 9 134
02:00 0 1 14:00 29 23
02:15 0 0 14:15 71 40
02:30 0 2 14:30 54 24
02:45 0 0 0 3 3 14:45 19 173 15 102 275
03:00 0 1 15:00 11 20
03:15 0 1 15:15 14 15
03:30 0 0 15:30 16 26
03:45 0 0 0 2 2 15:45 21 62 24 85 147
04:00 2 0 16:00 23 15
04:15 0 0 16:15 21 23
04:30 2 2 16:30 14 18
04:45 6 10 1 3 13 16:45 19 77 19 75 152
05:00 4 0 17:00 18 15
05:15 0 2 17:15 21 26
05:30 3 1 17:30 32 12
05:45 2 9 4 7 16 17:45 23 94 16 69 163
06:00 6 8 18:00 12 19
06:15 18 12 18:15 9 10
06:30 22 16 18:30 10 7
06:45 19 65 11 47 112 18:45 38 7 43 81
07:00 16 29 19:00 6 8
07:15 8 23 19:15 17 6
07:30 14 39 19:30 8 9
07:45 24 62 85 176 238 19:45 3 34 9 32 66
08:00 58 71 20:00 3 8
08:15 76 40 20:15 5 4
08:30 22 31 20:30 4 5
08:45 8 164 11 153 317 20:45 4 16 6 23 39
09:00 9 9 21:00 4 6
09:15 8 9 21:15 8 9
09:30 14 7 21:30 1 8
09:45 8 39 3 28 67 21:45 1 14 3 26 40
10:00 12 5 22:00 2 5
10:15 6 5 22:15 1 2
10:30 9 9 22:30 2 5
10:45 7 34 10 29 63 22:45 0 5 5 17 22
11:00 12 12 23:00 1 0
11:15 13 10 23:15 2 5
11:30 10 8 23:30 0 2
11:45 8 43 11 4 84 23:45 2 5 2 9 14
Total Vol. 431 495 926 599 616 1215
Daily Totals
NB SB EB WB Combined
1030 1111 2141
AM PM
Split % 46.5% 53.5% 43.3%0 49.3% 50.7% 56.7%
Peak Hour 07:45 07:30 07:30 13:45 13:30 13:45
Volume 180 235 407 174 123 291
P.H.F. 0.59 0.69  0.79 0.61 0.77 0.66

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



TUESDAY MARCH 8, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-011
W. LILAC BTN CIRCLE R & LILAC 85th PERCENTILE: [e: | 46 | [ wae: [ 44|
AM Period NB SB EB w8 PM Period NB S8 EB w8
00:00 1 1 12:00 6 2
00:15 1 0 12:15 11 8
00:30 1 1 12:30 6 5
00:45 0 3 0 2 5 12:45 15 38 3 18 56
01:00 2 1 13:00 6 2
01:15 1 0 13:15 9 9
01:30 1 2 13:30 7 7
01:45 0 4 0 3 7 13:45 5 27 5 23 50
02:00 0 0 14:00 11 7
02:15 0 1 14:15 8 5
02:30 0 0 14:30 9 9
02:45 1 1 0 1 2 14:45 7 35 7 28 63
03:00 0 0 15:00 9 7
03:15 0 0 15:15 10 6
03:30 1 0 15:30 18 5
03:45 0 1 0 0 1 15:45 12 49 6 24 73
04:00 0 1 16:00 11 12
04:15 0 1 16:15 18 7
04:30 0 1 16:30 21 5
04:45 0o 0 2 5 5 16:45 12 62 15 39 101
05:00 0 1 17:00 16 12
05:15 2 2 17:15 15 5
05:30 0 4 17:30 13 5
05:45 1 3 4 11 14 17:45 16 60 8 30 90
06:00 3 16 18:00 11 6
06:15 7 20 18:15 7 9
06:30 3 26 18:30 11 9
06:45 8 21 22 84 105 18:45 10 39 5 29 68
07:00 6 20 19:00 8 5
07:15 4 25 19:15 8 3
07:30 4 15 19:30 4 2
07:45 6 20 22 82 102 19:45 5 25 2 12 37
08:00 10 21 20:00 6 3
08:15 8 16 20:15 10 1
08:30 2 18 20:30 5 2
08:45 7 27 15 70 97 20:45 3 24 2 8 32
09:00 5 11 21:00 3 1
09:15 9 12 21:15 2 4
09:30 6 10 21:30 2 2
09:45 9 29 9 42 71 21:45 9 16 1 8 24
10:00 9 12 22:00 4 1
10:15 12 16 22:15 2 0
10:30 7 11 22:30 3 2
10:45 2 30 10 49 79 22:45 3 12 3 6 18
11:00 4 7 23:00 1 1
11:15 8 9 23:15 0 1
11:30 5 14 23:30 1 0
11:45 7 24 8 38 62 23:45 3 5 0 2 7
Total Vol. 163 387 550 392 227 619
Daily Totals
NB SB EB WB Combined
555 614 1169
AM PM
Split %6 29.6% 70.4% 47.0% 63.3% 36.7% 53.0%
Peak Hour 09:45 06:30 06:30 16:15 16:00 16:15
Volume 37 93 114 67 39 106
P.H.F. 0.77 0.89 0.95 0.80 0.65 0.95

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

{00wo2Z,

THURSDAY, SEPTEMBER 22 2011 CITY: BONSALL PROJECT: CA11-0923-1782-002
CAMINO DEL REY BTN MISSION & OLD RIVER ROAD
AM Period NB SB EB WB PM Period NB SB EB WB
Q0:00 6 B 12:00 B4 42
Q0:15 4 7 12:15 71 44
00:30 7 2 12:30 77 62
00:45 0 17 4 21 38 12:45 90 322 55 203 525
01:00 3 1 13:00 98 51
01:15 6 3 13:15 105 48
01:30 3 1 13:30 122 55
01:45 2 14 3 8 22 13:45 110 435 125 279 714
02:00 4 2 14:00 93 116
02:15 2 3 14:15 63 80
02:30 1 1 14:30 67 111
02:45 0 7 4 10 17 14:45 77 300 91 398 698
03:00 4 3 15:00 60 73
03:15 2 3 15:15 57 81
03:30 2 2 15:30 88 B2
03:45 1 9 3 11 20 15:45 68 273 111 347 620
04:00 1 1 16:00 68 115
04:15 7 0 16:15 81 126
04:30 11 3 16:30 88 128
04:45 14 33 2 6 39 16:45 83 321 150 519 840
05:00 15 5 17:00 68 105
05:15 21 7 17:15 69 98
05:30 22 12 17:30 95 111
05:45 28 86 11 35 121 17:45 68 300 93 413 713
06:00 30 16 18:00 58 84
06:15 41 28 1B:15 46 a0
06:30 68 33 18:30 60 102
06:45 77 216 5B 135 351 1B:45 59 223 105 381 604
07:00 84 78 19:00 76 101
07:15 109 60 19:15 48 119
07:30 215 101 19:30 410 67
07:45 121 529 126 365 894 18:45 43 207 43 330 537
08:00 60 110 20:00 30 32
08:15 51 77 20:15 25 31
08:30 55 51 20:30 3 26
08:45 48 214 62 300 514 20:45 35 121 26 115 236
09:00 50 70 21:00 25 16
09:15 42 74 21:15 31 28
09:30 58 72 21:30 24 15
09:45 51 201 68 284 485 21:45 24 104 21 80 184
10:00 56 84 22:Q0 13 23
10:15 54 ¥ | 22:15 26 15
10:30 51 65 22:30 12 13
10:45 60 221 55 275 496 22:45 6 57 7 62 119
11:00 65 47 23:00 11 14
11:15 78 59 23:15 12 7
11:30 71 51 23:30 7 7
11:45 77 291 51 208 499 23:45 3 33 5 33 66
Total Vol. 1838 1658 3496 2696 3160 5856
Dally Totals
NB SB EB WB Combined
4534 4818 9352
- AM PM
Split % 52.6% 47.4% 37.4% 46.0% 54.0%  62.6%
Peak Hour 07:00 07:30 07:15 13:00 16:00 16:00
Vaolume 529 414 902 435 519 840
P.H.F. 0.62 0.82 0.71 0.89 0.87 0.90

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



MetroCount Traffic Executive
Event Counts

EventCount-321 — E sh (ENU)

Datasets:
Site:
Input A:
Input B:

Survey Duration:

File:
Identifier:
Algorithm:
Data type:

Profile:
Filter time:
Name:
Scheme:
Units:

In profile:

[8067.A] CAMINO DEL REY (MISSION RD-OLD RIVER RD) NORTHBOUND

1 - North bound. - Added to totals. (1)

3 - South bound. - Subtracted from totals. (-1)

20:53 Tuesday, September 02, 2008 => 19:40 Friday, September 05, 2008
C:\Users\Gus\True Count\Projects\8067 DA LILAC\8067.A05Sep2008.ECO (Regular)
T575QTP3 MC56-L5 [MC55] (c)Microcom 190ct04

Event Count

Axle sensors - Split (Count)

0:00 Wednesday, September 03, 2008 => 0:00 Thursday, September 04, 2008
TC Default Profile

Count events divided by two.

Non metric (ft, mi, ft/s, mph, Ib, ton)

Events = 15065 / 37271 (40.42%)

* \Wednesday, September 03, 2008=4617, 15 minute drops
0000 0100 C200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 22

OBo+

00 2300

15 8 9 23 62 158 335 348 220 217 261 255 270 377 404 429 374 273 211 153 117 61 36

7 4 3 5 6 23 66 144 47 50 65 67 55 57 89 83 81 63 57 49 47 17 10 =
3 1 2 7 11 24 78 91 47 54 60 63 54 76 110 102 85 66 60 31 22 14 13 =
4 2 2 5 18 48 78 47 63 61 64 68 85 104 108 113 120 Tl 46 43 23 16 10 2
1 1 2 6 2T 63 113 66 63 52 72 57 76 140 97 121 78 A3 48 30 25 14 3 -

AM Peak 0730 - 0B30 (426), AM PHF=0.74



o30)

MetroCount Traffic Executive
Event Counts

EventCount-324 -- English (ENU)

Datasets:
Site:
Input A:
Input B:

Survey Duration:

File:
Identifier:
Algorithm:
Data type:

Profile:
Filter time:
Name:
Scheme:
Units:

In profile:

[8067.B] CAMINO DEL REY (OLD RIVER RD-LILAC RD) EASTBOUND

4 - West bound. - Excluded from totals. (0)

2 - East bound. - Added to totals. (1)

21:04 Tuesday, September 02, 2008 => 19:38 Friday, September 05, 2008
C:\Users\Gus\True Count\Projects\8067 DA LILAC\B067.B05Sep2008.ECO (Regular)
$1079HQH MC56-L5 [MC55] (c)Microcom 190ct04

Event Count

Axle sensors - Split (Count)

0:00 Wednesday, September 03, 2008 => 0:00 Thursday, September 04, 2008
TC Default Profile

Count events divided by two.

Non metric (ft, mi, ft/s, mph, Ib, ton)

Events = 14357 / 35433 (40.52%)

* Wednesday, September 03, 2008=4840, 15 minute drops
0000 0100 0200 D300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 2000 2100 2200 2300

13 B 4

7

41 141 243 436 375 175 214 226 247 289 454 376 353 351 2Y6 232 171 109 61 38

1 0 1
3 2 2
6 3 0
3 3 1

1
1
1

4
AN Peak 0730 - 0830 (564), A

1 22 47 64 170 43 43 57 53 54 63 8o 83 86 75 66 51 27 18

8

9 34 64 o4 =1 36 63 18 61 64 65 94 93 97 73 57 50 30 15 14

T 39 61 122 58 51 49 60 62 118 168 98 97 92 66 50 27 26 13
14 46 71 186 61 45 59 61 T 53 158 95 80 76 62 59 43 26 14

M PHF=0.76

9
7



TUESDAY, NOVEMBER 1 2011 CITY: VALLEY CENTER PROJECT:  CA11-1104-01
GOHPER CANYON BTN I-15 SB RAMPS & 1-15 NB RAMP(85th PERCENTILE: [&87{ 20 | [ ws: | 28]
AM Period NB SB EB w8 PM Period NB EB W8
00:00 19 10 12:00 62 76
00:15 12 19 12:15 66 89
00:30 14 11 12:30 68 84
00:45 53 12 52 105 12:45 77 273 77 326 599
01:00 8 7 13:00 70 78
01:15 11 7 13:15 65 91
01:30 8 4 13:30 80 92
01:45 7 34 7 25 59 13:45 76 291 83 344 635
02:00 9 4 14:00 72 90
02:15 0 3 14:15 7 88
02:30 2 2 14:30 65 98
02:45 1 12 0 9 21 14:45 88 302 87 363 665
03:00 3 1 15:00 123 109
03:15 5 5 15:15 118 109
03:30 5 4 15:30 156 105
03:45 7 20 4 14 34 15:45 170 567 119 442 1009
04:00 6 9 16:00 177 148
04:15 12 8 16:15 205 155
04:30 9 12 16:30 166 111
04:45 11 38 10 48 86 16:45 185 733 122 536 1269
05:00 15 25 17:00 213 136
05:15 21 28 17:15 210 128
05:30 18 31 17:30 199 167
05:45 22 76 33 117 193 17:45 198 820 131 562 1382
06:00 31 43 18:00 177 90
06:15 40 54 18:15 148 7
06:30 45 88 18:30 131 68
06:45 60 176 134 319 495 18:45 121 577 76 311 888
07:00 7 211 19:00 88 55
07:15 71 187 19:15 70 52
07:30 80 165 19:30 67 44
07:45 66 294 155 718 1012 19:45 67 292 58 209 501
08:00 68 132 20:00 54 44
08:15 e 128 20:15 44 47
08:30 73 119 20:30 39 33
08:45 57 275 105 484 759 20:45 66 203 31 155 358
09:00 67 114 21:00 78 41
09:15 62 90 21:15 51 30
09:30 62 87 21:30 44 33
09:45 66 257 77 368 625 21:45 27 200 24 128 328
10:00 45 91 22:00 33 27
10:15 51 68 22:15 31 15
10:30 54 84 22:30 26 19
10:45 66 216 64 307 523 22:45 20 110 21 82 192
11:00 65 71 23:00 19 15
11:15 53 85 23:15 14 11
11:30 60 80 23:30 10 10
11:45 55 233 74 310 543 23:45 17 60 8 44 104
Total Vol. 1684 2771 4455 4428 3502 7930
Daily Totals
NB SB EB WB Combined
6112 6273 12385
AM PM
Split %6 37.8% 62.2% 36.0% 55.8% 44.2%  64.0%
Peak Hour 07:00 07:00 07:00 17:00 17:00 17:00
Volume 294 718 1012 820 562 1382
P.H.F. 0.92 0.85 0.88 0.96 0.84 0.94

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



TUESDAY, NOVEMBER 1 2011 CITY: VALLEY CENTER PROJECT:  CA11-1104-01
GOPHER CANYON BTN I-15 NB RAMPS & OLD HWY 39g85th PERCENTILE: [&87{ 25 | [ ws: | 28]
AM Period NB SB EB w8 PM Period NB EB W8
00:00 11 18 12:00 66 70
00:15 16 9 12:15 74 78
00:30 15 13 12:30 78 66
00:45 12 54 15 55 109 12:45 77 295 84 298 593
01:00 8 19 13:00 89 79
01:15 3 11 13:15 86 76
01:30 5 12 13:30 e 88
01:45 6 22 11 53 75 13:45 89 341 76 319 660
02:00 0 7 14:00 78 91
02:15 2 4 14:15 94 85
02:30 1 5 14:30 88 87
02:45 1 4 0 16 20 14:45 98 358 102 365 723
03:00 0 0 15:00 109 98
03:15 1 1 15:15 117 97
03:30 2 1 15:30 133 110
03:45 6 9 2 4 13 15:45 121 480 100 405 885
04:00 3 3 16:00 151 110
04:15 4 1 16:15 167 127
04:30 7 7 16:30 141 90
04:45 9 23 13 24 47 16:45 154 613 100 427 1040
05:00 8 14 17:00 163 121
05:15 13 22 17:15 188 104
05:30 10 19 17:30 165 133
05:45 19 50 31 86 136 17:45 154 670 110 468 1138
06:00 21 42 18:00 144 112
06:15 31 68 18:15 131 109
06:30 43 7 18:30 123 98
06:45 54 149 90 277 426 18:45 114 512 77 396 908
07:00 7 166 19:00 124 65
07:15 71 176 19:15 100 44
07:30 89 126 19:30 85 33
07:45 66 303 131 599 902 19:45 98 407 36 178 585
08:00 65 100 20:00 90 31
08:15 73 109 20:15 76 33
08:30 65 117 20:30 64 28
08:45 58 261 108 434 695 20:45 70 300 31 123 423
09:00 67 112 21:00 54 27
09:15 66 100 21:15 44 30
09:30 54 109 21:30 36 26
09:45 50 237 111 432 669 21:45 31 165 25 108 273
10:00 70 98 22:00 33 19
10:15 66 99 22:15 19 23
10:30 54 92 22:30 25 23
10:45 67 257 87 376 633 22:45 22 99 16 81 180
11:00 61 90 23:00 27 20
11:15 62 95 23:15 17 15
11:30 70 88 23:30 15 15
11:45 54 247 79 352 599 23:45 13 72 12 62 134
Total Vol. 1616 2708 4324 4312 3230 7542
Daily Totals
NB SB EB WB Combined
5928 5938 11866
AM PM
Split %6 37.4% 62.6% 36.4% 57.2% 42.8% 63.6%
Peak Hour 07:00 07:00 07:00 16:45 17:00 17:00
Volume 303 599 902 670 468 1138
P.H.F. 0.85 0.85 0.91 0.89 0.88 0.95

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



THURSDAY NOVEMBER 3, 2011 CITY: VALLEY CENTER PROJECT:  CA11-1104-05
W. LILAC BTN STANDEL & BIRDSONG 8sth PERCENTILE: [&87] 48 | [ wa: [ 49
AM Period NB SB EB w8 PM Period NB S8 EB w8
00:00 3 1 12:00 5 5
00:15 1 0 12:15 7 8
00:30 2 0 12:30 10 7
00:45 3 9 0 1 10 12:45 7 29 8 28 57
01:00 2 1 13:00 7 7
01:15 0 0 13:15 12 8
01:30 0 0 13:30 8 9
01:45 0 2 2 3 5 13:45 7 34 8 32 66
02:00 0 0 14:00 5 9
02:15 2 0 14:15 6 8
02:30 1 1 14:30 10 9
02:45 0 3 0 1 4 14:45 7 28 8 34 62
03:00 0 0 15:00 8 6
03:15 0 0 15:15 10 11
03:30 0 1 15:30 6 9
03:45 11 0 1 2 15:45 10 3 12 38 72
04:00 2 1 16:00 13 12
04:15 1 1 16:15 21 21
04:30 0 2 16:30 14 17
04:45 1 4 0 4 8 16:45 15 63 10 60 123
05:00 0 1 17:00 8 10
05:15 0 3 17:15 9 14
05:30 0 8 17:30 10 9
05:45 2 2 7 19 21 17:45 734 7 40 74
06:00 0 9 18:00 9 4
06:15 1 12 18:15 9 2
06:30 5 13 18:30 13 7
06:45 7 13 8 42 55 18:45 14 45 5 18 63
07:00 6 10 19:00 11 6
07:15 3 7 19:15 7 6
07:30 4 14 19:30 3 5
07:45 11 24 10 41 65 19:45 8 29 4 21 50
08:00 5 10 20:00 3 2
08:15 4 6 20:15 1 2
08:30 7 4 20:30 3 1
08:45 7 23 4 24 47 20:45 0 72 7 14
09:00 8 8 21:00 0 1
09:15 6 8 21:15 0 0
09:30 6 5 21:30 0 1
09:45 9 29 10 31 60 21:45 0 0 0 2 2
10:00 6 6 22:00 0 0
10:15 8 6 22:15 1 1
10:30 9 8 22:30 0 1
10:45 10 33 6 26 59 22:45 0 1 0 2 3
11:00 9 7 23:00 4 3
11:15 2 8 23:15 0 3
11:30 8 6 23:30 2 2
11:45 7 26 3 24 50 23:45 0 6 1 9 15
Total Vol. 169 217 386 310 291 601
Daily Totals
NB SB EB WB Combined
479 508 987
AM PM
Split %6 43.8% 56.2% 39.1% 51.6% 48.4%  60.9%
Peak Hour 10:15 06:15 07:00 16:00 15:45 16:00
Volume 36 43 65 63 62 123
P.H.F. 0.90 0.83 0.77 0.75 0.74 0.73

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



THURSDAY NOVEMBER 3, 2011 CITY: VALLEY CENTER PROJECT:  CA11-1104-05
W. LILAC BTN OLD HWY 395 & STANDEL 85th PERCENTILE: [&87] 56 | | wa:[ 57|
AM Period NB SB EB w8 PM Period NB S8 EB w8
00:00 5 2 12:00 5 7
00:15 1 1 12:15 8 6
00:30 2 2 12:30 7 14
00:45 3 11 1 6 17 12:45 6 26 32 58
01:00 3 0 13:00 8 4
01:15 0 0 13:15 6 11
01:30 0 0 13:30 9 8
01:45 0 3 0 0 3 13:45 8 31 10 33 64
02:00 0 0 14:00 9 8
02:15 1 0 14:15 10 3
02:30 1 0 14:30 5 9
02:45 0 2 2 2 4 14:45 8 32 6 26 58
03:00 0 0 15:00 4
03:15 0 0 15:15 12 9
03:30 1 0 15:30 12 8
03:45 0 1 0 0 1 15:45 11 43 12 33 76
04:00 2 0 16:00 21 19
04:15 1 0 16:15 18 21
04:30 0 3 16:30 11 17
04:45 1 4 0 3 7 16:45 8 58 15 72 130
05:00 1 1 17:00 15 17
05:15 1 4 17:15 15 7
05:30 0 3 17:30 11 11
05:45 1 3 6 14 17 17:45 15 56 3 38 94
06:00 1 6 18:00 6 5
06:15 4 12 18:15 14 6
06:30 7 15 18:30 12 13
06:45 14 26 14 47 73 18:45 13 45 5 29 74
07:00 7 10 19:00 9 7
07:15 7 12 19:15 8 9
07:30 8 12 19:30 3 5
07:45 7 29 24 58 87 19:45 7 27 1 22 49
08:00 6 15 20:00 14 2
08:15 12 11 20:15 7 0
08:30 8 13 20:30 6 3
08:45 11 37 10 49 86 20:45 6 33 2 7 40
09:00 12 10 21:00 5 2
09:15 5 9 21:15 7 0
09:30 8 6 21:30 3 0
09:45 4 29 10 35 64 21:45 10 25 0 2 27
10:00 7 7 22:00 6 0
10:15 8 8 22:15 4 1
10:30 2 12 22:30 6 0
10:45 8 25 6 33 58 22:45 6 22 1 2 24
11:00 6 11 23:00 2 5
11:15 3 8 23:15 4 0
11:30 10 6 23:30 4 2
11:45 5 24 11 36 60 23:45 0 10 0 7 17
Total Vol. 194 283 477 408 303 711
Daily Totals
NB SB EB WB Combined
602 586 1188
AM PM
Split %6 40.7% 59.3% 40.2% 57.4% 42.6% 59.8%
Peak Hour 08:15 07:15  07:45 15:30 16:00 15:45
Volume 43 63 96 62 72 130
P.H.F. 0.90 0.66 0.77 0.74 0.86 0.81

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



THURSDAY NOVEMBER 3, 2011 CITY: VALLEY CENTER PROJECT:  CA11-1104-05
W. LILAC BTN BIRDSONG & COVEY 8sth PERCENTILE: [&87] 40 | [ wa: [ s2]
AM Period NB SB EB w8 PM Period NB S8 EB w8
00:00 1 1 12:00 4 7
00:15 0 0 12:15 4 6
00:30 1 0 12:30 9 14
00:45 1 3 0 1 4 12:45 5 22 32 54
01:00 3 0 13:00 6 4
01:15 0 0 13:15 6 11
01:30 0 0 13:30 6 8
01:45 0 3 0 0 3 13:45 7 25 10 33 58
02:00 0 0 14:00 3 8
02:15 1 0 14:15 3 3
02:30 0 0 14:30 7 9
02:45 0 1 1 1 2 14:45 4 17 6 26 43
03:00 0 0 15:00 4 4
03:15 0 0 15:15 9 9
03:30 1 0 15:30 3 8
03:45 0 1 0 0 1 15:45 6 22 12 33 55
04:00 2 1 16:00 13 18
04:15 1 0 16:15 14 21
04:30 0 2 16:30 8 17
04:45 0o 3 0 3 6 16:45 10 45 15 71 116
05:00 0 1 17:00 11 17
05:15 1 3 17:15 5 7
05:30 0 0 17:30 4 11
05:45 1 2 5 9 11 17:45 2 22 3 38 60
06:00 0 9 18:00 3 5
06:15 1 8 18:15 5 6
06:30 3 11 18:30 6 13
06:45 8 12 9 37 49 18:45 4 18 5 29 47
07:00 3 6 19:00 5 7
07:15 6 8 19:15 7 9
07:30 3 12 19:30 3 5
07:45 9 21 13 39 60 19:45 1 16 1 22 38
08:00 4 9 20:00 1 2
08:15 2 6 20:15 0 0
08:30 4 5 20:30 3 3
08:45 1 11 4 24 35 20:45 0 4 2 7 11
09:00 5 9 21:00 0 2
09:15 6 9 21:15 0 0
09:30 5 6 21:30 0 0
09:45 5 21 10 34 55 21:45 0 0o o0 2 2
10:00 3 7 22:00 0 0
10:15 8 8 22:15 1 1
10:30 11 12 22:30 0 0
10:45 5 27 6 33 60 22:45 0 1 1 2 3
11:00 9 11 23:00 4 5
11:15 4 8 23:15 0 0
11:30 4 6 23:30 1 2
11:45 8 25 11 36 61 23:45 0 5 0 7 12
Total Vol. 130 217 347 197 302 499
Daily Totals
NB SB EB WB Combined
327 519 846
AM PM
Split %6 37.5% 62.5% 41.0% 39.5% 60.5% 59.0%
Peak Hour 10:15 07:15 10:15 16:00 16:00 16:00
Volume 58 42 70 45 71 116
P.H.F. 0.75 0.81 0.76 0.80 0.85 0.83

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



WEDNESDAY MARCH 2, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-010
W. LILAC BTN COVEY & CIRCLE R 8sth PERCENTILE: |NB:| 48 | | sB: [ 44|
AM Period NB SB PM Period NB S8 w8
00:00 1 1 12:00 2 3
00:15 0 0 12:15 5 3
00:30 0 0 12:30 2 7
00:45 1 2 0 1 3 12:45 2 11 5 18 29
01:00 1 0 13:00 2 6
01:15 0 0 13:15 6 2
01:30 2 0 13:30 0 3
01:45 0 3 1 1 4 13:45 1 9 7 18 27
02:00 0 0 14:00 0 1
02:15 0 0 14:15 4 9
02:30 0 0 14:30 3 5
02:45 0 0 0 0 14:45 4 11 5 20 31
03:00 0 0 15:00 6 1
03:15 0 1 15:15 7 2
03:30 0 1 15:30 5 5
03:45 0 0 0 2 2 15:45 6 24 3 11 35
04:00 0 0 16:00 14 4
04:15 2 1 16:15 8 2
04:30 1 0 16:30 5 6
04:45 0 3 2 3 6 16:45 7 34 3 15 49
05:00 1 3 17:00 8 8
05:15 5 0 17:15 8 7
05:30 1 1 17:30 5 8
05:45 0 7 2 6 13 17:45 3 24 6 29 53
06:00 2 2 18:00 5 2
06:15 2 2 18:15 4 1
06:30 6 1 18:30 2 3
06:45 2 12 8 13 25 18:45 3 14 3 9 23
07:00 5 6 19:00 1 2
07:15 4 2 19:15 1 0
07:30 2 1 19:30 1 1
07:45 6 17 4 13 30 19:45 2 5 1 4 9
08:00 4 3 20:00 0 2
08:15 2 5 20:15 2 4
08:30 1 3 20:30 1 2
0845 5 12 2 13 25 20:45 o 3 o 8 11
09:00 0 2 21:00 3 1
09:15 6 2 21:15 2 0
09:30 4 5 21:30 3 2
09:45 2 12 6 15 27 21:45 0 8 0 3 11
10:00 2 6 22:00 3 0
10:15 6 2 22:15 0 1
1030 2 4 22:30 1 0
145 1 11 3 15 26 22:45 0o 4 0 1 5
11:00 2 1 23:00 0 1
11:15 6 4 23:15 0 0
11:30 7 4 23:30 1 1
11:45 3 18 6 15 33 23:45 0 1 0 2 3
Total Vol. 97 97 194 148 138 286
Daily Totals
NB SB EB WB Combined
245 235 480
AM PM
Split %6 50.0% 50.0% 40.4% 51.7% 48.3% 59.6%0
Peak Hour 11:00 09:15 11:15 16:00 17:00 16:45
Volume 18 19 35 34 29 54
P.H.F. 0.64 0.79 0.80 0.57 0.91 0.84

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



TUESDAY MARCH 8, 2011

CITY: VALLEY CENTER PROJECT: CA11-0225-02-016

CIRCLE R BTN OLD HWY 395 & MOUNTIAN RIDGE  [85th PERCENTILE: [eB: [ 49 | [ ws: | 47|
AM Period NB SB EB w8 PM Period NB S8 EB w8
00:00 1 0 12:00 15 13
00:15 4 0 12:15 14 14
00:30 0 0 12:30 12 15
00:45 3 8 0 0 8 12:45 13 54 10 52 106
01:00 1 0 13:00 19 10
01:15 1 0 13:15 16 16
01:30 0 0 13:30 20 10
01:45 1 3 0 0 3 13:45 14 69 14 50 119
02:00 0 0 14:00 15 13
02:15 0 1 14:15 23 10
02:30 1 0 14:30 22 16
02:45 1 2 1 2 4 14:45 19 79 19 58 137
03:00 0 1 15:00 21 14
03:15 0 1 15:15 26 12
03:30 0 0 15:30 28 19
03:45 2 2 0 2 4 15:45 33 108 21 66 174
04:00 1 0 16:00 35 44
04:15 0 3 16:15 e 41
04:30 1 4 16:30 51 30
04:45 1 3 7 14 17 16:45 58 221 42 157 378
05:00 1 3 17:00 60 28
05:15 0 7 17:15 51 41
05:30 1 11 17:30 55 22
05:45 3 5 19 40 45 17:45 63 229 25 116 345
06:00 7 33 18:00 66 26
06:15 22 48 18:15 54 22
06:30 25 50 18:30 50 18
06:45 26 80 55 186 266 18:45 51 221 21 87 308
07:00 21 69 19:00 42 13
07:15 10 60 19:15 35 15
07:30 23 62 19:30 21 19
07:45 15 69 65 256 325 19:45 16 114 11 58 172
08:00 18 62 20:00 18 16
08:15 20 e 20:15 11 11
08:30 16 62 20:30 10 9
08:45 11 65 44 245 310 20:45 5 44 10 46 90
09:00 9 40 21:00 6 7
09:15 10 35 21:15 5 6
09:30 13 44 21:30 9 1
09:45 18 50 41 160 210 21:45 14 34 0 14 48
10:00 16 32 22:00 3 2
10:15 8 28 22:15 5 3
10:30 10 33 22:30 9 2
10:45 4 38 31 124 162 22:45 5 22 1 8 30
11:00 18 28 23:00 3 1
11:15 15 20 23:15 4 0
11:30 10 25 23:30 5 0
11:45 7 50 21 94 144 23:45 2 14 0 1 15
Total Vol. 375 1123 1498 1209 713 1922
Daily Totals
NB SB EB WB Combined
1584 1836 3420
AM PM
Split %6 25.0% 75.0% 43.8% 62.9% 37.1% 56.2%
Peak Hour 06:15 07:30 07:30 16:15 16:00 16:15
Volume 94 266 342 246 157 387
P.H.F. 0.90 0.86 0.88 0.80 0.89 0.82

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



WEDNESDAY MARCH 2, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-017
CIRCLE R BTN MOUNTIAN RIDGE & W. LILAC 85th PERCENTILE: [e: | 49 | [ wa: [ 4
AM Period NB SB EB w8 PM Period NB S8 EB w8
00:00 1 0 12:00 14 10
00:15 3 0 12:15 14 13
00:30 0 0 12:30 10 16
00:45 3 7 0 0 7 12:45 10 48 9 48 96
01:00 1 0 13:00 17 10
01:15 1 0 13:15 9 16
01:30 0 0 13:30 9 8
01:45 1 3 0 0 3 13:45 13 48 14 48 96
02:00 0 1 14:00 10 16
02:15 0 1 14:15 9 10
02:30 1 0 14:30 15 16
02:45 1 2 0 2 4 14:45 12 46 14 56 102
03:00 0 0 15:00 16 12
03:15 0 1 15:15 25 15
03:30 0 0 15:30 20 12
03:45 2 2 0 1 3 15:45 22 83 19 58 141
04:00 1 0 16:00 23 10
04:15 0 5 16:15 19 23
04:30 0 3 16:30 20 12
04:45 1 2 5 13 15 16:45 27 8 15 60 149
05:00 2 3 17:00 16 3
05:15 0 7 17:15 20 10
05:30 1 12 17:30 23 12
05:45 3 6 13 35 41 17:45 15 74 14 39 113
06:00 6 17 18:00 20 3
06:15 3 24 18:15 23 7
06:30 9 23 18:30 24 10
06:45 5 23 23 87 110 18:45 14 81 8 28 109
07:00 8 32 19:00 22 4
07:15 8 23 19:15 14 3
07:30 4 22 19:30 14 5
07:45 5 25 26 103 128 19:45 15 65 4 16 81
08:00 9 26 20:00 16 2
08:15 9 17 20:15 13 3
08:30 9 18 20:30 11 3
08:45 6 33 27 88 121 20:45 10 50 2 10 60
09:00 8 12 21:00 7 3
09:15 9 16 21:15 5 4
09:30 12 17 21:30 13 0
09:45 8 37 19 64 101 21:45 10 35 1 8 43
10:00 16 11 22:00 4 1
10:15 7 15 22:15 5 3
10:30 8 20 22:30 8 2
10:45 1 32 16 62 94 22:45 5 22 1 7 29
11:00 16 11 23:00 2 1
11:15 15 16 23:15 5 0
11:30 9 17 23:30 5 0
11:45 9 49 15 59 108 23:45 2 14 0 1 15
Total Vol. 221 514 735 655 379 1034
Daily Totals
NB SB EB WB Combined
876 893 1769
AM PM
Split %6 30.1% 69.9% 41.5% 63.3% 36.7% 58.5%
Peak Hour 11:00 07:00 06:30 15:15 15:30 16:00
Volume 49 103 131 90 64 149
P.H.F. 0.77 0.80 0.82 0.90 0.70 0.89

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



TUESDAY MARCH 8, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-018
OLD CASTLE BTN OLD HWY 395 & LILAC 8sth PERCENTILE: [eB: | 51 | [ wa:[ 53
AM Period NB SB EB w8 PM Period NB EB w8
00:00 2 9 12:00 39 48
00:15 5 8 12:15 37 44
00:30 4 4 12:30 39 40
00:45 2 13 3 24 37 12:45 39 154 33 165 319
01:00 3 2 13:00 42 41
01:15 5 7 13:15 47 46
01:30 4 5 13:30 64 48
01:45 0 12 7 21 33 13:45 29 182 32 167 349
02:00 0 2 14:00 69 40
02:15 3 0 14:15 64 41
02:30 2 3 14:30 69 39
02:45 0 5 4 9 14 14:45 59 261 49 169 430
03:00 1 5 15:00 59 62
03:15 0 5 15:15 71 50
03:30 1 5 15:30 72 71
03:45 4 6 5 20 26 15:45 69 271 69 252 523
04:00 2 7 16:00 93 40
04:15 1 6 16:15 95 68
04:30 4 12 16:30 92 61
04:45 1 8 9 34 42 16:45 81 361 70 239 600
05:00 2 15 17:00 99 58
05:15 1 17 17:15 69 59
05:30 5 26 17:30 95 62
05:45 13 21 39 97 118 17:45 91 354 53 232 586
06:00 22 35 18:00 80 32
06:15 30 53 18:15 82 50
06:30 35 78 18:30 68 37
06:45 44 131 80 246 377 18:45 66 296 40 159 455
07:00 51 81 19:00 64 17
07:15 55 110 19:15 45 30
07:30 38 90 19:30 57 16
07:45 53 197 81 362 559 19:45 42 208 17 80 288
08:00 48 79 20:00 32 18
08:15 48 72 20:15 33 15
08:30 33 101 20:30 37 23
08:45 33 162 71 323 485 20:45 35 137 26 82 219
09:00 31 55 21:00 23 16
09:15 28 54 21:15 37 14
09:30 37 62 21:30 39 18
09:45 42 138 53 224 362 21:45 22 121 14 62 183
10:00 29 50 22:00 26 10
10:15 32 58 22:15 26 15
10:30 42 43 22:30 10 10
10:45 35 138 40 191 329 22:45 17 79 7 42 121
11:00 34 37 23:00 12 9
11:15 42 43 23:15 9 9
11:30 50 42 23:30 8 7
11:45 44 170 26 148 318 23:45 6 35 11 36 71
Total Vol. 1001 1699 2700 2459 1685 4144
Daily Totals
NB SB EB WB Combined
3460 3384 6844
AM PM
Split %6 37.1% 62.9% 39.5% 59.3% 40.7%  60.5%
Peak Hour 07:00 07:00 07:00 16:15 16:15 16:15
Volume 197 362 559 367 257 624
P.H.F. 0.90 0.82 0.85 0.93 0.92 0.96

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



THURSDAY MARCH 29TH, 2012

CITY: NORTH COUNTY

PROJECT: CA12-0330-01

OLD HWY 395 N-O SR-76 8sth PERCENTILE: [ng: [ 61 | | sB: [ 5]
AM Period NB SB EB WB PM Period NB SB EB WB
00:00 4 0 12:00 52 40
00:15 3 0 12:15 36 48
00:30 3 0 12:30 51 47
00:45 4 14 1 1 15 12:45 44 183 54 189 372
01:00 1 0 13:00 33 42
01:15 2 2 13:15 38 30
01:30 1 2 13:30 41 63
01:45 2 6 0 4 10 13:45 55 167 40 175 342
02:00 1 2 14:00 48 42
02:15 3 2 14:15 44 53
02:30 2 1 14:30 56 42
02:45 5 11 1 6 17 14:45 66 214 53 190 404
03:00 3 1 15:00 56 48
03:15 2 4 15:15 62 29
03:30 3 5 15:30 52 48
03:45 6 14 3 13 27 15:45 47 217 45 170 387
04:00 3 0 16:00 48 39
04:15 5 5 16:15 58 49
04:30 4 5 16:30 62 58
04:45 7 19 8 18 37 16:45 60 228 45 191 419
05:00 3 5 17:00 37 40
05:15 6 4 17:15 52 46
05:30 7 7 17:30 41 48
05:45 10 26 10 26 52 17:45 38 168 46 180 348
06:00 12 17 18:00 40 36
06:15 11 16 18:15 20 28
06:30 24 21 18:30 22 31
06:45 30 77 24 78 155 18:45 22 104 20 115 219
07:00 34 31 19:00 19 26
07:15 44 45 19:15 23 16
07:30 46 51 19:30 16 16
07:45 51 175 70 197 372 19:45 9 67 9 67 134
08:00 33 56 20:00 11 13
08:15 32 61 20:15 12 7
08:30 30 54 20:30 6 8
08:45 33 128 54 225 353 20:45 9 38 7 35 73
09:00 25 67 21:00 3 5
09:15 33 48 21:15 7 6
09:30 37 53 21:30 6 2
09:45 26 121 49 217 338 21:45 3 19 5 18 37
10:00 31 55 22:00 5 3
10:15 29 36 22:15 7 3
10:30 24 47 22:30 3 5
10:45 28 112 39 177 289 22:45 4 19 3 14 33
11:00 31 51 23:00 0 1
11:15 35 33 23:15 4 7
11:30 46 29 23:30 3 2
11:45 54 166 36 149 315 23:45 0 7 3 13 20
Total Vol. 869 1111 1980 1431 1357 2788
Daily Totals
NB SB EB WB Combined
2300 2468 4768
AM PM
Split % 43.9% 56.1% 41.5% 51.3% 48.7% 58.5%
Peak Hour 11:45 07:45 07:30 14:30 13:30 16:00
Volume 193 241 400 240 198 419
P.H.F. 0.89 0.86 0.83 0.89 0.79 0.87

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



WEDNESDAY MARCH 2, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-001
OLD HWY 395 BTN SR-76 & DULIN 85th PERCENTILE: |NB: | 54 [ s8: [ 5]
AM Period NB SB PM Period NB S8 w8
00:00 3 2 12:00 25 22
00:15 1 4 12:15 28 29
00:30 0 3 12:30 20 35
00:45 1 5 1 10 15 12:45 28 101 35 121 222
01:00 1 1 13:00 25 38
01:15 1 2 13:15 29 23
01:30 3 2 13:30 30 34
01:45 0 5 4 9 14 13:45 36 120 20 115 235
02:00 0 2 14:00 36 25
02:15 1 1 14:15 27 29
02:30 0 1 14:30 36 29
02:45 0 1 1 5 6 14:45 38 137 37 120 257
03:00 1 1 15:00 34 42
03:15 0 2 15:15 49 52
03:30 1 0 15:30 54 42
03:45 2 4 3 6 10 15:45 58 195 44 180 375
04:00 1 5 16:00 51 36
04:15 3 1 16:15 58 44
04:30 7 1 16:30 72 49
04:45 10 21 4 11 32 16:45 76 257 41 170 427
05:00 10 13 17:00 41 39
05:15 8 8 17:15 55 66
05:30 13 8 17:30 60 47
05:45 16 47 18 47 94 17:45 53 209 45 197 406
06:00 20 33 18:00 43 38
06:15 44 48 18:15 49 40
06:30 20 32 18:30 36 42
06:45 45 129 55 168 297 18:45 44 172 34 154 326
07:00 35 49 19:00 26 50
07:15 58 30 19:15 13 31
07:30 59 41 19:30 14 20
07:45 42 194 31 151 345 19:45 24 77 33 134 211
08:00 30 53 2000 13 29
08:15 47 40 2015 12 8
08:30 52 36 20:30 8 34
08:45 42 171 48 177 348 2045 15 48 31 102 150
09:00 37 29 21:00 8 23
09:15 42 33 21:15 5 15
09:30 30 28 21:30 8 23
09:45 38 147 20 110 257 21:45 6 27 14 75 102
10:00 35 31 22:00 8 1
10:15 29 22 22:15 8 14
10:30 23 29 22:30 2 15
1045 32 119 26 108 227 2245 10 28 47 75
11:00 30 27 23:00 1 4
11:15 29 23 23:15 3 0
11:30 41 31 23:30 2 10
11:45 35 135 42 123 258 23:45 2 8 5 19 27
Total Vol. 978 925 1903 1379 1434 2813
Daily Totals
NB SB EB WB Combined
2357 2359 4716
AM PM
Split %6 51.4% 48.6% 40.4% 49.0% 51.0% 59.6%0
Peak Hour 06:45 06:15 06:45 16:00 17:00 16:30
Volume 197 184 372 257 197 439
P.H.F. 0.83 0.84 0.93 0.88 0.75 0.91

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



TUESDAY MARCH 8, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-002
OLD HWY 395 BTN DULIN & W. LILAC 85th PERCENTILE: |NB: | 51 | s8: [ s3]
AM Period NB SB PM Period NB S8 w8
00:00 0 3 12:00 22 19
00:15 1 1 12:15 18 23
00:30 2 2 12:30 22 27
00:45 1 4 0 6 10 12:45 28 90 25 94 184
01:00 3 1 13:00 31 24
01:15 1 1 13:15 28 28
01:30 0 3 13:30 33 28
01:45 3 7 2 7 14 13:45 34 126 20 100 226
02:00 2 0 14:00 32 31
02:15 1 2 14:15 25 28
02:30 2 4 14:30 26 26
02:45 1 6 5 11 17 14:45 27 110 32 117 227
03:00 3 4 15:00 32 43
03:15 1 7 15:15 58 54
03:30 0 7 15:30 59 29
03:45 1 5 9 27 32 15:45 51 200 34 160 360
04:00 2 11 16:00 44 44
04:15 4 16 16:15 68 38
04:30 5 11 16:30 70 28
04:45 8 19 18 56 75 16:45 88 270 30 140 410
05:00 4 26 17:00 61 26
05:15 5 38 17:15 62 31
05:30 10 33 17:30 55 25
05:45 9 28 40 137 165 17:45 53 231 23 105 336
06:00 55 18:00 50 20
06:15 15 60 18:15 56 19
06:30 16 e 18:30 44 22
06:45 20 59 84 276 335 18:45 42 192 16 77 269
07:00 21 92 19:00 35 11
07:15 30 105 19:15 46 15
07:30 22 99 19:30 28 19
07:45 21 94 70 366 460 19:45 26 135 11 56 191
08:00 22 80 20:00 11 5
08:15 19 68 20:15 15 9
08:30 20 51 20:30 19 10
08:45 16 77 55 254 331 20:45 12 57 5 29 86
09:00 22 44 21:00 9 4
09:15 23 35 21:15 10 8
09:30 21 29 21:30 5 3
09:45 19 85 28 136 221 21:45 4 28 1 16 44
10:00 26 23 22:00 2 0
10:15 20 16 22:15 6 1
10:30 23 20 22:30 5 2
10:45 24 93 19 78 171 22:45 0 13 1 4 17
11:00 19 11 23:00 2 2
11:15 19 16 23:15 1 0
11:30 22 20 23:30 0 1
11:45 26 86 18 65 151 23:45 2 5 2 5 10
Total Vol. 563 1419 1982 1457 903 2360
Daily Totals
NB SB EB WB Combined
2020 2322 4342
AM PM
Split %6 28.4% 71.6% 45.6% 61.7% 38.3% 54.4%
Peak Hour 07:15 06:45 06:45 16:15 15:15 16:00
Volume 95 380 473 287 161 410
P.H.F. 0.79 0.90 0.88 0.89 0.75 0.87

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



WEDNESDAY MARCH 2, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-003
OLD HWY 395 BTN W. LILAC & SR-15 SB RAMPS 8sth PERCENTILE: |NB:| 57 | | s8: [ 59
AM Period NB SB EB w8 PM Period NB S8 w8
00:00 3 3 12:00 19 19
00:15 2 2 12:15 22 23
00:30 2 2 12:30 18 28
00:45 1 8 2 9 17 12:45 22 81 28 98 179
01:00 5 2 13:00 23 31
01:15 2 0 13:15 17 18
01:30 1 0 13:30 35 30
01:45 2 10 1 3 13 13:45 23 98 25 104 202
02:00 2 1 14:00 37 30
02:15 0 0 14:15 23 27
02:30 0 0 14:30 29 26
02:45 4 6 0 1 7 14:45 37 126 27 110 236
03:00 0 1 15:00 38 20
03:15 1 0 15:15 40 44
03:30 0 0 15:30 43 37
03:45 3 4 2 3 7 15:45 48 169 40 141 310
0400 5 5 16:00 66 33
0415 2 4 16:15 65 25
04:30 2 3 16:30 88 38
0445 3 12 6 18 30 16:45 72 291 31 127 418
05:00 6 17 17:00 75 25
05:15 1 22 17:15 63 20
05:30 5 44 17:30 57 19
05:45 11 23 51 134 157 17:45 60 255 21 85 340
06:00 9 77 1800 72 27
06:15 18 85 18:15 62 21
06:30 25 90 18:30 47 19
06:45 20 72 92 344 416 1845 48 229 13 80 309
07:00 10 7 19:00 46 15
07:15 18 80 19:15 31 12
07:30 22 66 19:30 42 12
07:45 29 79 75 298 377 19:45 15 134 12 51 185
08:00 36 56 20:00 28 6
08:15 20 77 2015 18 5
08:30 26 56 2030 22 10
0845 16 98 53 242 340 2045 24 92 9 30 122
09:00 19 36 21:00 18 6
09:15 18 45 21:15 24 5
09:30 19 28 21:30 13 2
09:45 26 82 30 139 221 21:45 11 66 2 15 81
10:00 24 25 22:00 13 7
10:15 26 27 22:15 8 4
10:30 19 19 22:30 12 5
10:45 17 86 34 105 191 22:45 9 42 2 18 60
11:00 23 25 23:00 5 0
11:15 17 30 23:15 5 1
11:30 24 30 23:30 2 3
11:45 24 88 32 117 205 23:45 6 18 2 6 24
Total Vol. 568 1413 1981 1601 865 2466
Daily Totals
NB SB EB WB Combined
2169 2278 4447
AM PM
Split %6 28.7% 71.3% 44.5% 64.9% 35.1% 55.5%
Peak Hour 07:45 06:00 06:15 16:15 15:15 16:15
Volume 111 344 417 300 154 419
P.H.F. 0.77 0.93 0.91 0.84 0.88 0.83

PACIFIC TRAFFIC & TRANSIT DATA SERVICES



WEDNESDAY MARCH 2, 2011 CITY: VALLEY CENTER PROJECT:  CA11-0225-02-005
OLD HWY 395 BTN SR-15 NB RAMPS & CAMINO DEL R{85th PERCENTILE: [nB: [ 57 | | s8: | 53
AM Period NB SB w8 PM Period NB S8 EB W8
00:00 0 1 12:00 14 8
00:15 2 1 12:15 16 9
00:30 1 1 12:30 13 10
00:45 0 3 1 4 7 12:45 13 56 16 43 99
01:00 0 0 13:00 16 22
01:15 1 0 13:15 8 10
01:30 0 0 13:30 19 14
01:45 0 1 1 1 2 13:45 18 61 14 60 121
02:00 0 0 14:00 19 21
02:15 0 1 14:15 18 17
02:30 0 0 14:30 23 13
02:45 1 1 0 1 2 14:45 19 79 14 65 144
03:00 0 0 15:00 22 21
03:15 0 0 15:15 20 27
03:30 1 1 15:30 27 21
03:45 2 3 2 3 6 15:45 20 89 18 87 176
04:00 2 1 16:00 35 28
04:15 2 1 16:15 60 24
04:30 2 0 16:30 40 23
04:45 2 8 1 3 11 16:45 32 167 31 106 273
05:00 1 5 17:00 38 20
05:15 0 4 17:15 41 22
05:30 5 1 17:30 40 21
05:45 5 11 14 24 35 17:45 22 141 31 94 235
06:00 16 15 18:00 32 20
06:15 12 33 18:15 34 14
06:30 9 35 18: