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Introduction

MCYV Associates Inc. conducted the traffic analysis for the Route 29 intersections with
Broad Run Church Road (Route 600), Cross Creek Blvd and Riley Road (Route 676) as
roundabouts. In addition, the intersection of Lee Highway (Route 29) and Vint Hill Road
(Route 215) was analyzed as a modified intersection. The analysis results were presented
in a report entitled, “Operational Analysis for Proposed Route 29 Roundabouts, Fauquier
County, Virginia, dates June 14, 2010. MCV used the 2030 AM/PM peak hour traffic
volumes generated from the previous study entitled, “Traffic Impact Analysis of the New
Baltimore Service District Plan™ for this analysis. The study area included these
intersections along the Route 29 corridor. The base year for the analysis was 2007.
Traffic was forecasted at these intersections based on a full build-out of the study area
and was projected to occur by 2030. Due to the slowdown of growth in the area due to
various reasons, it is now assumed that the full build-out may not occur until 2050. The
roundabout analysis was conducted using the SIDRA Model with the revised traffic
volumes. The Synchro model was also utilized to estimate the AM and PM peak hour
levels of service for the 2030 conditions with the revised traffic volumes.

Methodology

The existing 2007 AM and PM peak hour volumes are shown in Exhibit 1. As noted,
Cross Creek Boulevard is a proposed new roadway and only through volumes are shown
at this intersection. This intersection is assumed to be constructed by 2030. It was
assumed that the growth between 2007 and build-out (2050) would occur in a straight
line or at the same rate per year during the entire 43 year period. Based on this
assumption, the 2030 AM and PM peak hour volumes were developed, as shown in
Exhibit 2. This forecast assumed a 0.6 percent per year growth in normal traffic between
2007 and 2030. Level of service LOS D was considered an acceptable level of service.

Lee Highway (Route 29) / Broad Run Church Road (Route 600)
Roundabout

The intersection of Lee Highway (Route 29) and Broad Run Church Road (Route 600) is
an existing signalized intersection. It was modeled using (Sidra Intersection 5.0) software
as a roundabout.

The proposed roundabout at the intersection of Route 29/Broad Run Church Road (Route
600) is a 180 foot diameter roundabout, with two circulating lanes. The Eastbound, and
Westbound approaches consist of one shared lanes configuration (left-through) with a
free right turn lane. The southbound approach consists of a left-through lane, and a right
channelized lane. The northbound approach consists of a left-through lane and a free right
turn lane.

Using (Sidra Intersection 5.0) software, a model was developed for this roundabout to
evaluate its performance:



2030 Conditions:

The 2030 AM Peak Hour results are shown in Exhibit 3. As shown in the Exhibit,
acceptable LOS are projected on all movements except the northbound left turn
movement and through movement which are projected to operate at LOS F.

The 2030 PM Peak Hour results are shown in Exhibit 4. As shown in the Exhibit,
acceptable LOS are projected on all movements except the westbound through
and left turn movements are projected to be operating at LOS F. The northbound
through and left turn movements are also projected to operate at LOS F.

Route 29 / Cross Creek Boulevard Roundabout

The intersection of Cross Creek Blvd and Route 29 does not exist currently. The
intersection was modeled using (Sidra Intersection 5.0) software as a roundabout for the
2030 conditions.

The proposed roundabout at the intersection of Route 29/Cross Creek Blvd is a 180 foot
diameter roundabout, with two circulating lanes. The eastbound and westbound
approaches consist of a shared left through lane and a shared right through lane. The
northbound and south bound approaches consist of a shared left, through and right lane.

Using (Sidra Intersection 5.0) software, the model was run for this roundabout to evaluate
its performance:

2030 Conditions:

The 2030 AM Peak Hour results are shown in Exhibit 5. As shown in the Exhibit,
acceptable LOS are projected on all movements except the northbound left turn
movement and through movement which are projected to be operating at LOS E.
All eastbound movements are projected to operate at LOS E.

The 2030 PM Peak Hour results are shown in Exhibit 6. As shown in the Exhibit,
acceptable LOS are projected on all movements except the southbound
movements, which are projected to operate at LOS F. The southbound volumes
are low.

Route 29 / Riley Road (Route 676) Roundabout

The existing intersection of Riley Road (Route 676) and Route 29 is stop controlled. It
was modeled using (Sidra Intersection 5.0) software as a roundabout in 2030.

The proposed roundabout at the intersection of Route 29/Riley Road (Route 676) is a 180
foot diameter roundabout, with two circulating lanes. The eastbound and westbound
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approaches consist of a shared left through lane and a through lane. The northbound
approach consists of a shared left, through and right lane whose traffic volume is diverted
as a free right turn movement. There is no southbound approach at this intersection.

Using (Sidra Intersection 5.0) software, the model was run for this roundabout to evaluate
its performance:

2030 Conditions:

The 2030 AM Peak Hour results are shown in Exhibit 7. As shown in the Exhibit,
acceptable LOS is projected on all movements at this intersection.

The 2030 PM Peak Hour results are shown in Exhibit 8. As shown in the Exhibit,

acceptable LOS (LOS C or better) is projected on all movements at this
intersection.

Levels of Service Comparison

The level of service for the 2030 interim conditions and the build-out conditions
(2050) for the roundabout is shown in Exhibit 9. The level of service for the 2030
conditions as signalized intersections is also shown in Exhibit 9. As noted above,
the Synchro model was utilized to estimate the AM and PM peak hour levels of
service. The Synchro worksheets are included in the Appendix.

Route 29 and Broad Run Church Road:

In the 2030 condition the intersection as a roundabout performs at a level of
service C or better for all the main line movements (movement along Route 29
along the East-West direction) except for the westbound left turn and the
westbound through movements in the PM peak hour. The minor street movements
along the north-south direction perform at a LOS D or better except for the
northbound left and through movements during the AM and PM peak hours, as
shown in Exhibit 9. The overall level of service as a signalized intersection is
LOS E and LOS F during the AM and PM peak hours, respectively.

Route 29 and Cross Creek Boulevard:

The Level of service comparison for the intersection as a roundabout versus a
signalized intersection shows better levels of service for some of the movements
as a roundabout compared to a signalized intersection for the 2030 condition. The
eastbound through and right turn movements and the northbound left and through
movements are projected to operate at LOS E during the AM peak hour, as shown
in Exhibit 9.



Route 29 and Riley Road.:

The Level of service comparison for the intersection as a roundabout versus a
signalized intersection shows better levels of service for all the movements as a
roundabout compared to a signalized intersection for the 2030 condition as shown
in Exhibit 9. All movements, as a roundabout are projected to operate at a LOS D
or better during the AM and PM peak hours.

Route 29 and Route 215:

The level of service for the signalized intersection of Route 29 and Route 215
(Vint Hill Road) is shown in Exhibit 9. The intersection, as it exists today, is
projected to operate at an overall LOS C during the AM and PM peak hours in
2030, although some turning movements are projected to operate at LOS E or
LOSF.
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DELAY (AVERAGE) Site: New Site - 1
Average control delay per vehicle, or average pedestrian delay (seconds) __—_ulis s o wa]

Rte 29 and Broad Run Church Road_2030 AM
Roundabout

Broad Run Church Road

[South [East North | West | Intersection

Delay (Average) 6112 115 117 | 279 875
S LCE F B B [4 E

Colour code based on Level of Service

TR N T S R TR s
LOS A LOSB LOSC LOSD LOSE LOSF Continuous
Level of Service Method: Diefay (HCM 2000)

Roundabout Level of Service Method Same as Signalised intersections

HCM Delay Model used
Mm.*&-ﬂ:i}tlémrssm MJMnmmmmm SIDRA ."i-

w T-Bobby Mangalath\Projects\J5 19 452030 BO Version 5 0\Rte 29 and Broad Run Church Road_2030

\Y

ROUTE 29 AND BROAD RUN CHURCH ROAD
C 2030 AM PEAK HOUR Exhibit 3
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DELAY (AVERAGE) Site: New Site - 1
Average control delay per vehicle, or average pedestrian delay (seconds) Sin n | Dl

Rte 29 and Broad Run Church Road_2030 PM
Roundabout

South East North | West  Intersection
3
F

2268 404 | 124 1567
F 1 D B F

Los

Colour code based on Level of Service

LOS A LOSB 10SC LOSD LOSE LOSF Continuous
Level of Service Method: Delay (HCM 2000)

Roundabout Level of Service Method: Same as Signalised Intersections

HCM Delay Model used.

ﬁ!!@uﬁ{rﬂayiﬂﬂ.m19371;m . MGMN“MNWPWHU SIDRA -
SIDRA RSECTION 5.1.5.2006 waww Sadrasoiutions. com
lectm'w T:Bobby Mangalath\Projects\J519 452030 BO Version 5 0\Rte 29 and Broad Run Church Road_2030 INTERSECTION

ROUTE 29 AND BROAD RUN CHURCH ROAD
2030 PM PEAK HOUR

Exhibit 4
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Plasning . Englunening . Infoamarion Techwology

DELAY (AVERAGE)
Average control deiay per vehicle, or average pedestrian delay (seconds) —

Rte 29 and Cross Creek_2030 AM
Roundabout

Delay (Average) 473 T'r—“h‘"'. 1| 656 |
— s D A A [ E| b

Colour code based on Level of Service

TR RN RS B TINIID R T
LOS A LOSB LoscC LosSD LOSE LOSF Continuous
Level of Service Method: Delay (HCM 2000)

Roundabout Level of Service Method: Same as Signalised intersections

HCM Deiay Model used
ﬁmmwmw mu'g-{-ﬁﬁ;ﬁm cmmemzon;;l_u;ummwm '
SIDRA INTERSECTION 5.1.5.2006 www sidrasolutions.com

Project: TWW\BTQWBDWS“H“WCM 2030 AM sip

SIDR ol
INTERSECTION

ROUTE 29 AND CROSS CREEK Blvd
2030 AM PEAK HOUR

Exhibit 5
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DELAY (AVERAGE) Site: New Site - 1
Average control delay per vehicle, or average pedestrian delay (seconds) . —

Rte 29 and Cross Creek 2030 PM
Roundabout

162

" Delay (Average) 292 2069 166 | 243
_ oS 8 F

Cc

Colour code based on Level of Service

OPEEGEE AR NN BSDEMRR CEDEIIY OEREERN s
LOS A LOSB LoscC Losp LOSE LOSF Continuous
Level of Service Methed: Defay (HCM 2000)

Roundabout Level of Service Method Same as Signaised intersectons

HCM Detay Model used
Processed Thursday, Juy 14, 2011 113214 AM  Copyight ©2000-2011 Akceik and Associates Py Lid SIDRA @ ™
SIDRA INTERSECTION 5.15.2006 www sudrasolulions com lNTERSECT%ON

Project T-Bobby MangalathiProjectsiJ5 19 452030 BO Version 5.0\Rte 29 and Cross creek_2030 PM.sip

ROUTE 29 AND CROSS CREEK Blvd Exhibit 6
2030 PM PEAK HOUR

Planning . Exgingening . Informarion Teckvology
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DELAY (AVERAGE)

Average control delay per vehicle, or average pedestrian delay (seconds)

Site: New Site - 1

Rie 29 and Riley Rd_2030 AM
Roundabout

67 9
m

Riley Road/Rte.676

' South East North | West | Intersection

 Delay(Average) | 00 68 0D | 503 | M2
108 NA A  NA | D c

Colour code based on Level of Service

LOS A LOSB LOSC LOSD LOSE LOSF Continuous
Level of Service Method: Delay (HCM 2000)

i

Rie 29

HCM Delay Model used

H%Wm?wi J01250AM  Copyight © 2000-2011 Akceik and Associates Py Lid SIDRA -

Project T-\Bobby MangalathiProjects\519 452030 BO Version 5 0WRte 676 and Rie 29_2030 AM sip INTERSECTION
ROUTE 29 AND RILEY ROAD (RTE 676) EXhibit 7

2030 AM PEAK HOUR

. Englugining . Infonmarion Techwology




DELAY (AVERAGE) Site: New Site - 1
Average control delay per vehicle, or average pedestrian delay (seconds) —— N -

Rie 29 and Riley Rd_2030 PM
Roundabout

Riley Road/Rte.676

South | East | Norh
271

| “West | intersection
ela ) 00 00 | 1686 733
L [ € NA | B C

Colour code based on Level of Service

CEGDEE TR S AT DD DI S
LOS A LOSB LosC LOSD LOSE LOSF Continuous
Level of Service Method: Delay (HCM 2000)

Roundabout Level of Service Method: Same as Signalised Intersections

HCM Delay Model used.
Processed. Wednesday, .mem 2!:11 10°14:20 AWM wemzonmwmwm ID -
SIDRA INTERSECTION 5.1.5.2006 www sidrasolutions com NTERSECT!ON

Project T-\Bobby Mangalath\Projects\.J519 4512030 BO Version 5 0\Rle 676 and Rte 29 _2030 PM_sip

ROUTE 29 AND RILEY ROAD (RTE 676) Exhibit 8
2030 PM PEAK HOUR

A
]
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INTERSEC TION/CONDITION 2030 (Signalized Builtout 2030 (Roundabout) Builtout 2050 (Roundabout
AM PM AM PM
Route 29/ Broad Run Church Road LOSE74.2Sec |LOSF 98.5 Sec
Signalized)
|EB L LOSE64.3Sec |LOSF 969 Sec JLOS C 28.7 Sec |LOSB 12.7 Sec |LOSF 97.4 Sec |[LOS C 26.0 Sec
EBT LOSF 112.7 Sec |LOSC 349 Sec |LOS C 27.8 Sec |LOSB 124 Sec |LOSF 89.1 Sec |LOS B 17.6 Sec
|EBR LOS B 13.2 Sec_ |LOS C 20.3 Sec
EB Approach LOSF 99.1 Sec_ |LOS C 325 Sec
WBL LOS F 80.2 Sec JLOSE 73.3 Sec_ |LOS B 11.6 Sec |LOS F 227.3 Sec |LOS B 18.5 Sec |LOS F 252.9 Sec
BT LOS C 22.3 Sec |LOS F 149.5 Sec |LOS B 11.5 Sec |LOS F 226.8 Sec |LOS B 10.5 Sec |LOS F 244.6 Sec
Ean LOSAB86Sec_ |LOSB 12.8 Sec
B Approach LOSC 23.1Sec |LOSF 1447 Sec
[NBL LOS E 70.6 Sec|LOS F 155.5 Sec |LOS F 611.2 Sec|LOS F 276.3 Sec |LOS F 1311 Sec |LOS F 2261 Sec
INBLT
NBT LOS F 611.2 Sec|LOS F 276.3 Sec |LOS F 1303 Sec |LOS F 2253 Sec
NB R
NBTR LOS D 49.8 Sec_|LOS D 43.8. Sec
NB Approach LOS E 62.9 Sec_ |LOS F 139.1 Sec
SBLT
SBL LOSF814Sec |LOSF91.35ec |LOSB 11.7 Sec |LOS D 40.4 Sec |LOS B 19.3 Sec |LOS E 55.6 Sec
|SBTR LOSE 58.3 Sec |LOS E 66.3 Sec
[SBT LOSB 11.7 Sec |LOSD40.4 Sec |LOSB 11.9 Sec [LOS D 48.2 Sec
SBR LOSE 57.7 Sec |LOSE 64.8 Sec
SB Approach LOSE 64.7 Sec_|LOS E 66.5 Sec
INTERSEC TION/CONDITION Builtout (Signalized Builtout 2030 (Roundabout) Builtout 2050 (Roundabout)
AM PM AM PM AM PM
|Route 29/Riley Road|(Rte 676) LOSB120Sec |LOSA7.4 Sec
|[EBT LOSA425ec  |LOSA23Sec |LOS D504 Sec |LOS B 16.6 Sec_|LOS F 239.6 Sec|LOS F 145.7 Sec
EBR LOSAO0D0Sec  |LOSAD2Sec  |LOS D 48.7 Sec |LOS B 16.4 Sec |LOS F 240.6 Sec|LOS F 146.7 Sec
EB Approach LOS A4.1 Sec LOS A 2.1 Sec
BL LOSF 951 Sec |LOSC347Sec |LOSA7.1Sec |LOSC28.2Sec [LOSB 14.1 Sec [LOSF 177.8 Sec
BT LOSAS525ec  |LOSA19Sec  |LOSAB6BSec |LOSC27.0Sec |LOSAB.2Sec [LOSF 169.8 Sec
|WB Approach LOSE 144 Sec_ |LOS A 5.0 Sec
[NBL LOSEB88Sec |LOSE 726 Sec
NBR LOS F 904 Sec_ |LOS E 65.7 Sec
NB Approach LOSF 858 Sec|LOS E 67.6 Sec
[Route 29/Cross Creek Drive LOSC 2305ec | LOSA9BSec
|EBT [LOSC3035ec |LOSAD8Sec  |LOSE 657 Sec |LOSB 16.7 Sec |LOS F 345.6 SeclLOS F 126.0 Sec
|EBR [LOSAD1Sec [1OSA02Sec_ |LOSE650Sec |LOSB 16.2 Sec |LOS F 346.6 Sec|LOS F 126.9 Sec
|EB Approach |LOS C 285 Sec I@Au.ssec
WBL LOSE 556 Sec |LOSE 596 Sec |LOSA 7.9 Sec |LOS C 30.7 Sec |LOSB 15.2 Sec [LOS F 160.8 Sec
WBT |L08A3.35ec LOSAG5B85ec  JLOSA77Sec |LOSC290Sec |LOSA7.1Sec |LOSF 151.9 Sec
\WB Approach LOSAB7Sec |LOSB 10.2 Sec |
NBL LOSE 588 Sec JLOSE 697 Sec |LOSE 56.9 Sec |LOSB 17.8 Sec |LOSF 510.0 Sec]LOS F 1134.3 Se
NBER LOSDA495 Sec JLOSE 553 Sec  |LOS D 44.8 Sec |LOS B 15.8 Sec |LOS F 503.8 SecjLOS F 1128.1
NB Approach LOSD51.4 Sec |LOSE61.2 Sec
Route 29/Vint Hill LOSC32.7 Sec_|LOSC 31.8 Sec )
i
EBT LOSC 26.1 Sec_ |LOS B 19.7 Sec | B
EBR LOSAO07Sec  [LOSA26 Sec i
[EB Approach LOSC2485ec |LOSB 188 Sec | N
WBL LOS F 1185 Sec |LOS D 47.3 Sec | ) | R
WBT LOSA32Sec_ |LOSC 237 Sec i 1 ]
WB Approach LOSC 23.4 Sec_|LOS C 26.3 Sec ] l_ B —
NBLT LOSF 835Sec |LOSE 76.9 Sec \ ) B
NBR LOSF 137.35ec |LOSF11578ec | | | (i B
NB Approach LOSF 1256 Sec |LOSF1076Sec | = I

Plansing .

pE-HP~OQ®Wmp |

Elq-i-;l:lll'lfq . Inforwarion Teckvology

LEVEL OF SERVICE COMPARISON

Exhibit 9
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HCM Signalized Intersection Capacity Analysis
15: ROUTE 15/29 Lee Highway & RT 215 Vint Hill Road

2030 AM
7/25/2011

ot

Aoy ¢

A,

Lane Configurations 4 [l LR = [ 4 'l

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

Lane Util. Factor 095 100 100 095 1.00 1.00

Frt 1.00 085 100 1.00 1.00 085

Flit Protected 100 100 09 100 095 1.00

Satd. Flow (prot) 3438 1583 1770 3438 1770 1583

Flt Permitted 100 100 004 1.00 0.76 1.00

Satd. Flow (perm) 3438 1583 70 3438 1410 1583

Volume (vph) Q2221 117 283 1379 0 79 0 285 0 0 0
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 2421 127 318 1498 0 86 0 310 0 0 0
RTOR Reduction (vph) 0 0 22 0 0 0 0 0 176 0 0 0
Lane Group Flow (vph) 0 2421 105 318 1499 0 0 86 134 0 0 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Perm pm+pt Perm Perm Perm Perm

Protected Phases 2 1 6 8 4
Permitted Phases 2 6 6 8 8 4

Actuated Green, G (s) 102.0 102.0 129.0 128.0 13.0 130

Effective Green, g (s) 103.0 1030 1290 129.0 13.0 130

Actuated g/C Ratio 069 069 086 0.86 0.09 0.09

Clearance Time (s) 50 5O .40 50 40 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2361 1087 310 2957 122 137

v/s Ratio Prot 0.70 c0.15 044

v/s Ratio Perm 0.07 c0.74 0.06 c0.08

v/c Ratio 103 010 103 0.51 070 098

Uniform Delay, d1 235 79 606 26 666 68.3

Progression Factor 033 008 100 1.00 1.00 1.00

Incremental Delay, d2 18.4 01 579 06 169 689

Delay (s) 26.1 0.7 1185 3.2 835 1373

Level of Service C A F A F F

Approach Delay (s) 248 23.4 125.6 0.0
Approach LOS C C F A

HCM Average Control Delay 327 HCM Level of Service C

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Baseline
MCV Associates, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis
13: ROUTE 15/29 Lee Highway & RT 676 Riley Road

2030 AM
7/25/2011

_’.ﬂ

Mo N

r = % T

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 4.0 4.0
Lane Util. Factor 0:95. 400 100 095 100 100

Frt 100 085 1900 100 100 085

Fit Protected 100 100 095 100 095 1.00
Satd. Flow (prot) 3438 1583 1770 3438 1770 1583

Flt Permitted 100 100 003 100 095 1.00
Satd. Flow (perm) 3438 1583 32 3438 1770 1583
Volume (vph) 2295 73 339 1264 46 167
Peak-hour factor, PHF 092 092 (€22 092 092 092
Adj. Flow (vph) 2495 79 151 1374 50 482
RTOR Reduction (vph) 0 74 0 0 0 99
Lane Group Flow (vph) 2495 62 151 1374 50 83
Heavy Vehicles (%) 5% 2% % 5% 2% 2%
Turn Type Perm pm+pt Perm
Protected Phases 2 1 6 3

Permitted Phases 2 6 3
Actuated Green, G (s) 1169 1169 13-4 1314 106 106
Effective Green, g(s) 1169 1169 1374 1314 106 106
Actuated g/C Ratio 078 078 038 088 007 0.07
Clearance Time (s) 40 40 40 40 4.0 4.0
Vehicle Extension (s) 3.0 3.0 S0 3.0 3.0 3.0
Lane Grp Cap (vph) 2679 1234 174 3012 125 112

v/s Ratio Prot c0.73 c0.26 040 0.03

v/s Ratio Perm 004 0.70 c0.05

v/c Ratio 093 005 037 046 040 0.74
Uniform Delay, d1 1339850 19 667 683
Progression Factor 0.16 000 127 247 100 1.00
Incremental Delay, d2 20 00 3¢3 04 21" 22
Delay (s) 42 00 951 52 688 904
Level of Service A A E A E F
Approach Delay (s) 41 41 858

Approach LOS A B F

Intersection Si B {2
HCM Average Control Delay 12.0 HCM L of Servi
HCM Volume to Capacity ratio 0 ==

Actuated Cycle Length (s) 15C .0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 84.5°: ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Baseline
MCV Associates, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis 2030 AM
118: ROUTE 15/29 Lee Highway & Cross Creek Blvd 7/25/2011

—r"\v’"—“\/’

Lane Configurations 1\1‘ 'i'i 4 "i‘i

Ideal Flow (vphpl) 1900 1900 1900

Total Lost time (s) 4.0 : 4 0 4.0 40

Lane Util. Factor 0.95 097 095 097

Frt 1.00 0. 85 100 100 1.00 :
Flt Protected 1.00 100 095 100 095 1.00
Satd. Flow (prot: 3438 1583 3433 3438 3433 1583
Fit Permitted 100 100 095 100 095 1.00
Satd. Flow (perr) 3438 1583 3433 3438 3433 1583
Volume (vph) 2311 139 134 1165 36 142
Peak-hour facto- PHF 092 092 092 092 092 092
Adj. Flow (vph) 2512 151 146 1266 39 154

RTOR Reductic~ (vph) 0 25 0 0 0 5
Lane Group Flow (vph) 2512 126 146 1266 39 149

Heavy Vehicles %) 5% 2% 2% 5% 2% 2%
Turn Type Perm Prot pm+ov
Protected Phases 2 1 6 3 1
Permitted Phases 2 3

Actuated Green. 3(s) 1030 103.0 146 1226 174 320
Effective Green, g(s) 1040 1040 156 1236 184 34.0
Actuated g/C Rano 069 069 010 082 012 023
Clearance Time :s) 5.0 5.0 5.0 5.0 50 5.0
Vehicle Extensio~ is) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (voh) 2384 1098 357 2833 421 401

v/s Ratio Prot c0.73 004 c037 0.01 c0.04
v/s Ratio Perm 0.08 0.06
v/c Ratio 105 012 041 045 009 0.37
Uniform Delay, c 23.0 TT 6290 A 584 49
Progression Fac:or 0.21 000 087 087 100 1.00
Incremental Delay, d2 254 0.0 0.7 01 04 06
Delay (s) 30.3 01 556 33 588 495
Level of Service C A - A E D
Approach Delay = 285 87 514
Approach LOS C A D
ntersection & B e R {
HCM Average Control Delay 23.0 HCM Level of Servme C
HCM Volume to _zpacity rano 0.86
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 40
Intersection Cap=city Utilization 79.3% ICU Level of Service D
Analysis Period ' min) 15

¢ Critical Lane Sroup

Baseline Synchro 6 Report
MCV Associates. Inc. Page 1



HCM Signalized Intersection Capacity Analysis
9: ROUTE 15/29 Lee Highway & RT 600 Broad Run

2030 AM
7/25/2011

F s ™y

= % %

& i_f‘

™

VA Y

5

Lane Configurations % *H ' i B

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4 0 40 40 40 40 4.0 4.0 40 40 40
Lane Util. Factor 100 095 100 100 095 100 097 1.00 1.00 095 0.95
Frt 100 100 085 100 100 085 100 0.89 1.00 093 0.85
Fit Protected 095 100 100 095 100 100 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 3433 1658 1770 1646 1504
Fit Permitted 095 100 100 095 100 100 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3438 1583 1773 3438 1583 3433 1658 1770 1646 1504
Volume (vph) 74 2327 337 20 1201 10 263 41 113 19 14 35
Peak-hour factor, PHF 092 092 092 0¢ 092 092 092 092 092 092 092 092
Adj. Flow (vph) 80 2529 366 22 1305 11 286 45 123 21 15 38
RTOR Reduction (vph) 0 0 107 b 0 5 0 65 0 0 11 22
Lane Group Flow (vph) 80 2529 259 22 1305 6286 - 103 0 21 17 3
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Perm Prot Perm Prot Prot Perm
Protected Phases 5 2 : 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G(s) 139 918 918 2< 803 803 152 302 36 166 166
Effective Green, g (s) 159 938 938 44 823 823 172 322 36 186 186
Actuated g/C Ratio 011 063 063 003 055 055 011 021 002 012 012
Clearance Time (s) 6.0 6.0 60 60 6.0 6.0 6.0 6.0 4080 B0
Vehicle Extension (s) 3.0 3.0 3.0 3.2 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 188 2150 990 52 1886 869 394 356 42 204 186
v/s Ratio Prot c0.05 c0.74 0.0© 0.38 c0.08 c0.06 0.01 0.01

v/s Ratio Perm 0.16 0.00 0.00
v/c Ratio 043 118 026 042 069 001 073 0.29 050 008 0.02
Uniform Delay, d1 628 281 126 716 246 153 641 493 12.3 1581 807
Progression Factor 100 100 100 10 083 056 1.00 1.00 100 1.00 1.00
Incremental Delay, d2 16 846 0.6 50 19 00 6.5 0.5 91 02 00
Delay (s) 643 1127 132 80: 223 86 706 498 814 583 577
Level of Service E P B = C A E D F E E
Approach Delay (s) 99.1 23.1 62.9 64.7
Approach LOS F C E &
Intersection Summary AR gt R B

HCM Average Control Delay 74.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 150.0 Sum of iost time (s) 8.0

Intersection Capacity Utilization 86.8% ‘C4 Leve! of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline
MCYV Associates, Inc.

Synchro 6 Report

Page 1



HCM Signalized Intersection Capacity Analysis 2030 PM
15: ROUTE 15/29 Lee Highway & Rt 215 Vint Hill Road 7/25/2011

Ay =St NS

Lane Configurations &

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

Lane Util. Factor 095 100 1.00 095 1.00 1.00

Frt 1.00 085 1.00 1.00 1.00 0.85

FIt Protected 100 100 0985 1.00 095 1.00

Satd. Flow (prot) 3438 1583 1770 3438 1770 1583

Flt Permitted 100 100 005 1.00 0.76 1.00

Satd. Flow (perm) 3438 1583 84 3438 1410 1583

Volume (vph) 0 1641 79 317 2572 0 105 0- 395 0 0 0
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1784 86 345 2796 0 114 0 429 0 0 0

RTOR Reduction (vph) 0 0 21 0 0 0 0 0 258 0 0 0
Lane Group Flow (vph) 0 1784 65 345 2796 0 914 1 0 0 0

Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Perm pm+pt Perm Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 835 835 1248 1238 72 1172

Effective Green, g (s) 845 845 1248 1248 w2 12

Actuated g/C Ratio 056 056 083 0.83 011 0.1

Clearance Time (s) 5.0 5.0 4.0 5.0 40 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1937 892 478 2860 162 182

v/s Ratio Prot 0.52 0.17 c0.81

v/s Ratio Perm 0.04 042 0.08 c0.11

v/c Ratio 092 007 072 0098 070 094

Uniform Delay, d1 297 149 420 113 639 659

Progression Factor 041 016 100 1.00 100 1.00

Incremental Delay, d2 T 0.1 53 123 13.0 498

Delay (s) 197 26 473 237 769 1157

Level of Service B A D C E E

Approach Delay (s) 189 26.3 107.6 0.0
Approach LOS B C F A
HCM Average Control De!ay 31.8 HCM Level of Servuoe C

HCM Volume to Capacity ratio 097

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 6 Report
MCV Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis 2030 PM
13: ROUTE 15/29 Lee Highway & RT 676 Riley Road 7/25/2011

—-b—;f*_'\R.

Lane Configurations 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 1.00 100 095 1.00 1.00
Frt 100 085 100 100 100 0.85
Fit Protected 100 100 095 100 095 1.00
Satd. Flow (prot) 3438 1583 1770 3438 1770 1583
Fit Permitted 100 100 012 100 095 1.00
3atd. Flow (perm) 3438 1583 227 3438 1770 1583
Volume (vph) 1412 118 256 2464 64 176
Peak-hour factor, PHF 092 092 092 092 092 0092
Adj. Flow (vph) 1535 128 278 2678 70 191

RTOR Reduction (vph) 0 33 0 0 0 177
Lane Group Flow (vph) 1535 95 278 2678 70 14

Heavy Vehicles (%) 5% 2% 2% 5% 2% 2%
Turn Type Perm pm+pt Perm
Protected Phases 2 ] 6 3

Permitted Phases 2 6 3

Actuated Green, G(s) 1116 1116 1313 1313 10.7 107
Effective Green, g(s) 1116 1116 1313 1313 107 107
Actuated g/C Ratio 074 074 088 088 0.07 0.07
Clearance Time (s) 40 40 40 40 40 40
vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2558 1178 360 3009 126 113

v's Ratio Prot 0.45 0.08 c0.78 c0.04
v/s Ratio Perm 006 0.59 0.01
v/c Ratio 060 008 077 089 05 0.12
Uniform Delay, d1 89 5222753 64 652
Progression Factor 0.16 001 138 008 100 100
Incremental Delay, d2 09 041 = G RO YR T S ¢
Delay (s) 23 02 347 19 726 657
Level of Service A A Cc A E E
~ooroach Delay (s) 21 50 676
Aoproach LOS A A E
VAR s o TR T R RGR : il
=CM Average Control Delay 74 HCM Level of Service A
~C_M Volume to Capacity ratio 0.86
Actuated Cycie Length (s) 150.0 Sum of lost time (s) 8.0
'~tersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15

= Critical Lane Group

Baseline Synchro 6 Report
MCYV Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
118: ROUTE 15/29 Lee Highway & Cross Creek Blvd

2030 PM
7/25/2011

- N TN 7

Lane Configurations 4

Ideal Flow (vphpl) 1900

Total Lost time (s) 4.0 40 4.0 40 4.0 40
Lane Util. Factor 095 100 097 095 097 100
Frt 100 085 100 100 100 0.85
Flt Protected 100 100 095 100 095 1.00
Satd. Flow (prot) 3438 1583 3433 3438 3433 1583
Flt Permitted 100 100 095 100 095 100
Satd. Flow (perm) 3438 1583 3433 3438 3433 1583
Volume (vph) 1354 151 219 2478 45 197
Peak-hour factor, PHF 092 092 092 092 092 0092
Adj. Flow (vph) 1472 164 238 2693 49 214

RTOR Reduction (vph) 0 37 0 0 0 56
Lane Group Flow (vph) 1472 127 238 2693 49 158

Heavy Vehicles (%) 5% 2% 2% 5% 2% 2%
Turn Type Perm Prot pm+ov
Protected Phases 2 1 6 3 1
Permitted Phases 2 3

Actuated Green, G (s) 1127 1127 159 1336 64 223
Effective Green, g (s) 113.7 1137 169 13486 74 243
Actuated g/C Ratio 076 076 011 09 005 0.16
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 50
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2606 1200 387 3085 169 299

v/s Ratio Prot 0.43 0.07 c0.78 0.01 c0.06

v/s Ratio Perm 0.08 0.04

v/c Ratio 056 011 061 087 029 053
Uniform Delay, d1 77 48 634 38 ©088 516
Progression Factor 005 002 091 114 100 1.00
Incremental Delay, d2 0.5 01 16 g \br 1.0 g

Delay (s) 09 0.2 596 58 697 593

Level of Service A A E A E E
Approach Delay (s) 09 102 612

Approach LOS A B =

Intersection Summary i | B
HCM Average Control Delay 9.8 HCM Level of Service
HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 150.0 Sum of lost time (s)
Intersection Capacity Utilization 78.5% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

Baseline
MCV Associates, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis 2030 PM
9: ROUTE 15/29 Lee Highway & RT 600 Broad Run 7/25/2011

«’—+\(*‘*~\Tﬁ\l~’

Conﬁguratlo % ‘H‘ % = . P f; - -:.’M

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 4 0 40 40 40 40 40 40 40 40 40
Lane Util. Factor 100 095 1.00 100 095 1.00 097 100 1.00 095 095
Frt 100 100 085 100 100 085 100 0.89 1.00 090 0.85
Flt Protected 095 100 100 095 1.00 1.00 095 1.00 095 100 100
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 3433 1663 1770 1600 1504
Flt Permitted 095 100 100 095 100 100 085 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 3433 1663 1770 1600 1504
Volume (vph) 38 1463 478 123 2409 21 433 21 53 8 46 194
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 0% 092 092
Adj. Flow (vph) 41 1590 520 134 2618 23 4N 23 58 9 5 211

RTOR Reduction (vph) 0 0 239 0 0 6 0 a4 0 0 41 41
Lane Group Flow (vph) 41 1590 281 134 2618 17 47 37 0 9 98 81

Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Perm Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 T 4
Permitted Phases 2 6 4
Actuated Green, G (s) 32 790 790 126 884 884 160 348 "6 184 184
Effective Green, g (s) 52 810 810 146 904 904 180 3638 16 204 204
Actuated g/C Ratio 003 054 054 010 060 060 012 025 031 014 014
Clearance Time (s) 60 6.0 6.0 6.0 60 60 60 60 40 60 60
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 61 1857 855 172 2072 954 412 408 19 218 205
v/s Ratio Prot 002 046 c0.08 c0.76 c0.14 0.02 0.21 c0.06
v/s Ratio Perm 0.18 0.01 0.05
v/c Ratio 067 086 033 078 126 002 114 0.09 0.47 045 040
Uniform Delay, d1 716 295 193 661 298 120 660 437 738 596 592
Progression Factor 100 100 100 094 097 107 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 254 53 10 109 120.7 00 895 0.1 175 6.6 54
Delay (s) 969 349 203 733 1495 128 1555 438 9*3 663 648
Level of Service F Cc C E F B F D F E E
Approach Delay (s) 325 1447 139.1 56.5
Approach LOS C F F E
HCM Average Control Delay HCM Level of Service E
HCM Volume to Capacity ratio 1 11
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 6 Report

MCV Associates, Inc. Page 1



