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\\/DD Virginia Department  pRE-SCOPE OF WORK MEETING FORM
of Transportation
Information on the Project

Traffic Impact Analysis Base Assumptions

The applicant is responsible for having this form completed and returned to VDOT and the locality no
less than three (3) business days prior to the meeting. If a completed form is not received by this
deadline, the scope of work meeting may be postponed.

Contact Information

Consultant Name: Christopher M. Tacinelli, Gorove/Slade Associates, Inc.
Tele: 703-787-9595
E-mail: cmt@goroveslade.com

Developer/Owner Name: | Loudoun County Public Schools/Sara Howard O’Brien
Tele: 571-252-1156
E-mail: Sara.HowardOBrien@loudoun.k12.va.us

Project Information

Project Name: Loudoun County Public Schools (HS-7 and ES)
) _ The property is situated on the east and west side of Goshen Road and
Project Location: approximately 1 mile south of Route 50 in Loudoun County, Virginia.

(Attach regional and site

St [seaten ) Eegional and site-specific location map attached. Please see Figures 1 and
Project Description: Loudoun County Public Schools is proposing to develop an Elementary
Including type of application School and a High School on an assemblage of properties (approx. 97
(rezoning, subdivision, site acres), comprising of up to approx. 875 students and 1,800 students each

plan), acreage, business square .
ft, number of dwelling units, respectively. ] ) ]
access location, etc. Attach Access would be provided via future proposed public Roads between

additional sheet if necessary) Future Relocated Route 659 and the Proposed HS-7 site.

Locality/County: Loudoun County

Proposed Use: _ _ _ _
(Check all that apply: attach Residential [1 | Commercial [ | Mixed Use [ | Other %
additional pages as necessary)

Residential # of Units: Commercial Use Sq Ft:

Elementary School: 875 Students
TRIP GENERATION Mixed Use Sq Ft: (ITE LU Code 520)
TABLE ATTACHED.

High School: 1,800 Students
ITE LU Code(s): (ITE LU Code 530)
ITE Trip Generation Edition 8 will be
used
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Traffic Impact Analysis Assumptions

Study Period

Existing Year: 2009

Build-out Year:
HS and 2015 for ES

2012 for

Design Year:

2020

Study Area Boundaries
(Attach map)

North: Tall Cedars Parkway

South: Braddock Road

East:

Future Relocated Route

659 West:
- Planned construction of Relocated Route 659,
- Proposed abandonment of Goshen Road from Braddock Road to the
northern end of the subject property,
External Factors_That - Traffic signal installation at the intersection of Gum Spring Road and
Could Affect Project ddock q
(Planned road improvements, Br_a C_’C Road, .
other nearby developments) - Widening of Gum Spring Road from Tall Cedars Parkway to Braddock Road,
and,
- Planned lane improvements at the intersection of Gum Spring Road and
Braddock Road.
Consistency With Yes.

Comprehensive Plan

Available Traffic Data
(Historical, forecasts)

VDOT AADT Data, Existing Traffic Counts (2009)

Trip Distribution

b s, Road Name: N % S % |E_% (W_ %
Road Name: N % S % |E_% |[W_ %
PLEASE SEE
ATTACHED FIGURES Road Name: N_ % S_ % |E_% |[W_ %
3,4and 5
Road Name: N % S % E_ % |W_ %
Annual Vehicle Trip Peak Period for Study Q Q Q
Growth Rate: (Circle all that apply) School Peak!School Peak! Commuter Peak

Study Intersections

1.Tall Cedars and Relocated

Rt.659

6. Road A/School Entrance and Relocated

Rt.659

2. Braddock Road and

Relocated Rt.659

7. CD Smith Road/School Entrance and
Relocated Rt.659.

and/or Road Segments | 3- Gum Spring Road and Tall 8
(Attach additional sheets as Cedars Parkway '
necessary) 4. Gum Spring Road and 9

Braddock Road '

5. Goshen Road and Braddock

10.

Road
Trip Adjustment Internal allowance: [ Yes ¥ No | Pass-by allowance: [ Yes 3% No
Factors Reduction: % trips Reduction: % trips

Software Methodology

¥ Synchro [ HCS (v.2000/+) [ aasIDRA [ corsim [ other

Traffic Signal Proposed
or Affected

Synchro 7.
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Loudoun County, VA

(Analysis software to be used,
progression speed, cycle

length)
Planned construction of Relocated Route 659,
Proposed abandonment of Goshen Road from Braddock Road to the
northern end of the subject property,
Improvement(s) Traffic signal installation at the intersection of Gum Spring Road and
Assumed or to be Braddock Road,
Considered Widening of Gum Spring Road from Tall Cedars Parkway to Braddock Road,

and,
Planned lane improvements at the intersection of Gum Spring Road and
Braddock Road.

Background Traffic
Studies Considered
PLEASE SEE
ATTACHED FIGURE 6

Greenfields Property, prepared by Wells + Associates, dated June 26, 2009
Stone Ridge Commercial, prepared by Wells + Associates, dated January
26, 2009

Catholic Diocese of Arlington, prepared by Wells + Associates, dated
February 24, 2009

Loudoun County Public School MS-5, prepared by Gorove Slade Associates,
dated March 27, 2009

] Master Development Plan (MDP) [ Generalized Development Plan (GDP)

Plan Submission [ Preliminary/Sketch Plan ¥ Other Plan type (Special Exception, Site

Plan)

Additional Issues to be
addressed

L] Queuing analysis [ Actuation/Coordination [ Weaving analysis
L] Merge analysis [ Bike/Ped Accommodations [ Intersection(s)
[J TDM Measures [ Other

NOTES on ASSUMPTIONS:

1. Study Time Periods:

School Operating Hours

AM School Peak PM School Peak PM Commuter Peak

Elementary 7:50 AM - 2:35 PM  7:00 - 8:00 AM 2:15- 3:15 PM Will be based on
High 9:00 AM - 3:48 PM  8:00 - 9:00 AM 3:30 - 4:30 PM

Commuter Peak
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Table 1: Trip Generation Table (Peak Hour of Adjacent Street Traffic)

ITE siz,e Weekday - --—---
Land Use Code AM Peak Hour PM Peak Hour Daily
In Out Total In Out Total Total
Elementary School 520 875 Students 194 158 352 65 67 132 1,129
High School 530 1800 Students 515 241 756 110 124 234 2,784
OVERALL TOTAL 709 399 1,108 175 191 366 3,913
Table 2: Trip Generation Table (Peak Hour of Generator)
ITE siz,e Weekday  --—---
Land Use Code AM Peak Hour PM Peak Hour Daily
In Out Total In Out Total Total
Elementary School 520 875 Students 194 158 352 107 130 237 1,129
High School 530 1800 Students 515 241 756 173 349 522 2,784
OVERALL TOTAL 709 399 1,108 280 479 759 3,913
Table 3: Inherent Growth Table
Comparison
Roadway 2006 2007 2008
Segment From To AADT AADT | AADT 2006-07 2007-08 2006-08
Gum Spring Rd Braddock Rd Route 50 12,000 | 13,000 | 9,600 8% -26% -11%
Braddock Rd Goshen Rd Gum Spring Rd 190 190 190 0% 0% 0%
Goshen Rd Braddock Rd 1.92MN53-620 740 740 740 0% 0% 0%
J AL, 7/
AGREED: DATE: __11/18/2009
Applicant or Consultant
PRINT NAME: Christopher Tacinelli, Gorove/Slade Associates, Inc.
Applicant or Consultant
SIGNED: DATE:
VDOT Representative
PRINT NAME:
VDOT Representative
SIGNED: DATE:
Local Government Representative
PRINT NAME:

Local Government Representative
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Figure 1: Regional Map
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Figure 2: Area Map and Site Location
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APPENDIX B
EXISTING (2009) TRAFFIC VOLUMES & COUNT SHEETS




Gorove/Slade A

Project Name : HS-7
Project # : 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Goshen Road at Braddock Road Date of Counts:| Thursday, November 19, 2009 |
AM PEAK Weather Conditions: Light Rain l:l
Direction: Southbound Westbound Northbound Eastbound
Roadway: Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd. AM INTERSECTION PEAK VOLUMES AM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds l T l T
00 AM _[to 6:15 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 6 0 0]
615AM to 6:30AM [ © 2 0 0 1 1 1 0 2 1 0 0 0 9 0 0 b ¢ = &‘
6:30AM  to  6:45 AM 0 0 0 0 1 0 0 0 0 0 0 0 2 14 0 0 A 2 A 2
6:45AM to 7:00 AM 0 0 1 0 1 1 0 0 0 0 0 0 0 15 5 0
7:00AM  to 7:15AM 1 0 0 0 1 0 0 0 0 0 0 0 0 17 3 0 = =
3 —|11 = —|12
7:15AM  to  7:30 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 21 4 0 o] o] o] ¢ o] o] ~] <
3 3
7:30AM  to 7:45AM % 0 0 0 0 1 0 0 0 0 0 0 0 12 9 0 % 3
S { 0 =} { 0
7:45AM to 8:00 AM 0 0 1 0 2 6 0 0 0 0 0 0 0 16 6 0 J l © J l ©
BO0AM to &15AM | 1 0 0 0 2 4 0 0 0 o o0 0 o 11 2 0 —[us BraddockRd. | 151+— <—[15 | BragdockRa. | 16]+—
815AM to 830AM | O 0 0 0 0 10 0 0 o o0 0 o 10 8 0 —[81___ [ BraddockRd. [__e2— —»[74 | BraddockRu. 50—
830AM to 845AM [ 1 0 0 0 0 1 0 0 0 0 o0 0 o 10 3 0 | 3 ‘\ ‘ (’ " 3
8:45AM to 9:00 AM 1 0 0 0 0 5 0 0 0 0 0 0 0 2 2 0 S S
i b 2[oJoTJo 2loJoJo
9:00AM to 9:15AM 2 0 0 0 2 8 0 0 0 0 0 0 0 6 3 0 60 2 49 2
9:15AM to 9:30 AM 0 0 0 0 2 7 0 0 0 0 0 0 0 7 3 0 © ©
9:30AM  to 9:45 AM
0 ) 0 )
9:45 AM  to 10:00 AM
10:00 AM to 10:15AM oo oo
10:15AM  to 10:30 AM 1t 1t
10:30AM to 10:45 AM
10:45AM to 11:00 AM
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES AM PEAK HOUR VOLUMES HS AM PEAK HOUR VOLUMES
Roadway: Goshen Rd. Braddock Rd. Braddock Rd. l I l I
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds
AM INTERSECTION PEAK HOUR B ‘ B I ‘
7:00AM to 8:00 AM S 0 2 0 4 11 0 0 0 0 0 0 0 60 21 0
k 3 k 2
AM SYSTEM PEAK HOUR
7:30 AM __ to  8:30 AM 3 0 1 0 4 12 0 0 0 0 0 0 0 49 25 0 @- 7 @- 1
PEAK HOUR Southbound Westbound Northbound Eastbound m| o] ] m| o]l o] ¢
3 3
< <
FACTORS Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd. J k 5 o J k 5 o
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds © ©
AM PEAK HOUR  0.38 0.00 0.50 N/A 0.50 0.46  0.00 N/A 0.00 0.00 0.00 N/A 0.00 0.71 0.58 N/A <+—l10 Braddock Rd. | lOl" ‘—l 14 | Braddock Rd. | l3|
—[88 | Braddock Rd. | e8> —[48 | BraddockRd. 33
SCHOOL PEAK HOUR 0| S 3 ‘\ ( 15 S 3 ‘\ (
Direction: Southbound Westbound Northbound Eastbound 5 5
Roadway: Goshen Rd. Braddock Rd. Braddock Rd. 66| — § olo | 33— § olo |
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds S S
ES AM SCHOOL PEAK HOUR
7:00AM to 8:00 AM S 0 2 7 0 0 0 0 0 0 0 66 22 0 ] 0 ]
HS AM SCHOOL PEAK HOUR oo oo
8:00 AM  to  9:00 AM 3 0 0 11 0 0 0 0 0 0 0 8s) 15 V1t V1t
[PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd.
Right ~ Thru Left Approach Right Thru Left  Approach Right Thru  Left  Approach | Right Thru Left  Approach
ES AM SCHOOL PEAK HOUR
7:00AM to 8:00 AM I 0.38 0.00 0.50 0.63 0.38 029 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.79 0.1 0.88
HS AM SCHOOL PEAK HOUR
8:00AM to 9:00AM | 0.75 0.00 0.00 0.75 0.25 0.55  0.00 0.54 0.00 0.00 0.00 0.00 0.00 0.75 047 0.67




Gorove/Slade Associates

Project Name : HS-7
Project # 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Braddock Road at Gum Spring Road Date of Counts:| Thursday, November 19, 2009 |
AM PEAK Weather Conditions: Light Rain l:l
Direction: Southbound Westbound Northbound Eastbound
Roadway: Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. AM INTERSECTION PEAK VOLUMES AM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds T l T
6:00 AM _|to 6:15 AM 3 20 10 0 13 4 7 0 31 62 0 0 0 18 14 2
6:15AM  to  6:30 AM 1 25 10 0 4 7 8 0 43 63 1 0 0 17 5 0 § 5 % g
6:30AM  to 6:45AM 6 32 27 0 12 5 10 0 50 89 7 0 6 29 9 0 A 130 A 165
6:45AM to 7:00 AM 9 34 33 0 9 7 9 0 47 79 5 0 4 28 20 1
4 b = bl
7:00AM to 7:15AM 6 32 42 0 11 18 11 0 43 67 12 0 2 34 13 0 Snlg %—0 a4 ol el s !!‘:(0 70
7:15AM  to 7:30 AM 9 25 50 0 24 27 17 0 42 52 6 0 6 69 14 0 S| =] S S =l <) E
. . Q Q
7:30AM  to  7:45 AM 3 35 51 0 24 25 19 0 14 69 8 0 6 54 22 0 2 f_ 67 2 f_ 68
7:45AM  to 8:00 AM 8 28 39 0 31 15 ity 0 36 70 i 0 4 61 9 1 3 3
800AM to 815AM | 3 29 50 0 51 17 12 0 28 68 6 0 B & B 0 —[132 BraddockRd. | 281]+— <—[111 | BraddockRd. | 303]*—
815AM to 830AM | 4 27 63 0 59 13 18 0 280 57 2 0 5 & B 0 —>[320 [ BraddockRd. | [ 548]— —>[316 | BraddockRd. | 542|—
psl psl
830AM to 845AM [ 6 37 51 0 29 13 35 0 18 50 6 0 8 66 15 0 sl p g ‘\ ‘ (’ ol 4 g ‘\ ‘ (’
8:45AM to 9:00 AM 7 44 43 0 24 26 15 0 32 50 6 0 4 58 11 0 £ S
’ . S[~TaTo S[oTsTo
9:00AM to 9:15AM 3 28 13 0 24 21 19 1 27 48 6 0 4 23 14 0 238 2 Nlg S 233 (g N|glS
9:15AM to 9:30 AM 4 26 15 0 14 14 12 0 21 28 3 0 4 25 6 0 3 3
9:30AM  to 9:45 AM 24 —x 23 —x
9:45AM  to 10:00 AM 2|s olx
10:00 AM to 10:15 AM S| S [N K
10:15AM to 10:30 AM 1t 1t
10:30 AM to 10:45 AM
10:45 AM to 11:00 AM
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES AM PEAK HOUR VOLUMES HS AM PEAK HOUR VOLUMES
Roadway: Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. l I l I
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds
AM INTERSECTION PEAK HOUR B ‘ g3 ‘
745AM  to 8:45AM 23 117 190 0 130 84 67 0 120 259 27 0 24 238 58 1 N 90 N 163
AM SYSTEM PEAK HOUR X X
. . psl psl
7:30 AM__ to  8:30 AM 18 119 203 0 165 70 68 0 106 264 23 0 23 233 60 1 ol o En(u 85 | ~ En(u 69
PEAK HOUR Southbound Westbound Northbound Eastbound & S 2] s &I 2| &f <
5 5 3 S
FACTORS Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. J L’ 2 f— 64 J L’ 2 f— 82
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds a3 a3
AM PEAK HOUR  0.72 0.79 0.75 N/A 0.55 1.24  0.48 N/A 0.83 0.93 0.96 N/A 0.75 0.90 0.91 N/A +—|144 Braddock Rd. | 239|" ‘—l 109 | Braddock Rd. | 314|
—[204 | BraddockRd. | [ s35]> —[322 [ BraddockRd. | 555
& S
SCHOOL PEAK HOUR 58| ® ‘\ ( 55| ® ‘\ (
Direction: Southbound Westbound Northbound Eastbound s s
Roadway: Gum Spring Rd. Braddock Rd. Braddock Rd. 218 —* ? D188 20| —> ? RILIS
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds 3 N 3 N =
ES AM SCHOOL PEAK HOUR 18 25
7:.00AM to 8:00 AM 26 120 182 0 90 85 64 135 258 33 18 218 58 ﬂ oo ﬂ < | =
HS AM SCHOOL PEAK HOUR Q1< 3|8
8:00 AM _ to  9:00 AM 20 137 207 0 163 69 82 106 225 20 25 242 55 V1t V1t
|PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd.
Right Thru Left Approach Right Thru Left  Approach Right Thru Left Approach | Right Thru Left Approach
ES AM SCHOOL PEAK HOUR
7:.00AM to 8:00 AM | 0.72 0.86 0.89 0.92 0.73 079 0.84 0.88 0.78 0.92 0.69 0.87 075 079 066 0.83
HS AM SCHOOL PEAK HOUR
8:00AM to 9:00AM | 0.71 0.78 0.82 0.97 0.69 0.66  0.59 0.87 0.83 0.83  0.83 0.86 0.78 0.92  0.86 0.90




Gorove/Slade Associates

Project Name : HS-7
Project # : 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Goshen Road at Route 50 and Fleetwood Road Date of cqums;| Thursday, November 19, 2009 |
AM PEAK Weather Conditions:| Light Rain [ [
Direction: Southbound Westbound Northbound Eastbound
Roadway: Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50 AM INTERSECTION PEAK VOLUMES AM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds l I l I
00 AM _[to 6:15 AM 0 0 0 1 0 25 0 0 2 0 0 0 0 204 0 0
615AM to 6:30AM | O 0 0 0 0 32 3 0 2 0o 0 0 3 311 0 0 12 ‘ B ‘
6:30AM  to 6:45AM 0 0 0 0 0 57 2 0 4 0 1 0 1 297 2 0 A 18 A 16
6:45AM to 7:00 AM 1 0 1 0 1 43 4 0 4 1 0 0 0 276 2 0
| . ] =
7:00AM to 7:15AM 0 0 3 0 0 58 3 0 5 2 0 0 1 279 2 0 & 318 & 332
7:15AM  to 7:30 AM 0 1 0 0 3 72 1 0 5 4 0 0 0 287 4 0 ol ol «f 8 o] «| |8
g 4 = =
7:30AM  to  7:45 AM 0 0 2 0 4 64 2 0 5 1 1 0 2 258 7 0 3 (_ 1 3 (_ 12
7:45AM  to 8:00 AM 0 0 0 0 5 103 4 0 1 7 1 0 1 223 1 0 z z
800AM to &15AM | O 1 0 0 6 79 4 0 1 3 2 0 1 224 3 0 +—[322 Rie. 50 | 347]+— <+—[336 | Rie.50 | 360+
815AM to 830AM [ 0 0 1 0 1 86 2 0 8 2 0 0 0o 213 2 0 —[1o11 [ Rte.50 [ 1006]— —>[935 [ Rte.50 936|—
830AM to 845AM [ 0 0 3 0 3 90 8 0 5 10 0 4 188 3 0 sl 3 ‘\ ] (' N 3 ‘\ ] ('
8:45AM to 9:00 AM 0 0 0 0 1 83 5 0 10 2 1 0 3 177 1 0 S S
N - < < w0 N < < il [t}
9:00AM to 9:15AM 0 0 0 0 0 73 2 0 2 0 1 0 1 123 1 0 992 2 O I 918 2 =1 A
9:15AM to 9:30 AM 0 0 0 0 1 58 3 0 2 1 0 0 1 114 0 0 © ©
9:30AM  to 9:45 AM
4™ 4™y
9:45AM  to 10:00 AM
10.00AM to 10:15 AM = =18
10:15AM to 10:30 AM 1 1
10:30 AM to 10:45 AM
10:45 AM to 11:00 AM
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES AM PEAK HOUR VOLUMES HS AM PEAK HOUR VOLUMES
Roadway: Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50 l T l T
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds
AM INTERSECTION PEAK HOUR | M ‘
6:30AM  to 7:30 AM 0 2 2 0 18 318 11 0 12 15 4 0 4 992 15 0 N 12 N 11
AM SYSTEM PEAK HOUR
g u ° k]
7:30 AM__ to  8:30 AM 0 1 3 0 16 332 12 0 15 13 4 0 4 918 13 0 & 297 & 338
PEAK HOUR Southbound Westbound Northbound Eastbound o| ~| v § o| —~| & §
2 2
FACTORS Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50 J L 3 o J L 3 o
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds T T
AM PEAK HOUR 000 050  0.17 N/A 150 110  0.69 N/A 060 094 1.00 N/A 100 084 094 N/A <+~—[299 Rte. 50 [ 319]« «—[341 ] Rte. 50 [ 368]
—[1065 |  Rte. 50 | 1068]> —[819 |  Rte.50 830
SCHOOL PEAK HOUR 1] S 3 ‘\ ol S 3 ‘\ r
Direction: Southbound Westbound Northbound Eastbound S S
Roadway: Fleetwood Rd. Rte. 50 Rte. 50 1047|— E NS Y 802| —> E I N
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds S S
ES AM SCHOOL PEAK HOUR
4™y )
7:.00AM to 8:00 AM | 0 1 5 0 12 297 10 0 16 14 2 0 4 1047 14 0| 8
HS AM SCHOOL PEAK HOUR 218 Q8
8:00 AM_ to  9:00 AM 0 1 4 0 11 338 19 0 24 8 3 0 8 802 9 0| A A
|PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50
Right Thru Left Approach Right Thru Left  Approach Right Thru Left  Approach | Right Thru Left Approach
ES AM SCHOOL PEAK HOUR
7:.00AM to 8:00 AM | 0.00 0.25 0.42 0.50 0.60 072 0.63 0.71 0.80 0.50 0.50 0.89 0.50 091 0.50 0.91
HS AM SCHOOL PEAK HOUR
8:00AM to 9:00AM | 0.00 0.25 0.33 0.42 0.46 0.94  0.59 0.91 0.60 0.67 0.38 0.67 0.50 0.90 0.75 0.90




Gorove/Slade Associates

Project Name : HS-7
Project # : 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Tall Cedars Parkway at Gum Spring Road Date of cgums;l Thursday, November 19, 2009 |
AM PEAK Weather Conditions: Light Rain ]
Direction: Southbound Westbound Northbound Eastbound
Roadway: Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. AM INTERSECTION PEAK VOLUMES AM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds T 1 T
6:00 AM |to 6:15 AM 3 29 0 1 0 0 0 0 91 34 20 0 9 0 3 0
6:15AM to 6:30 AM 2 37 0 0 0 0 0 0 7 42 8 0 3 0 5 0 22 RS
N K o
6:30 AM  to 6:45 AM 0 52 0 0 0 0 0 0 94 59 14 0 6 0 3 0 A o A o
6:45AM to 7:00 AM 8 63 0 0 0 0 0 0 104 62 22 0 13 0 2 0 .
7.00AM to 7:15AM | 3 43 0 0 0 0 0 0 62 57 7 0 2 0 6 0 & €
o| ® «—|0 o B 0 «—|0
7:15AM to 7:30 AM 16 56 0 0 0 0 0 0 75 54 24 0 16 0 5 0 Q| ] of £ ~| af o] £
7:30AM  to 7:45 AM 6 54 0 0 0 0 0 0 88 i76 7 7y 0 15 % 10 16 0 3 o 3 o
745AM to 800AM [ 3 66 0 0 0 B 0 0 97 76 18 0 120 0 il 0 s S
8:00AM to 8:15AM 3 64 0 0 0 0 0 0 77 81 14 0 2. o 0 0 <«—[101 No Approach | ol+— <+—[e8 | No Approach _| o+
815AM to 8:30 AM 1 73 0 0 0 0 0 0 86 70, 5 2 16 0 4 0 —[87 | Tall Cedars Phy. | [ 337— —[s6 | Tall Cedars Piy. | 348|—
830AM to 845AM | 1 51 0 0 0 0 0 0 103 61 11 0 0 0 15 0 2| & ‘\ I (’ ol € ‘\ ] ('
845AM to %:00AM [ 6 72 0 0 0 o o 0 82 54 4 0 17 o0 4 0 S S
. - SRR Qo] m]oo
9:00 AM  to 9:15 AM 3 39 0 0 0 0 0 0 70 64 8 0 7 0 7 0 o vg N AR o E olg|g
9:15AM  to 9:30 AM 8 59 0 0 0 0 0 0 58 50 8 0 7 0 5 0 3 E]
9:30AM  to 9:45 AM 55 —W 55 -—w
9:45 AM  to 10:00 AM ol alo
10:00 AM to 10:15 AM R =R
10:15AM to 10:30 AM 1t 1t
10:30 AM to 10:45 AM
10:45AM to 11:00 AM
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES AM PEAK HOUR VOLUMES HS AM PEAK HOUR VOLUMES
Roadway: Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. 1 T 1 T
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds
AM INTERSECTION PEAK HOUR NE ‘ NE ‘
7:30AM  to 8:30 AM 28 240 0 0 0 0 0 0 337 287 73 0 55 0 32 0 A 0 X 0
AM SYSTEM PEAK HOUR . .
ps} ps}
7:30AM__to 8:30 AM 13 257 0 0 0 0 0 0 348 303 55) 2 55) 0 31 0 o Euzo o o %ﬂ o
PEAK HOUR Southbound Westbound Northbound Eastbound & ] of £ = & of £
FACTORS Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. J k & (—- 0 J L & (—- o
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds § §
AM PEAK HOUR 117 0.82 __ 0.00 N/A 0.00 0.0 0.00 N/A 0.87 089 1.01 N/A 0.86 _0.00 _ 0.50 N/A |94 No Approach | o]« <—[46 | No Approach | 0]
—>[103 [ Tall Cedars Phy. | [ 322> —[78 [ TallCedarsPhy. | 348
[ &
SCHOOL PEAK HOUR 38 / w '\ I ( 23 / w W I r
Direction: Southbound Westbound Northbound Eastbound s s
Roadway: Gum Spring Rd. No Approach Tall Cedars Pky. o|— ‘g 813y ol—> "E’ S8R
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds 3 N ™ 3 N
ES AM SCHOOL PEAK HOU P © 5 ©
7:00AM to 8:00 AM | 28 219 0 0 0 0 322 263 66 65 0 38 0 —w s | = —W wlao
HS AM SCHOOL PEAK HOUR &8 =13
8:00 AM  to 9:00 AM 11 260 0 0 0 0 348 266 B85 55 0 23 0| A 1t
PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky.
Right ~ Thru Left Approach Right Thru Left  Approach Right Thru Left  Approach [ Right Thru Left  Approach
ES AM SCHOOL PEAK HOU!
7:00AM to 8:00 AM | 0.44 0.83 0.00 0.86 0.00 0.00 0.00 0.00 0.83 0.87 0.69 0.85 0.74 000 0.59 0.83
HS AM SCHOOL PEAK HOUR
8:00AM _to 9:00AM | 0.46 0.89 0.00 0.87 0.00 0.00 0.00 0.00 0.84 0.82 0.63 0.93 0.81 0.00 0.38 0.78




Gorove/Slade Associates

Project Name HS-7
Project # : 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Goshen Road at Braddock Road Date of Coums:l Thursday, November 19, 2009 |
P PEAK Weather ¢ Light Fain —
Direction: Southbound Westbound Northbound Eastbound
Roadway: Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd. PM INTERSECTION PEAK VOLUMES PM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds 1 T 1 T
2:00 PM [to 2:15 PM 1 0 0 0 1 7 0 0 0 0 0 0 0 6 0 0
215PM to 230PM | 2 0 0 0 0 5 0 0 0 0o o0 0 0 1 0 0 S "" < ”"
2:30PM  to 2:45PM 0 0 0 0 0 6 0 0 0 0 0 0 0 1 2 0
2 2
2:45PM to 3:00 PM 1 0 0 0 0 8 0 0 0 0 0 0 0 3 0 0 L L
3:00PM to 3:15PM 1 0 0 0 1 7 0 0 0 0 0 0 0 6 1 0 = -
o @ |42 o & —|42
3:15PM to 3:30 PM 2 0 0 0 0 8 0 0 0 0 0 0 0 4 0 0 ~| o] = ¢ ~| o] | 5
3:30PM to 3:45PM 2 0 0 0 0 4 0 0 0 0 0 0 0 5 1 0 5 5
0 0
345PM to 400PM | 3 0 0 0 0 0 o0 0 0 0o o 0 0 2 0 0 l L 8 v l L, 8 ¢
400PM to 415PM | 4 0 0 0 0 8 0 0 0 o o 0 0o 2 1 0 |60 BraddockRd. | a4l+— <+—[60 | BraddockRd. | 4al«—
415PM to 430PM [ 2 0 0 0 0 5 0 0 0 0o o 0 0 3 1 0 —[9 | Braddock Rd. [ 1= —Jo | Braddock Rd. 11—
430PM  to 4:45PM 4 0 il 0 0 9 0 0 0 0 0 0 0 5 il 0 ﬁ‘\ ] (’ b-‘\ I (’
1 1
4:45PM to 500PM | 7 0 1 0 1 f5 0 0 0 ® @ 0 3 O O 0 -/ < - <
2oJolo 2roJofo
5:00PM to 5:15PM 4 0 1 0 0 11 0 0 0 0 0 0 0 2 0 0 8 % 3
—_— S 8| —— S
5:15PM to 5:30 PM 3 0 0 0 1 7 0 0 0 0 0 0 0 1 0 0 © ©
5:30PM to 5:45PM 3 0 2 0 0 2 0 0 0 0 0 0 0 3 0 0 o™y o™y
5:45PM to 6:00 PM 6 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0
6:00PM to 6:15PM 2 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0 olo olo
6:15PM to 6:30 PM 2 0 0 0 0 5 0 0 0 0 0 0 0 2 0 0 1t 1t
6:30PM to 6:45PM 2 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0
6:45PM to 7:00 PM 1 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES PM PEAK HOUR VOLUMES HS PM PEAK HOUR VOLUMES
Roadway: Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd. 1 T 1 T
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds
PM INTERSECTION PEAK HOUR 1= ‘ =~ ‘
4:30PM  to 5:30 PM | 18 0 3 0 2 42 0 0 0 0 0 0 0 8 1 0
1 0
PM SYSTEM PEAK HOUR L L
4:30PM _to 5:30 PM | 18 0 3 0 2 42 0 0 0 0 0 0 0 8 1 0 b 2 . s 27
PEAK HOUR Southbound Westbound Northbound Eastbound <| o] o] —~| o] o] ¢
3 3
FACTORS Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd. L E r— 0 L‘ E (— 0
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds < <
PM PEAK HOUR _0.64 _ 0.00 __ 0.75 N/A 050 070 0.00 N/A 0.00 _ 0.00 0.00 N/A 0.00 040 0.25 N/A |30 Braddock Rd. | 27]«  +—[38 | Braddock Rd. | 27]
—[14 [ BraddockRd. | 11> —[15 | BraddockRd. 12
SCHOOL PEAK HOUR 5 5
3 1 | : | [
Direction: Southbound Westbound Northbound Eastbound _J % —J t
3 3
Roadway: Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd. sl°|°° s1°1°|°
11— S 12| —— 3
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds S <
ES PM SCHOOL PEAK HOUR
0 ) 0 )
2:15PM to 3:15PM | 4 0 0 0 1 26 0 0 0 0 0 0 0 11 3 0
HS PM SCHOOL PEAK HOUR oo ol]o
3:30 PM  to 4:30 PM 11 0 0 0 0 27 0 0 0 0 0 0 0 12 3 0 l 1 l 1
PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Goshen Rd. Braddock Rd. Goshen Rd. Braddock Rd.
Right Thru Left Approach Right Thru Left Approach Right Thru  Left Approach | Right Thru Left Approach
ES PM SCHOOL PEAK HOUR
2:15PM to 3:15PM 0.50 0.00 0.00 0.50 0.25 0.81 0.00 0.84 0.00 0.00 0.00 0.00 0.00 046 038 0.50
HS PM SCHOOL PEAK HOUR
3:30PM _ to 4:30 PM | 0.69 0.00 0.00 0.69 0.00 0.68 0.00 0.68 0.00 0.00 0.00 0.00 0.00 060 0.75 0.63




Gorove/Slade A

Project Name : HS-7
Project # : 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Braddock Road at Gum Spring Road Date of cOums:| Thursday, November 19, 2009
PM PEAK Weather Conditions: Light Rain l:l
Direction: Southbound Westbound Northbound Eastbound
Roadway: Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. PM INTERSECTION PEAK VOLUMES PM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds T l T
2:00 PM [to 2:15 PM 9 55 15 0 15 13 20 3 10 29 3 0 8 20 12 0
2:15PM to 2:30PM 6 74 18 0 23 18 20 9 11 29 7 0 2 10 8 0 215 215
® ®
2:30PM to 245PM | 3 49 11 1 21 33 18 4 13 271 5 0 6 14 14 0 - -
X 70 X 70
2:45PM to 3:00 PM 2 47 13 0 23 38 16 1 10 30 4 0 12 29 19 0 . .
3.00PM to 3:15PM | 8 49 9 0 11 18 26 0 11 36 2 0 11 14 9 0 o & &
Sl o] +——|136 o] +«—|136
3:15PM to 3:30 PM 2 42 8 0 12 16 24 0 15 30 3 0 4 17 17 0 o| m| | £ | m] v £
. . QL Q
3:30PM to 3:45PM 2 49 17 0 10 18 17 4 12 33 4 0 8 16 16 0 2 f— 202 2 f— 202
3:45PM to 4:00 PM 3 66 22 0 24 22 26 2 15 29 6 0 10 31 11 0 3 3
400PM to 415PM | 4 63 17 0 25 24 3 2 17 22 5 0 7 14 13 0 —[159 BraddockRd. | 408]+«— <—[159 | Braddock Rd. [ 408]+—
415PM to 4:30PM [ 3 79 4 0 20 21 52 0 14 38 6 0 10 11 13 0 —[120 [ BraddockRd. | | 194]— —[120 | BraddockRd. | 194]—
4:30PM  to 4:45 PM 2 65 19 0 10 22 68 1 18 46 5 0 9 18 5 0 19 & &
S o 19 S o
4:45PM to 5:00 PM 3 90 5 0 21 49 52 3 17 35 5) 0 8 10 3 0 £ £
q 3 A EREIER) S|wo|o|oa
5:00PM to 5:15PM 1 72 13 0 23 34 35 2 15 37 3 0 5 18 5 0 72 2 —|l2|e 72 2 —l2|e
5:15PM to 5:30 PM 2 87 16 0 16 31 47 1 19 30 2 0 7 26 6 0 3 3
5:30PM to 5:45PM 5 58 42 0 17 20 31 0 23 37 3 0 4 16 2 0 29 —x 29 —x
545PM to 6:00PM | 6 84 17 0 30 58 40 0 15 28 3 0 4 10 4 0 ‘ ol ‘ ol
6:00PM to 6:15PM | 3 45 13 0 20 28 32 8 19 33 5 0 5 17 16 0 sl R 3
6:15PM to 6:30 PM 1 46 16 0 29 30 38 16 12 17 6 0 4 19 5 0 1t 1t
6:30PM to 6:45 PM 6 85 17 0 35 50 47 0 14 16 3 0 2 15 8 0
6:45PM to 7:00 PM 5 40 12 0 24 27 25 6 11 21 1 0 0 22 4 0
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES PM PEAK HOUR VOLUMES HS PM PEAK HOUR VOLUMES
Roadway: Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. l T l T
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds
PM INTERSECTION PEAK HOUR g13 ‘ gz ‘
4:30PM  to 5:30 PM | 8 314 53 0 70 136 202 7 69 148 5 0 29 72 19 0 A 78 A 79
PM SYSTEM PEAK HOUR . .
4:30 PM_ to 5:30 PM | 8 314 53 0 70 136 202 7 69 148 15 0 29 72 19 0 o 2 2
o 2| =| ® «——|107 ol Bl of @ «—|85
PEAK HOUR Southbound Westbound Northbound Eastbound ~| ] wf s —~|l o] ®f s
. . Q Q
FACTORS Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. J k‘ 2 f_ 20 J k‘ 2 f_ 128
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds 3 3
PM PEAK HOUR  0.67 0.87 0.70 N/A 0.76 0.69 0.74 N/A 0.91 0.80 0.75 N/A 0.81 0.69 0.79 N/A +—|144 Braddock Rd. | 265|" ‘—l 118 | Braddock Rd. | 292|
—[148 | Braddock Rd. [ 163]> —[160 | Braddock Rd. 190
= =
SCHOOL PEAK HOUR ol € ‘\ I (’ sl € ‘\ I (’
Direction: Southbound Westbound Northbound Eastbound s s
. A - Slo|n|w S =T
Roadway: Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. 67 2 e 72 2 AR
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds 3 K]
ES PM SCHOOL PEAK HOUR 31 —W 35 —W
215PM to 3:15PM | 19 219 51 1 78 107 80 14 45 122 18 0 31 67 50 0 ‘O o ‘O -
HS PM SCHOOL PEAK HOUR s|= Rl I
3:30 PM_ to 4:30 PM 12 257 60 0 79 85 128 8 58 122 21 0 =5 72 53] 0 ‘ 1 ‘ 1
PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Gum Spring Rd. Braddock Rd. Gum Spring Rd. Braddock Rd. 3
Right  Thru Left Approach [ Right Thru Left Approach| Right Thru  Left Approach | Right Thru Left ~ Approach
ES PM SCHOOL PEAK HOUR
2:15PM to 3:15PM I 0.59 0.74 0.71 0.74 0.85 0.70 0.77 0.86 0.87 0.85 0.64 0.94 0.65 0.58 0.66 0.62
HS PM SCHOOL PEAK HOUR
3:30 PM__ to 4:30 PM I 0.75 0.81 0.68 0.90 0.79 0.89 0.62 0.78 0.85 0.80 0.88 0.87 0.88 0.58 0.83 0.77




Gorove/Slade Associates

Project Name : HS-7
Project # 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Goshen Road at Route 50 and Fleetwood Road Date of Counls:| Thursday, November 19, 2009 |
PM PEAK Weather Conditions:| Light Rain [
Direction: Southbound Westbound Northbound Eastbound
Roadway: Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50 PM INTERSECTION PEAK VOLUMES PM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds 1 I 1 I
2:00 PM_[to 2:15PM 1 0 1 0 2 99 3 0 2 0 0 0 0 87 0 0
215PM to 2:30PM | © 1 1 0 0 134 1 0 1 [ 0 1 8 0 0 ofe ‘ efe ‘
2:30PM  to 2:45PM 1 0 0 0 0 158 2 0 2 0 0 0 0 67 2 0 L 2 L 7
2:45PM to 3:00 PM 0 0 0 0 0 181 6 0 0 1 1 0 1 78 2 0
3:00PM to 3:15PM 1 2 0 0 2 179 2 0 2 0 0 0 1 79 0 0 g — 097 ) — 1052
3:115PM to 3:30PM 1 1 1 0 2 232 3 0 2 0 3 0 0 74 0] 0 w| ol « E ol o| « E
3:30PM  to 345PM 1 2 0 0 0 231 0 0 2 1 1 0 1 75 0 0 l L‘ E s l L‘ E it
345PM to 4:00 PM 2 2 0 0 1 234 2 0 2 0 0 0 1 72 1 0 2 2
400PM to 415PM | 1 2 1 0 2 o 6 0 4 0o o 0 2 6 0 0 <1105 Rte 50 | 112a)+— <—[1061 | Rte 50 | 1077]+—
415PM to 430PM [ O 1 0 0 1 297 6 0 6 0o o0 0 o 6 o0 0 —[261 [ Rte50 [_270— —[301 [ Rte50 303]—
430PM to 445PM | O 2 il 0 0 2712 4 0 0 i 2 0 ® B 0 0 o 4 3 ‘\ [ (' i| 3 ‘\ [ ('
4:45PM to 5:00 PM 4 1 0 0 1 257 7 0 il 0 il 0 2 54 0 0 S S
500PM to 5:15PM [ 1 1 0 0 4 252 3 0 0 0o o 0 0o 8 1 0 57| — g7 7= 08| —» AR e
5:15PM to 5:30 PM 1 2 3 0 2 2711 4 0 0 0 0 0 o 77 0 0 © ©
5:30PM to 5:45PM 1 3 0 0 1 239 4 0 0 0 0 0 0 62 0 0 4 j 2 j
5:45PM to 6:00 PM 2 3 0 0 1 220 5 0 5 0 0 0 1 64 2 0
6:00PM to 6:15PM 2 1 1 0 1 196 2 0 1 1 4 0 1 55 0 0 ‘ 212 ‘ &lw
6:15PM to 6:30 PM 2 0 0 0 2 199 4 0 1 0 0 0 0 69 0 0 1 1
6:30PM to 6:45PM 3 1 1 0 1 194 4 0 1 0 0 0 0 54 0 0
6:45PM to 7:00 PM 0 0 0 0 0 171 4 0 0 0 0 0 0 47 0 0
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES PM PEAK HOUR VOLUMES HS PM PEAK HOUR VOLUMES
Roadway: Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50 l T l T
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds
PM INTERSECTION PEAK HOUR e Sl ‘
4:00PM to 5:00 PM 5 6 2 0 4 1097 23 0 11 1 S 0 4 257 0 0 L 2 L 4
PM SYSTEM PEAK HOUR
4:30PM  to 5:30 PM 6 6 4 0 7 1052 18 0 1 1 3 0 2 298 1 0 & «——|652 € «——|1033
PEAK HOUR Southbound Westbound Northbound Eastbound af o] <] 8 s~ -8
FACTORS Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50 J k E —In J k 2 e
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds S &’
PM PEAK HOUR 031 075 050 N/A 050 092 082 N/A 046 025 038 N/A 050  0.82  0.00 N/A 656 Rte. 50 | 65|+  <+—[1038 | Rte. 50 | 1051]
—[317 [ Rte 50 [ 316> —[277 |  Rtes0 287
SCHOOL PEAK HOUR < 5
Direction: Southbound Westbound Northbound Eastbound ¢ —J E ‘\ ‘ r ! —J E ‘\ ‘ r
Roadway: Fleetwood Rd. Rte. 50 Goshen Rd. 310| —» 3 Nl 270 —» g7 3
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds © ©
ES PM SCHOOL PEAK HOUR 3 —w 4 —w
2:15PM  to 3:15PM 2 3 1 0 2 652 11 0 5 1 2 0 3 310 4 0
HS PM SCHOOL PEAK HOUR ‘ > ‘ Q12
3:30PM__to 4:30 PM 4 7 1 0 4 1033 14 0 14 1 1 0 4 272 1 0 ik ik
PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Fleetwood Rd. Rte. 50 Goshen Rd. Rte. 50
Right Thru Left Approach Right Thru Left  Approach Right Thru  Left  Approach | Right Thru Left Approach
ES PM SCHOOL PEAK HOUR
2:15PM to 3:15PM 0.50 0.38 0.25 0.50 0.25 0.90 0.46 0.89 0.63 0.25 0.50 1.00 0.75 090 0.50 0.91
HS PM SCHOOL PEAK HOUR
3:30PM__to 4:30 PM | 0.50 0.88 0.25 0.75 0.50 0.87  0.58 0.86 0.58 0.25 0.25 0.67 0.50 091 0.25 0.91




Gorove/Slade A

Project Name : HS-7
Project # : 2110-013
Location Loudoun County, VA
Data Source: Gorove/Slade Associates
Intersection: Tall Cedars Parkway at Gum Spring Road Date of Counts:| Thursday, November 19, 2009 |
PM PEAK Weather Conditions: Light Rain l:l
Direction: Southbound Westbound Northbound Eastbound
Roadway: Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. PM INTERSECTION PEAK VOLUMES PM SYSTEM PEAK VOLUMES
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds T l T
2:00 PM _|to 2:15PM 8 90 0 1 0 0 0 0 21 25 11 0 16 0 4 0
2:15PM to 2:30 PM 7 108 0 0 0 0 0 0 28 32 15 1 20 0 4 0 % 8 213
= N [
2:30PM  to 2:45PM 14 100 0 0 0 0 0 0 34 25 7 0 10 0 4 0 A o A o
2:45PM to 3:00 PM 11 99 0 0 0 0 0 0 36 37 14 0 21 0 10 0 . .
300PM to 3:15PM [ 10 118 0 0 0 0 0 0 33 51 13 0 6 0 3 0 & &
sla 2| — 28 2| —P
3:15PM to 3:30PM 17 116 0 0 0 0 0 0 28 28 8 0 9 0 3 0 | =l ol £ o] ©of o] £
3:30PM to 345PM [ 10 115 0 0 0 0 0 0 36 39 10 0 8 0 8 0 & o & raul’
345PM to 400PM [ 9 103 0 0 0 o o 0 0 43 16 0 6 o0 3 0 s s
400PM to 415PM | 13 135 0 0 0 0 0 0 26 41 14 0 21 0 2 0 (175 No Approach | o= <152 ] No Approach _| o*—
415PM to 430PM | 14 163 0 0 0 0o o 0 23 4 11 0 15 0 2 0 —>[107 [ Tali Cedars Phy. | [ 92— —[97  [TallCedarsPhy. | 112]—
psl psl
430PM to 445PM | 31 167 0 0 0 0 0 0 27 33 9 0 19 0 8 0 8l g g ‘\ ‘ ol # g ‘\ ‘ (’
4:45PM to 5:00 PM 21 157 0 0 0 0 0 0 26 44 13 0 12 0 4 0 £ £
500PM to 515PM [ 26 170 0 0 0 0 0 0 33 27 18 0 25 0 2 0 o c§ SEIE o c§ 8lely
515PM to 5:30 PM 21 186 0 0 0 0 0 0 26 36 15 0 22 0 5 0 3 3
5:30PM to 5:45PM 21 201 0 0 0 0 0 0 16 38 17 0 20 0 3 0 89 —x 78 —x
545PM to 6:00 PM 29 170 0 0 0 0 0 0 29 24 20 0 33 0 2 0 I IS o |~
6:00PM to 6:15PM | 34 175 0 0 0 0 0 0 21 46 18 0 14 0 8 0 &8 i
6:15PM to 6:30PM | 20 177 0 1 0 0 0 0 15 29 19 0 30 0 3 0 1t 1t
6:30PM to 6:45 PM 17 184 0 0 0 0 0 0 19 27 13 0 31 0 6 0
6:45PM to 7:00 PM 22 139 0 0 0 0 0 0 15 24 19 0 31 0 4 0
COMMUTER PEAK HOUR
Direction: Southbound Westbound Northbound Eastbound ES PM PEAK HOUR VOLUMES HS PM PEAK HOUR VOLUMES
Roadway: Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. l I l I
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right  Thru Left Peds
PM INTERSECTION PEAK HOUR 5|8 ‘ g[R ‘
5:15PM to 6:15PM 105 732 0 0 0 0 0 0 92 144 70 0 89 0 18 0 [\ 0 [\ 0
PM SYSTEM PEAK HOUR X X
4:30PM  to 5:30 PM 99 680 0 0 0 0 0 0 112 140 55 0 78 0 19 0 & &
ol & ® 0 ol 8 %) +——1|0
PEAK HOUR Southbound Westbound Northbound Eastbound 5| 5| o] £ 5| wv| o] £
FACTORS Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. J & f_ 0 J & f_ 0
Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds § §
PM PEAK HOUR _ 0.77 0.91 0.00 N/A 0.00 0.00 0.00 N/A 0.79 0.78 0.88 N/A 0.67 0.00 0.56 N/A |91 No Approach | Ol" <_|97 | No Approach | Ol
—>[88 [ Tall Cedars Pky. [ 131]>  —[75 | Tall Cedars Pky. 125
k] k]
SCHOOL PEAK HOUR a| & ’\ [ (’ 15|t & ’\ [ (’
Direction: Southbound Westbound Northbound Eastbound £ £
5 : A S(o[w[= S= [ ©
Roadway: Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. 0 ‘g Slsm 0 ‘g ool
Movement:| Right Thru Left Peds Right Thru Left Peds Right Thru  Left Peds Right Thru Left Peds 3 3
ES PM SCHOOL PEAK HOUR 67 —W 60 —W
2:15PM to 3:15PM 42 425 0 0 0 0 0 0 131 145 49 1 67 0 21 0 o | o oo
HS PM SCHOOL PEAK HOUR AR 503
3:30PM__to 430PM | 46 516 0 0 0 0 0 0 125 164 51 0 60 0 15 0 1t 1t
PEAK HOUR Southbound Westbound Northbound Eastbound
FACTORS Gum Spring Rd. No Approach Gum Spring Rd. Tall Cedars Pky. 3
Right Thru Left Approach Right Thru Left  Approach Right Thru Left Approach | Right Thru Left Approach
ES PM SCHOOL PEAK HOUR
2:15PM to 3:15PM I 0.75 0.90 0.00 0.91 0.00 0.00 0.00 0.00 0.91 0.71 0.82 0.84 080 0.00 053 0.71
HS PM SCHOOL PEAK HOUR
3:30PM__to 4:30 PM I 0.82 0.79 0.00 0.79 0.00 0.00 0.00 0.00 0.78 0.95 0.80 0.86 0.71 0.00 047 0.82
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APPENDIX C
LEVEL OF SERVICE DEFINITIONS
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LEVEL OF SERVICE DEFINITIONS

All capacity analyses are based on the procedures specified by the Transportation Research Board,
Special Report 209: Highway Capacity Manual (HCM), 2000. Levels of service (LOS) range from A to
F. A brief description of each level of service for signalized and unsignalized intersections is provided

below.

Signalized Intersections: Level of service is based upon the traffic volume present in each lane on
the roadway, the capacity of each lane at the intersection and the delay associated with each directional

movement. The levels of service for signalized intersections are defined below:

" Level of Service A describes operations with very low average delay per vehicle, i.e., less than

10.0 seconds. This occurs when progression is extremely favorable, and most vehicles arrive
during the green phase. Most vehicles do not stop. Short signal cycle lengths may also

contribute to low delay.

" Level of Service B describes operations with average delay in the range of 10.1 to 20.0 seconds

per vehicle. This generally occurs with good progression and/or short cycle lengths. More

vehicles stop than for LOS A, causing higher levels of average delay.

" Level of Service C describes operations with delay in the range of 20.1 to 35.0 seconds per

vehicle. These higher delays may result from fair progression and/or longer cycle lengths.
Individual cycle failures may begin to appear at this level. The number of vehicles stopping is
significant at this level although many still pass through the intersection without stopping. This
is generally considered the lower end of the range of the acceptable level of service in rural

areas.

" Level of Service D describes operations with delay in the range of 35.1 to 55.0 seconds per

vehicle. At LOS D, the influence of congestion becomes more noticeable. Longer delays may
result from some combination of unfavorable progression, long cycle lengths, and/or high
traffic volumes as compared to the roadway capacity. Many vehicles are required to stop and
the number of vehicles that do not have to stop declines. Individual signal cycle failures, where
all waiting vehicles do not clear the intersection during a single green time, are noticeable. This
is generally considered the lower end of the range of the acceptable level of service in urban

areas.

" Level of Service E describes operations with delay in the range of 55.1 to 80.0 seconds per

vehicle. These higher delay values generally indicate poor progression, long cycle lengths, and
high traffic volumes. Individual cycle failures are frequent occurrences. LOS E has been set as

the limit of acceptable conditions.

® Level of Service F describes operations with average delay in excess of 80.0 seconds per vehicle.

This is considered to be unacceptable to most drivers. This condition often occurs with over-
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saturation, i.e., when traffic arrives at a flow rate that exceeds the capacity of the intersection.
It may also occur at high volumes with many individual cycle failures. Poor progression and

long cycle lengths may also contribute to such delays.

Unsignalized Intersections: At an unsignalized intersection, the major street through traffic and
right turns are assumed to operate unimpeded and therefore receive no level of service rating. The
level of service for the minor street and the major street left turn traffic is dependent on the volume
and capacity of the available lanes, and, the number and frequency of acceptable gaps in the major
street traffic to make a conflicting turn. The level of service grade is provided for each conflicting
movement at an unsignalized intersection and is based on the total average delay experienced by each
vehicle. The delay includes the time it takes a vehicle to move from the back of a queue through the

intersection.

The unsignalized intersection level of service analysis does not account for variations in driver behavior
or the effects of nearby traffic signals. Therefore, the results from this analysis usually indicates worse
levels of service than may be experienced in the field. The unsignalized intersection level of service

descriptions are provided below:

" Level of Service A. Describes operations where there is very little to no conﬂicting traffic for a

minor side street movement, i.e., an average total delay of less than 10.0 seconds per vehicle.

® Level of Service B. Describes operations with average total delay in the range of 10.1 to 15.0

seconds per vehicle.

" Level of Service C. Describes operations with average total delay in the range of 15.1 to 25.0

second per vehicle.

® Level of Service D. Describes operations with average total delay in the range of 25.1 to 35.0

seconds per vehicle.

" Level of Service E. Describes operations with average total delay in the range of 35.1 to 50.0

seconds per vehicle.

" Level of Service E. Describes operations with average total delay of 50 seconds per vehicle.

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to
cross safely through or enter a major street traffic stream. This level of service is generally
evident from extremely long total delays experienced by side street traffic and by queuing on
the minor approaches. It is important to note that LOS F may not always result in long queues

but may result in adjustments to normal driver behavior.
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APPENDIX D

INTERSECTION CAPACITY ANALYSIS RESULTS- EXISTING CONDITIONS
(2009)




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2009 Existing

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2009 Existing

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &
Volume (veh/h) 9 802 8 19 338 11 B 8 24 4 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 09 09 090 091 091 091 067 067 067 042 042 042
Hourly flow rate (vph) 10 891 9 21 371 12 4 12 36 10 2 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 384 900 1140 1336 446 921 1333 186
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 384 900 1140 1336 446 921 1333 186
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 99 97 97 92 94 95 98 100
cM capacity (veh/h) 1172 751 150 147 560 193 147 825
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1
Volume Total 10 446 446 9 21 186 186 12 52 12
Volume Left 10 0 0 0 21 0 0 0 4 10
Volume Right 0 0 0 9 0 0 0 12 36 0
cSH 1172 1700 1700 1700 751 1700 1700 1700 298 181
Volume to Capacity 001 026 026 001 003 011 011 001 018 007
Queue Length 95th (ft) 1 0 0 0 2 0 0 0 16 5
Control Delay (s) 81 0.0 0.0 0.0 9.9 0.0 0.0 00 196 262
Lane LOS A A C D
Approach Delay (s) 0.1 0.5 196  26.2
Approach LOS C D
Intersection Summary
Average Delay 12
Intersection Capacity Utilization 32.2% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 23 19 35 266 260 11
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 078 078 084 084 087 087
Hourly flow rate (vph) 29 71 42 317 299 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 699 299 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 699 299 299
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 92 90 97
cM capacity (veh/h) 393 741 1262
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 29 71 358 299 13
Volume Left 29 0 42 0 0
Volume Right 0 71 0 0 13
cSH 393 741 1262 1700 1700
Volume to Capacity 008 010 003 018 0.01
Queue Length 95th (ft) 6 8 3 0 0
Control Delay (s) 14.9 10.4 12 0.0 0.0
Lane LOS B B A
Approach Delay (s) 11.7 12 0.0
Approach LOS B
Intersection Summary
Average Delay 21
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

300: Braddock Road & Gum Spring Road 2009 Existing
I T 2l N BV

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

Lane Configurations & s s &

Sign Control Stop Stop Stop Stop

Volume (vph) 55 242 25 82 69 163 20 225 106 207 137 20

Peak Hour Factor 0.90 0.90 0.90 0.87 0.87 0.87 0.86 0.86 0.86 0.97 0.97 0.97

Hourly flow rate (vph) 61 269 28 94 79 187 23 262 123 213 141 21

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 358 361 408 375

Volume Left (vph) 61 94 23 213

Volume Right (vph) 28 187 123 21

Hadj (s) 002 -023 -014 011

Departure Headway (s) 9.3 9.1 9.2 9.3

Degree Utilization, x 093 091 1.04 097

Capacity (veh/h) 382 379 396 375

Control Delay (s) 605 571 883 704

Approach Delay (s) 605 571 883 704

Approach LOS F F F F

Intersection Summary

Delay 69.7

HCM Level of Service F

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

Timing Plan: AM HS Peak
2/18/2010

Synchro 7 - Report
Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) 15 33 11 2 0 3
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 067 067 054 054 075 075
Hourly flow rate (vph) 22 49 20 4 0 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 20 116 22
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 20 116 22
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 99 100 100
cM capacity (veh/h) 1596 867 1055
Direction, Lane # EB1 WB1 SB1
Volume Total 72 24 4
Volume Left 22 0 0
Volume Right 0 4 4
cSH 1596 1700 1055
Volume to Capacity 001 001 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 2.3 0.0 8.4
Lane LOS A A
Approach Delay (s) 2.3 0.0 8.4
Approach LOS A
Intersection Summary
Average Delay 20
Intersection Capacity Utilization 19.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
2/18/2010

Synchro 7 - Report

Page 4




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2009 Existing

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2009 Existing

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 15 60 51 164 516 46
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

082 082 086
18 73 59

08 079 079
191 653 58

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 272 4 14 1033 4 1 1 14 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 08 08 08 067 067 067 075 075 075
Hourly flow rate (vph) 1 299 4 16 1201 5 1 1 21 1 9 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1206 303 944 1539 149 1407 1539 601
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1206 303 944 1539 149 1407 1539 601
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 100 99 99 99 98 99 92 99
cM capacity (veh/h) 574 1254 198 113 870 94 113 444
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 149 149 4 16 601 601 5 24 16

Volume Left 1 0 0 0 16 0 0 0 1 1

Volume Right 0 0 0 4 0 0 0 5 21 5

cSH 574 1700 1700 1700 1254 1700 1700 1700 533 147

Volume to Capacity 000 009 009 000 001 035 035 000 004 011

Queue Length 95th (ft) 0 0 0 0 1 0 0 0 4 9

Control Delay (s) 113 0.0 0.0 0.0 79 0.0 0.0 00 121 325

Lane LOS B A B D

Approach Delay (s) 0.0 0.1 121 325

Approach LOS B D

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 38.6% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: PM HS Peak

2/18/2010

Synchro 7 - Report

Page 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 962 653 653

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 962 653 653

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 93 84 94

cM capacity (veh/h) 266 467 934

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 18 73 250 653 58
Volume Left 18 0 59 0 0
Volume Right 0 73 0 0 58
cSH 266 467 934 1700 1700
Volume to Capacity 007 016 0.06 038 0.3
Queue Length 95th (ft) 6 14 5 0 0
Control Delay (s) 19.5 141 2.7 0.0 0.0
Lane LOS C B A

Approach Delay (s) 15.2 2.7 0.0
Approach LOS c

Intersection Summary

Average Delay 20

Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: PM HS Peak

2/18/2010

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

300: Braddock Road & Gum Spring Road 2009 Existing
N e R

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

Lane Configurations & s s &

Sign Control Stop Stop Stop Stop

Volume (vph) 53 72 35 128 85 79 21 122 58 60 257 12

Peak Hour Factor 0.77 0.77 0.77 0.78 0.78 0.78 0.87 0.87 0.87 0.90 0.90 0.90

Hourly flow rate (vph) 69 94 45 164 109 101 24 140 67 67 286 13

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 208 374 231 366

Volume Left (vph) 69 164 24 67

Volume Right (vph) 45 101 67 13

Hadj (s) -0.03 -004 -012 005

Departure Headway (s) 6.8 6.4 6.6 6.4

Degree Utilization, x 039 066 043 0.65

Capacity (veh/h) 458 532 465 515

Control Delay (s) 141 209 144 208

Approach Delay (s) 141 209 144 208

Approach LOS B © B ©

Intersection Summary

Delay 18.4

HCM Level of Service C

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: PM HS Peak
2/18/2010

Synchro 7 - Report
Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) & 12 27 0 0 11
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 063 063 068 068 069 0.69
Hourly flow rate (vph) 5 19 40 0 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 40 68 40
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 40 68 40
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 100 100 98
cM capacity (veh/h) 1570 934 1032
Direction, Lane # EB1 WB1 SB1
Volume Total 24 40 16
Volume Left 5 0 0
Volume Right 0 0 16
cSH 1570 1700 1032
Volume to Capacity 0.00 0.02 0.02
Queue Length 95th (ft) 0 0 1
Control Delay (s) 15 0.0 85
Lane LOS A A
Approach Delay (s) 15 0.0 85
Approach LOS A
Intersection Summary
Average Delay 22
Intersection Capacity Utilization 13.3% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
2/18/2010

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road 2009 Existing 200: Tall Cedars Pkwy & Gum Spring Road
I T 2l N BV ANt
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations LKL} Fd LK) Fd s & Lane Configurations % [d i [} Fd
Volume (veh/h) 14 1047 4 10 297 12 2 14 16 5 1 0 Volume (veh/h) 38 65 66 263 219 28
Sign Control Free Free Stop Stop Sign Control Stop Free  Free
Grade 0% 0% 0% 0% Grade 0% 0% 0%
Peak Hour Factor 091 091 091 071 071 071 08 089 089 050 050 0.0 Peak Hour Factor 083 083 08 08 08 086
Hourly flow rate (vph) 15 1151 4 14 418 17 2 16 18 10 2 0 Hourly flow rate (vph) 46 78 78 309 255 33
Pedestrians Pedestrians
Lane Width (ft) Lane Width (ft)
Walking Speed (ft/s) Walking Speed (ft/s)
Percent Blockage Percent Blockage
Right turn flare (veh) Right turn flare (veh)
Median type None None Median type None  None
Median storage veh) Median storage veh)
Upstream signal (ft) Upstream signal (ft)
pX, platoon unblocked pX, platoon unblocked
vC, conflicting volume 435 1155 1420 1645 575 1078 1632 209 vC, conflicting volume 719 255 255
VvCl, stage 1 conf vol VvCl, stage 1 conf vol
vC2, stage 2 conf vol vC2, stage 2 conf vol
vCu, unblocked vol 435 1155 1420 1645 575 1078 1632 209 vCu, unblocked vol 719 255 255
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9 tC, single (s) 6.4 6.2 41
tC, 2 stage (s) tC, 2 stage (s)
tF (s) 22 22 35 4.0 33 35 40 ) tF (s) a5 &3 2.2
p0 queue free % 99 98 98 83 96 93 98 100 p0 queue free % 88 90 94
cM capacity (veh/h) 1121 601 93 95 461 141 97 797 cM capacity (veh/h) 372 784 1310
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1 Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 15 575 575 4 14 209 209 17 36 12 Volume Total 46 78 387 255 &
Volume Left 15 0 0 0 14 0 0 0 2 10 Volume Left 46 0 78 0 0
Volume Right 0 0 0 4 0 0 0 17 18 0 Volume Right 0 78 0 0 33
cSH 1121 1700 1700 1700 601 1700 1700 1700 157 131 cSH 372 784 1310 1700 1700
Volume to Capacity 001 034 034 000 002 012 012 001 023 009 Volume to Capacity 012 010 006 015 0.02
Queue Length 95th (ft) 1 0 0 0 2 0 0 0 21 7 Queue Length 95th (ft) 10 8 5 0 0
Control Delay (s) 83 0.0 0.0 00 111 0.0 0.0 00 346 352 Control Delay (s) 160 101 2.0 0.0 0.0
Lane LOS A B D E Lane LOS C B A
Approach Delay (s) 0.1 0.3 346 352 Approach Delay (s) 12.3 20 0.0
Approach LOS D E Approach LOS B
Intersection Summary Intersection Summary
Average Delay 12 Average Delay 29
Intersection Capacity Utilization 38.9% ICU Level of Service A Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15 Analysis Period (min) 15
Timing Plan: AM ES Peak Synchro 7 - Report Timing Plan: AM ES Peak Synchro 7 - Report
2/18/2010 Page 1 2/18/2010 Page 2




HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

300: Braddock Road & Gum Spring Road 2009 Existing
I T 2l N BV

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

Lane Configurations & s s &

Sign Control Stop Stop Stop Stop

Volume (vph) 58 218 18 64 85 90 33 258 135 182 120 26

Peak Hour Factor 0.83 0.83 0.83 0.88 0.88 0.88 0.87 0.87 0.87 0.92 0.92 0.92

Hourly flow rate (vph) 70 263 22 73 97 102 38 297 155 198 130 28

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 354 272 490 357

Volume Left (vph) 70 73 38 198

Volume Right (vph) 22 102 155 28

Hadj (s) 004 -014 -014 010

Departure Headway (s) 83 85 78 8.3

Degree Utilization, x 082 064 1.07 082

Capacity (veh/h) 420 394 457 412

Control Delay (s) 388 256 884 394

Approach Delay (s) 388 256 884 394

Approach LOS E D F E

Intersection Summary

Delay 53.0

HCM Level of Service F

Intersection Capacity Utilization 72.0% ICU Level of Service ©

Analysis Period (min) 15

Timing Plan: AM ES Peak
2/18/2010

Synchro 7 - Report
Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) 22 66 7 8 2 3
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 088 088 031 031 063 063
Hourly flow rate (vph) 25 75 23 10 8 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 23 152 27
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 23 152 27
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 98 100 100
cM capacity (veh/h) 1593 826 1048
Direction, Lane # EB1 WB1 SB1
Volume Total 100 32 8
Volume Left 25 0 3
Volume Right 0 10 5
cSH 1593 1700 946
Volume to Capacity 002 002 0.01
Queue Length 95th (ft) 1 0 1
Control Delay (s) 19 0.0 8.8
Lane LOS A A
Approach Delay (s) 19 0.0 8.8
Approach LOS A
Intersection Summary
Average Delay 19
Intersection Capacity Utilization 21.4% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM ES Peak
2/18/2010

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2009 Existing

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2009 Existing

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 21 67 49 145 425 42
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

071 071 084
30 94 58

084 091 091
173 467 46

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 4 310 3 11 652 2 2 1 5 1 3 2
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 08 08 08 100 100 100 050 050 0.50
Hourly flow rate (vph) 4 341 8 12 733 2 2 1 5 2 6 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 735 344 747 1109 170 942 1110 366
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 735 344 747 1109 170 942 1110 366
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 99 99 99 100 99 99 97 99
cM capacity (veh/h) 866 1212 289 205 844 213 205 631
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 4 170 170 8 12 366 366 2 8 12

Volume Left 4 0 0 0 12 0 0 0 2 2

Volume Right 0 0 0 8 0 0 0 2 5 4

cSH 866 1700 1700 1700 1212 1700 1700 1700 452 267

Volume to Capacity 001 010 010 000 001 022 022 000 002 005

Queue Length 95th (ft) 0 0 0 0 1 0 0 0 1 4

Control Delay (s) 9.2 0.0 0.0 0.0 8.0 0.0 0.0 00 131 191

Lane LOS A A B C

Approach Delay (s) 0.1 0.1 131 19.1

Approach LOS B C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 28.0% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: PM ES Peak

2/18/2010

Synchro 7 - Report

Page 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 756 467 467

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 756 467 467

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 92 84 95

cM capacity (veh/h) 356 596 1094

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 30 94 231 467 46
Volume Left 30 0 58 0 0
Volume Right 0 94 0 0 46
cSH 356 596 1094 1700 1700
Volume to Capacity 008 016 005 027 0.03
Queue Length 95th (ft) 7 14 4 0 0
Control Delay (s) 160 122 25 0.0 0.0
Lane LOS C B A

Approach Delay (s) 13.1 25 0.0
Approach LOS B

Intersection Summary

Average Delay 25

Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: PM ES Peak

2/18/2010

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

300: Braddock Road & Gum Spring Road 2009 Existing
O e T T R

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

Lane Configurations & s s &

Sign Control Stop Stop Stop Stop

Volume (vph) 50 67 31 80 107 78 18 122 45 51 219 19

Peak Hour Factor 0.62 0.62 0.62 0.86 0.86 0.86 0.94 0.94 0.94 0.74 0.74 0.74

Hourly flow rate (vph) 81 108 50 93 124 91 19 130 48 69 296 26

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 239 308 197 391

Volume Left (vph) 81 93 19 69

Volume Right (vph) 50 91 48 26

Hadj (s) -0.02 -008 -009 003

Departure Headway (s) 6.5 6.3 6.5 6.2

Degree Utilization, x 043 054 035 067

Capacity (veh/h) 491 518 481 553

Control Delay (s) 14.3 163 130 207

Approach Delay (s) 143 163 130 207

Approach LOS B © B ©

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: PM ES Peak
2/18/2010

Synchro 7 - Report
Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) & 11 26 1 0 4
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 050 050 084 084 050 050
Hourly flow rate (vph) 6 22 31 1 0 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 31 66 32
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 31 66 32
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 100 100 99
cM capacity (veh/h) 1582 936 1042
Direction, Lane # EB1 WB1 SB1
Volume Total 28 32 8
Volume Left 6 0 0
Volume Right 0 1 8
cSH 1582 1700 1042
Volume to Capacity 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1
Control Delay (s) 16 0.0 85
Lane LOS A A
Approach Delay (s) 16 0.0 85
Approach LOS A
Intersection Summary
Average Delay 16
Intersection Capacity Utilization 13.3% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM ES Peak
2/18/2010

Synchro 7 - Report

Page 4




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2009 Existing Mitigated

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &
Volume (veh/h) 9 802 8 19 338 11 B 8 24 4 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 09 09 090 091 091 091 067 067 067 042 042 042
Hourly flow rate (vph) 10 891 9 21 371 12 4 12 36 10 2 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 384 900 1140 1336 446 921 1333 186
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 384 900 1140 1336 446 921 1333 186
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 99 97 97 92 94 95 98 100
cM capacity (veh/h) 1172 751 150 147 560 193 147 825
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1
Volume Total 10 446 446 9 21 186 186 12 52 12
Volume Left 10 0 0 0 21 0 0 0 4 10
Volume Right 0 0 0 9 0 0 0 12 36 0
cSH 1172 1700 1700 1700 751 1700 1700 1700 298 181
Volume to Capacity 001 026 026 001 003 011 011 001 018 007
Queue Length 95th (ft) 1 0 0 0 2 0 0 0 16 5
Control Delay (s) 81 0.0 0.0 0.0 9.9 0.0 0.0 00 196 262
Lane LOS A A C D
Approach Delay (s) 0.1 0.5 196  26.2
Approach LOS C D
Intersection Summary
Average Delay 12
Intersection Capacity Utilization 32.2% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 23 19 35 266 260 11
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 078 078 084 084 087 087
Hourly flow rate (vph) 29 71 42 317 299 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 699 299 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 699 299 299
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 92 90 97
cM capacity (veh/h) 393 741 1262
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 29 71 358 299 13
Volume Left 29 0 42 0 0
Volume Right 0 71 0 0 13
cSH 393 741 1262 1700 1700
Volume to Capacity 008 010 003 018 0.01
Queue Length 95th (ft) 6 8 3 0 0
Control Delay (s) 14.9 10.4 12 0.0 0.0
Lane LOS B B A
Approach Delay (s) 11.7 12 0.0
Approach LOS B
Intersection Summary
Average Delay 21
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2009 Existing Mitigated
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Fd i Fd LSS % 44 Fd
Volume (vph) 55 242 25 82 69 163 20 225 106 207 137 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 100 095 100 095 100
Frt 1.00 0.85 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 099  1.00 097 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1846 1583 1813 1583 1770 3370 1770 3539 1583
Flt Permitted 099  1.00 097 100 066 1.00 032 100 1.00
Satd. Flow (perm) 1846 1583 1813 1583 1234 3370 595 3539 1583
Peak-hour factor, PHF 09 09 090 087 08 08 08 08 08 097 097 097
Adj. Flow (vph) 61 269 28 94 79 187 23 262 123 213 141 21
RTOR Reduction (vph) 0 0 10 0 0 134 0 49 0 0 0 10
Lane Group Flow (vph) 0 330 18 0 173 53 23 336 0 213 141 11
Turn Type Split pm+ov  Split pm+ov  pm+pt pm+pt pm+ov
Protected Phases 4 4 5 8 8 1 5 2 1 6 4
Permitted Phases 4 8 2 6 6
Actuated Green, G (s) 214 235 137 26.3 19.7 17.6 372 28.1 49.5
Effective Green, g (s) 214 235 13.7 263 19.7 17.6 372 281 495
Actuated g/C Ratio 0.23 0.25 0.15 0.28 0.21 0.19 0.40 0.30 0.53
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 399 266 565 273 636 396 1066 959
v/s Ratio Prot c0.18  0.00 €010 001 000 0.10 c0.07 004 0.00
v/s Ratio Perm 0.01 0.02  0.02 c0.14 0.00
vic Ratio 0.78  0.05 065 009 008 053 054 013 0.01
Uniform Delay, d1 337 26.4 3715 247 294 341 198 237 10.3
Progression Factor 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 0.0 5.6 0.1 0.1 0.8 14 0.1 0.0
Delay (s) 428 26.5 431 248 295 349 212 238 10.3
Level of Service D C D C C C C C B
Approach Delay (s) 415 336 346 216
Approach LOS D (o} C C
Intersection Summary
HCM Average Control Delay 327 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 93.3 Sum of lost time () 21.0
Intersection Capacity Utilization 68.4% ICU Level of Service ©
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak
2/18/2010

Synchro 7 - Report
Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) 15 33 11 2 0 3
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 067 067 054 054 075 075
Hourly flow rate (vph) 22 49 20 4 0 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 20 116 22
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 20 116 22
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 99 100 100
cM capacity (veh/h) 1596 867 1055
Direction, Lane # EB1 WB1 SB1
Volume Total 72 24 4
Volume Left 22 0 0
Volume Right 0 4 4
cSH 1596 1700 1055
Volume to Capacity 001 001 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 2.3 0.0 8.4
Lane LOS A A
Approach Delay (s) 2.3 0.0 8.4
Approach LOS A
Intersection Summary
Average Delay 20
Intersection Capacity Utilization 19.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2009 Existing Mitigated

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 15 60 51 164 516 46
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

082 082 086
18 73 59

08 079 079
191 653 58

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 272 4 14 1033 4 1 1 14 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 08 08 08 067 067 067 075 075 075
Hourly flow rate (vph) 1 299 4 16 1201 5 1 1 21 1 9 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1206 303 944 1539 149 1407 1539 601
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1206 303 944 1539 149 1407 1539 601
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 100 99 99 99 98 99 92 99
cM capacity (veh/h) 574 1254 198 113 870 94 113 444
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 149 149 4 16 601 601 5 24 16

Volume Left 1 0 0 0 16 0 0 0 1 1

Volume Right 0 0 0 4 0 0 0 5 21 5

cSH 574 1700 1700 1700 1254 1700 1700 1700 533 147

Volume to Capacity 000 009 009 000 001 035 035 000 004 011

Queue Length 95th (ft) 0 0 0 0 1 0 0 0 4 9

Control Delay (s) 113 0.0 0.0 0.0 79 0.0 0.0 00 121 325

Lane LOS B A B D

Approach Delay (s) 0.0 0.1 121 325

Approach LOS B D

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 38.6% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: PM HS Peak

2/18/2010

Synchro 7 - Report

Page 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 962 653 653

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 962 653 653

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 93 84 94

cM capacity (veh/h) 266 467 934

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 18 73 250 653 58
Volume Left 18 0 59 0 0
Volume Right 0 73 0 0 58
cSH 266 467 934 1700 1700
Volume to Capacity 007 016 0.06 038 0.3
Queue Length 95th (ft) 6 14 5 0 0
Control Delay (s) 19.5 141 2.7 0.0 0.0
Lane LOS C B A

Approach Delay (s) 15.2 2.7 0.0
Approach LOS c

Intersection Summary

Average Delay 20

Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: PM HS Peak

2/18/2010
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HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2009 Existing Mitigated
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Fd i Fd LSS % 44 Fd
Volume (vph) 53 72 35 128 85 79 21 122 58 60 257 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 100 095 100 095 100
Frt 1.00 0.85 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 098  1.00 097 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1824 1583 1808 1583 1770 3367 1770 3539 1583
Flt Permitted 098  1.00 097 100 058 1.00 053 100 1.00
Satd. Flow (perm) 1824 1583 1808 1583 1074 3367 997 3539 1583
Peak-hour factor, PHF 077 077 077 078 078 078 087 087 087 090 090 0.90
Adj. Flow (vph) 69 9 45 164 109 101 24 140 67 67 286 13
RTOR Reduction (vph) 0 0 31 0 0 71 0 54 0 0 0 8
Lane Group Flow (vph) 0 163 14 0 273 30 24 153 0 67 286 5
Turn Type Split pm+ov  Split pm+ov  pm+pt pm+pt pm+ov
Protected Phases 4 4 5 8 8 1 5 2 1 6 4
Permitted Phases 4 8 2 6 6
Actuated Green, G (s) 125 15.7 17.2 224 155 12.3 19.5 14.3 26.8
Effective Green, g (s) 125 157 172 224 155 123 19.5 143 268
Actuated g/C Ratio 0.17 0.21 0.23 0.30 0.21 0.16 0.26 0.19 0.36
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 303 330 414 619 251 551 312 673 712
v/s Ratio Prot c0.09  0.00 c0.15 000 000 0.5 c0.01 ¢0.08 0.0
v/s Ratio Perm 0.01 0.02  0.02 0.04 0.00
vic Ratio 054 004 066 005 010 028 021 042 001
Uniform Delay, d1 287 238 263 188 240 276 215 268 156
Progression Factor 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 18 0.1 3.8 0.0 0.2 0.3 0.3 04 0.0
Delay (s) 305 238 30.1 18.8 242 27.8 218 213 15.6
Level of Service C C C B C C C c B
Approach Delay (s) 29.1 27.1 275 25.9
Approach LOS C (o} C C
Intersection Summary
HCM Average Control Delay 27.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 75.2 Sum of lost time () 21.0
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
2/18/2010
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Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) & 12 27 0 0 11
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 063 063 068 068 069 0.69
Hourly flow rate (vph) 5 19 40 0 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 40 68 40
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 40 68 40
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 100 100 98
cM capacity (veh/h) 1570 934 1032
Direction, Lane # EB1 WB1 SB1
Volume Total 24 40 16
Volume Left 5 0 0
Volume Right 0 0 16
cSH 1570 1700 1032
Volume to Capacity 0.00 0.02 0.02
Queue Length 95th (ft) 0 0 1
Control Delay (s) 15 0.0 85
Lane LOS A A
Approach Delay (s) 15 0.0 85
Approach LOS A
Intersection Summary
Average Delay 22
Intersection Capacity Utilization 13.3% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak

2/18/2010
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2009 Existing Mitigated

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &
Volume (veh/h) 14 1047 4 10 297 12 2 14 16 5 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 091 091 091 071 071 071 08 089 089 050 050 0.0
Hourly flow rate (vph) 15 1151 4 14 418 17 2 16 18 10 2 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 435 1155 1420 1645 575 1078 1632 209
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 435 1155 1420 1645 575 1078 1632 209
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 99 98 98 83 96 93 98 100
cM capacity (veh/h) 1121 601 93 95 461 141 97 797
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1
Volume Total 15 575 575 4 14 209 209 17 36 12
Volume Left 15 0 0 0 14 0 0 0 2 10
Volume Right 0 0 0 4 0 0 0 17 18 0
cSH 1121 1700 1700 1700 601 1700 1700 1700 157 131
Volume to Capacity 001 034 034 000 002 012 012 001 023 009
Queue Length 95th (ft) 1 0 0 0 2 0 0 0 21 7
Control Delay (s) 83 0.0 0.0 00 111 0.0 0.0 00 346 352
Lane LOS A B D E
Approach Delay (s) 0.1 0.3 346 352
Approach LOS D E
Intersection Summary
Average Delay 12
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM ES Peak

2/18/2010
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2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 38 65 66 263 219 28
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

083 083 085
46 78 78

085 08 086
309 255 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 719 255 255

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 719 255 255

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 88 90 94

cM capacity (veh/h) 372 784 1310

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 46 78 387 255 &
Volume Left 46 0 78 0 0
Volume Right 0 78 0 0 33
cSH 372 784 1310 1700 1700
Volume to Capacity 012 010 006 015 0.02
Queue Length 95th (ft) 10 8 5 0 0
Control Delay (s) 160 101 2.0 0.0 0.0
Lane LOS C B A

Approach Delay (s) 12.3 20 0.0
Approach LOS B

Intersection Summary

Average Delay 29

Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM ES Peak
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HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2009 Existing Mitigated
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Fd i Fd LSS % 44 Fd
Volume (vph) 58 218 18 64 85 90 33 258 135 182 120 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 100 095 100 095 100
Frt 1.00 0.85 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 099  1.00 098 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1843 1583 1824 1583 1770 3357 1770 3539 1583
Flt Permitted 099  1.00 098 100 067 1.00 028 100 1.00
Satd. Flow (perm) 1843 1583 1824 1583 1247 3357 516 3539 1583
Peak-hour factor, PHF 083 083 083 08 08 08 087 087 087 092 092 092
Adj. Flow (vph) 70 263 22 73 97 102 38 297 155 198 130 28
RTOR Reduction (vph) 0 0 7 0 0 75 0 60 0 0 0 13
Lane Group Flow (vph) 0 838 15 0 170 27 38 392 0 198 130 15
Turn Type Split pm+ov  Split pm+ov  pm+pt pm+pt pm+ov
Protected Phases 4 4 5 8 8 1 5 2 1 6 4
Permitted Phases 4 8 2 6 6
Actuated Green, G (s) 216 237 134 253 213 19.2 38.1 29.0 50.6
Effective Green, g (s) 216 237 134 253 213 19.2 381 290 506
Actuated g/C Ratio 0.23 0.25 0.14 0.27 0.23 0.20 0.40 0.31 0.54
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 399 260 543 294 685 368 1091 969
v/s Ratio Prot c0.18  0.00 c0.09 001 000 012 c0.07 004 0.00
v/s Ratio Perm 0.01 001 0.3 c0.15 0.01
vic Ratio 079  0.04 065 005 013 057 054 012 0.02
Uniform Delay, d1 341 266 382 255 288 337 196 234 101
Progression Factor 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 94 0.0 5.8 0.0 0.2 12 15 0.0 0.0
Delay (s) 434 26.6 44.0 255 29.0 349 212 234 10.1
Level of Service D C D C C C C C B
Approach Delay (s) 424 37.0 34.4 211
Approach LOS D D C C
Intersection Summary
HCM Average Control Delay 33.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 94.1 Sum of lost time () 21.0
Intersection Capacity Utilization 67.6% ICU Level of Service ©
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM ES Peak
2/18/2010
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AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) 22 66 7 8 2 3
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 088 088 031 031 063 063
Hourly flow rate (vph) 25 75 23 10 8 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 23 152 27
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 23 152 27
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 98 100 100
cM capacity (veh/h) 1593 826 1048
Direction, Lane # EB1 WB1 SB1
Volume Total 100 32 8
Volume Left 25 0 3
Volume Right 0 10 5
cSH 1593 1700 946
Volume to Capacity 002 002 0.01
Queue Length 95th (ft) 1 0 1
Control Delay (s) 19 0.0 8.8
Lane LOS A A
Approach Delay (s) 19 0.0 8.8
Approach LOS A
Intersection Summary
Average Delay 19
Intersection Capacity Utilization 21.4% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM ES Peak

2/18/2010
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2009 Existing Mitigated

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 21 67 49 145 425 42
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

071 071 084
30 94 58

084 091 091
173 467 46

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 4 310 3 11 652 2 2 1 5 1 3 2
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 08 08 08 100 100 100 050 050 0.50
Hourly flow rate (vph) 4 341 8 12 733 2 2 1 5 2 6 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 735 344 747 1109 170 942 1110 366
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 735 344 747 1109 170 942 1110 366
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 99 99 99 100 99 99 97 99
cM capacity (veh/h) 866 1212 289 205 844 213 205 631
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 4 170 170 8 12 366 366 2 8 12

Volume Left 4 0 0 0 12 0 0 0 2 2

Volume Right 0 0 0 8 0 0 0 2 5 4

cSH 866 1700 1700 1700 1212 1700 1700 1700 452 267

Volume to Capacity 001 010 010 000 001 022 022 000 002 005

Queue Length 95th (ft) 0 0 0 0 1 0 0 0 1 4

Control Delay (s) 9.2 0.0 0.0 0.0 8.0 0.0 0.0 00 131 191

Lane LOS A A B C

Approach Delay (s) 0.1 0.1 131 19.1

Approach LOS B C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 28.0% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: PM ES Peak

2/18/2010
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Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 756 467 467

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 756 467 467

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 92 84 95

cM capacity (veh/h) 356 596 1094

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 30 94 231 467 46
Volume Left 30 0 58 0 0
Volume Right 0 94 0 0 46
cSH 356 596 1094 1700 1700
Volume to Capacity 008 016 005 027 0.03
Queue Length 95th (ft) 7 14 4 0 0
Control Delay (s) 160 122 25 0.0 0.0
Lane LOS C B A

Approach Delay (s) 13.1 25 0.0
Approach LOS B

Intersection Summary

Average Delay 25

Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: PM ES Peak
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HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

LCPS (HS 7)
2009 Existing Mitigated

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2009 Existing Mitigated
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Fd i Fd LSS % 44 Fd
Volume (vph) 50 67 31 80 107 78 18 122 45 51 219 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 100 095 100 095 100
Frt 1.00 0.85 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 098  1.00 098 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1824 1583 1824 1583 1770 3396 1770 3539 1583
Flt Permitted 098  1.00 098 100 057 1.00 055 100 1.00
Satd. Flow (perm) 1824 1583 1824 1583 1064 3396 1025 3539 1583
Peak-hour factor, PHF 062 062 062 08 08 08 094 094 094 074 074 074
Adj. Flow (vph) 81 108 50 93 124 91 19 130 48 69 296 26
RTOR Reduction (vph) 0 0 31 0 0 67 0 36 0 0 0 16
Lane Group Flow (vph) 0 189 19 0 217 24 19 142 0 69 296 10
Turn Type Split pm+ov  Split pm+ov  pm+pt pm+pt pm+ov
Protected Phases 4 4 5 8 8 1 5 2 1 6 4
Permitted Phases 4 8 2 6 6
Actuated Green, G (s) 135 16.7 146 19.8 1515 123 195 143 27.8
Effective Green, g (s) 135 16.7 14.6 19.8 155 123 19.5 143 278
Actuated g/C Ratio 0.18 0.23 0.20 0.27 0.21 0.17 0.26 0.19 0.38
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 335 359 362 576 255 568 324 688 748
v/s Ratio Prot c0.10  0.00 c0.12 000 000 0.04 €0.02 ¢0.08 0.0
v/s Ratio Perm 0.01 001 001 0.04 0.00
vic Ratio 056  0.05 060 004 007 025 021 043 001
Uniform Delay, d1 2714 223 268 199 232 266 207 261 143
Progression Factor 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 22 0.1 2.7 0.0 0.1 0.2 0.3 04 0.0
Delay (s) 295 223 295 199 233 269 210 265 143
Level of Service C C C B C C C c B
Approach Delay (s) 28.0 26.7 265 247
Approach LOS C (o} C C
Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 73.6 Sum of lost time () 21.0
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM ES Peak
2/18/2010
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AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) & 11 26 1 0 4
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 050 050 084 084 050 050
Hourly flow rate (vph) 6 22 31 1 0 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 31 66 32
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 31 66 32
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 100 100 99
cM capacity (veh/h) 1582 936 1042
Direction, Lane # EB1 WB1 SB1
Volume Total 28 32 8
Volume Left 6 0 0
Volume Right 0 1 8
cSH 1582 1700 1042
Volume to Capacity 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1
Control Delay (s) 16 0.0 85
Lane LOS A A
Approach Delay (s) 16 0.0 85
Approach LOS A
Intersection Summary
Average Delay 16
Intersection Capacity Utilization 13.3% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM ES Peak
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Loudoun County School Board (HS-7) - Traffic Impact Study

APPENDIX E
VDOT’S HISTORICAL GROWTH DATA




Project #: 2110.013
Project Name: HS-7
Jurisdiction: Loudoun County, VA

Inherent Growth Rate
(Based on VDOT's AADT Historical Data)

2003 2004 2005 2006 2007 2008 | Comparison| Comparison| Comparison| Comparison
Roadway Segment |From To AADT | AADT | AADT | AADT | AADT | AADT | 2006-2007 | 2003-2008 | 2007-2008 | 2006-2008
Gum Spring Road  |Braddock Road  |Route 50 7100 7700 12000 | 12,000 | 13,000 | 9,600 8% 6% -26% -11%
Braddock Road Goshen Road Gum Spring Road  |190 190 190 190 190 190 0% 0% 0% 0%
Route 50 uUS 15 Pinebrook Road 17000 [19000 |18000 | 18,000 | 20,000 | 15,000 11% -2% -25% -9%
Goshen Road Braddock Road  [1.92 MN 53-620 340 300 740 740 740 740 0% 17% 0% 0%
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Loudoun County School Board (HS-7) - Traffic Impact Study m

APPENDIX F

APPROVED DEVELOPMENT TRIP GENERATION AND SITE VOLUMES
(2012)

FUTURE VOLUME PROJECTIONS MEMORANDUM AND EMAIL
CORRESPONDENCE




Table 1: 2012 FUTURE BACKGROUND TRIP GENERATION WORKSHEET

ITE Weekday - ----
Land Use Code Size AM Peak Hour PM Peak Hour Daily
In Out Total In Out Total Total

Westport By-Right Property
Single-Family Detached Housing 210 148 DU 29 85 114 97 56 153 1,492
Lenah Property
Single-Family Detached Housing 210 57 DU 13 37 50 41 24 65 620
Stone Ridge
Residential 222 DU 5 38 43 31 16 48 1,128
Retail/Ancellary Use 25,331 SF 108 86 194 50 52 102 1,114
Subtotal Stone Ridge Trips 113 124 237 81 68 149 2,241
Marrwood Property
Single-Family Detached Housing 210 73 DU 15 46 61 52 29 81 779
C.D. Smith
Single-Family Detached Housing 210 77 DU 16 47 63 54 30 84 765
Residential Condominium/Townhouse 230 107 DU 9 46 55 43 21 64 931
Subtotal C.D.Smith Trips 184 DU 25 92 117 97 51 148 1,696
Kirkpatrick Farms
Single-Family Detached Housing 210 87 DU 18 53 60 35 95
Residential Condominium/Townhouse 220 12 DU 2 8 10 17 8 25 223
Subtotal Kirkpatrick Farms Trips 98 DU 20 61 81 77 43 120 1,138
Kirkpatrick Farms West
Single-Family Detached Housing 210 95 DU 19 57 76 65 37 102 945
Single-Family Attached Housing 230 92 DU 8 40 48 38 18 56 800
Subtotal Kirkpatrick Farms West Trips 187 DU 27 97 124 103 55 158 1,745
Braddock Corner
Single-Family Detached Housing 210 15 DU 5 20 13 20 182
Single-Family Attached Housing 230 31 DU 4 17 21 17 YA 24 238
Subtotal Braddock Corner Trips 46 9 32 41 30 14 44 420
Greenfields Property
Single-Family Detached Housing 210 125 DU 25 72 97 84 48 132 1,277
Gum Spring Village Center
Subtotal Gum Spring Village Center Trips 68 57 125 141 140 280 2,631
Providence Glen
Single-Family Detached Housing 210 20 DU 6 23 9 25 200
Single-Family Attached Housing 230 59 DU 6 28 34 26 13 39 513
Subtotal Providence Glen Trips 79 12 45 57 42 22 64 713
Braddock Crossing
Single-Family Detached Housing 210 11 DU 13 18 10 5 15 137
Single-Family Attached Housing 230 25 DU 14 18 14 6 20 198
Subtotal Braddock Crossing Trips 36 27 36 24 10 35 335
Loudoun County Public School MS 5
Middle School 522 1,350 Students 401 328 729 106 110 216 2,187
TOTAL FUTURE BACKGROUND TRIPS 766 1,103 1,869 975 670 1,645 17,274

2/23/2010 10:15 AM



2012 FB AM Braddock Road and Gum Spring Road
NB SB EB WB
L T R L T R L T R L T R
LCPS MS-5 28 100 82 23
Westport By-Right 0 0 0 0 0 3 10 9 0 0 3 0
Lenah Property 0 0 0 0 0 1 2 7 0 0 2 0
Braddock Crossing 0 0 0 0 0 0 1 4 0 0 2 0
Stoneridge Residential 0 0 0 1 1 1 0 0 0 0 0 0
Stoneridge Retail/Ancellary Uses 0 3 0 3 2 1 2 0 0 0 0 4
Marrwood Property 1 5 2
C.D.Smith 2 4 16 39 6 11
Kirkpatrick Farms 1 0 0 0 0 1 2 4 2 0 1 0
Kirkpatrick Farms West 3 13 22 1 6
Braddock Corner 2 12 9 7 2 3
Providence Glen 1 11 5 7 2 3
Gum Spring Village Center 0 3 0 1 3 1 1 0 0 0 0 1
Greenfields Property 0 0 0 0 0 2 4 11 1 0 4 0
Total Trips (Commuter Peak) 3 9 0 27 20 31 57 101 11 0 31 10
Total Trips (ES Peak) 3 8 0 26 19 29 54 96 10 0 30 10
Total Trips (HS Peak) 3 9 0 55 20 31 57 201 11 0 113 33
2012 FB AM Road and Goshen Road
NB SB EB ws
L T R L T R L T R L T R
LCPS MS-5 100 82
Westport By-Right 0 0 0 0 0 0 0 24 0 0 8 0
Lenah Property 0 0 0 0 0 0 0 12 0 0 8 0
Braddock Crossing 0 0 0 0 0 0 0 8 0 0 5 0
Stoneridge Residential 0 0 0 0 0 0 0 0 0 0 1 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 2 0 0 1 0
Marrwood Property 11 4
C.D.Smith 6 22
Kirkpatrick Farms 0 0 0 0 0 0 0 1 0 0 2 0
Kirkpatrick Farms West 5 18
Braddock Corner 1 6
Providence Glen 1 4
Gum Spring Village Center 0 0 0 0 0 0 0 1 0 0 1 0
Greenfields Property 0 0 0 0 0 0 0 9 0 0 4 0
Total Trips (Commuter Peak) 0 0 0 0 0 0 0 80 0 0 84 0
Total Trips (ES Peak) 0 0 0 0 0 0 0 76 0 0 80 0
Total Trips (HS Peak) 0 0 0 0 0 0 0 180 0 0 166 0
2012 FB AM Route 50 and Goshen Road
NB SB EB WB
L T R L T R L T R L T R
LCPS MS-5
Westport By-Right 2 0 2 0 0 0 0 4 1 1 11 0
Lenah Property 0 0 0 0 0 0 0 7 0 0 3 0
Braddock Crossing 0 0 0 0 0 0 0 5 0 0 2 0
Stoneridge Residential 0 0 0 0 0 0 0 0 0 0 1 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 2 0 0 2 0
Marrwood Property 7 11 2 4
C.D.Smith 0
Kirkpatrick Farms 0 0 0 0 0 0 0 0 0 0 0
Kirkpatrick Farms West
Braddock Corner 0 1
Providence Glen 1 3
Gum Spring Village Center 0 0 0 0 0 0 0 0 0 0 1 0
Greenfields Property 0 0 0 0 0 0 0 1 0 0 0 0
Total Trips (Commuter Peak) 9 0 13 0 0 0 0 21 3 5 25 0
Total Trips (ES Peak) 9 0 12 0 0 0 0 20 3 5 24 0
Total Trips (HS Peak) 9 0 13 0 0 0 0 21 3 5 25 0
2012 FB AM Braddock Rd and North Star Blvd. (Rel Rt.659)
NB sB EB ws
L T R L T R L T R L T R
LCPS MS-5 100 82
Westport By-Right 0 0 0 20 7 0
Lenah Property 0 0 0 9 3 0
Braddock Crossing 0 0 0 0 6 0 0 2 0
Stoneridge Residential 0 0 0 0 1 0
Stoneridge Retail/Ancellary Uses 0 0 0 2 1 0
Marrwood Property 6 2
C.D.Smith 60 0 32 9 16
Kirkpatrick Farms 0 0 0 1 23 0
Kirkpatrick Farms West 5 18
Braddock Corner 1 7
Providence Glen 2 4
Gum Spring Village Center 0 0 0 0 0 0 0 0 0 0 3 0
Greenfields Property 0 0 0 17 6 0
Total Trips (Commuter Peak) 0 0 0 60 0 32 9 68 0 0 77 16
Total Trips (ES Peak) 0 0 0 57 0 31 9 65 0 0 73 15
Total Trips (HS Peak) 0 0 0 60 0 32 9 168 0 0 159 16
2012 FB AM Gum Spring and Tall Cedars Pkwy
NB SB EB WB
L T R L T R L T R L T R
LCPS MS-5 23 28
Westport By-Right 0 10 0 3 0 0 0 0 0 0 0
Lenah Property 0 2 0 1 0 0 0 0 0 0 0
Braddock Crossing 0 1 0 0 0 0 0 0 0 0 0 0
Stoneridge Residential 0 0 0 0 0 1 0 3 0 0 0
Stoneridge Retail/Ancellary Uses 5 0 0 0 6 5 0 6 0 0 0
Marrwood Property 0 1 0
C.D.Smith 0 13 4
Kirkpatrick Farms 0 2 0 1 0 0 0 0 0 0 0
Kirkpatrick Farms West 0 13 3
Braddock Corner 1 7 2
Providence Glen 0 15 4
Gum Spring Village Center 0 6 0 0 1 0 0 0 0 0 0 0
Greenfields Property 0 4 0 2 0 0 0 0 0 0 0
Total Trips (Commuter Peak) 6 8 68 0 21 6 6 0 9 0 0 0
Total Trips (ES Peak) 6 7 64 0 20 6 6 0 9 0 0 0
Total Trips (HS Peak) 6 31 68 0 49 6 6 0 9 0 0 0




2012 FB PM Braddock Road and Gum Spring Road
NB SB EB WwB
L T R L T R L T R L T R
LCPS MS-5 13 47 58 16
Westport By-Right 0 0 0 0 0 11 6 6 0 0 10 0
Lenah Property 0 0 0 0 0 3 1 4 0 0 8 0
Braddock Crossing 0 0 0 0 0 2 1 3 0 0 6 0
Stoneridge Residential 0 1 0 0 0 0 1 0 0 0 0 1
Stoneridge Retail/Ancellary Uses 0 1 0 2 1 2 1 0 0 0 0 2
Marrwood Property 1 1 3 6
C.D.Smith 6 16 9 21 3 41
Kirkpatrick Farms 2 0 0 0 0 2 1 2 1 0 4 0
Kirkpatrick Farms West 2 13 7 13 1 24
Braddock Corner 10 7 5 4 7 14
Providence Glen 4 5 2 3 6 11
Gum Spring Village Center 0 6 0 1 6 2 2 0 0 0 0 1
Greenfields Property 2 0 0 0 0 5 3 7 1 0 13 0
Total Trips (Commuter Peak) 12 22 0 15 15 63 46 59 6 0 112 29
Total Trips (ES Peak) 9 18 0 25 12 49 36 93 5 0 145 38
Total Trips (HS Peak) 10 20 0 13 13 55 40 51 5 0 97 25
2012 FB PM Braddock Road and Goshen Road
NB SB EB ws
L T R L T R L T R L T R
LCPS MS-5 47 58
Westport By-Right 0 0 0 0 0 0 0 14 0 0 25 0
Lenah Property 0 0 0 0 0 0 0 8 0 0 15 0
Braddock Crossing 0 0 0 0 0 0 0 6 0 0 9 0
Stoneridge Residential 0 0 0 0 0 0 0 1 0 0 0 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 1 0 0 1 0
Marrwood Property 7 13
C.D.Smith 24 12
Kirkpatrick Farms 0 0 0 0 0 0 0 2 0 0 1 0
Kirkpatrick Farms West 19 10
Braddock Corner 6 3
Providence Glen 4 2
Gum Spring Village Center 0 0 0 0 0 0 0 2 0 0 1 0
Greenfields Property 0 0 0 0 0 0 0 6 0 0 11 0
Total Trips (Commuter Peak) 0 0 0 0 0 0 0 99 0 0 103 0
Total Trips (ES Peak) 0 0 0 0 0 0 0 124 0 0 138 0
Total Trips (HS Peak) 0 0 0 0 0 0 0 86 0 0 89 0
2012 FB PM Route 50 and Goshen Road
NB SB EB WB
L T R L T R L T R L T R
LCPS MS-5
Westport By-Right 1 0 1 0 0 0 0 11 2 2 5 0
Lenah Property 0 0 0 0 0 0 0 5 0 0 9 0
Braddock Crossing 0 0 0 0 0 0 0 3 0 0 6 0
Stoneridge Residential 0 0 0 0 0 0 0 1 0 0 0 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 1 0 0 1 0
Marrwood Property 4 7 8 15
C.D.Smith 1 0
Kirkpatrick Farms 0 0 0 0 0 0 0 0 0 0 0 0
Kirkpatrick Farms West
Braddock Corner 1 1
Providence Glen 17 15
Gum Spring Village Center 0 0 0 0 0 0 0 0 0 0 0 0
Greenfields Property 0 0 0 0 0 0 0 0 0 0 1 0
Total Trips (Commuter Peak) 5 0 8 0 0 0 0 41 10 17 38 0
Total Trips (ES Peak) 4 0 6 0 0 0 0 32 8 13 30 0
Total Trips (HS Peak) 4 0 7 0 0 0 0 35 9 15 33 0
2012 FB PM Braddock Rd and North Star Blvd. (Rel Rt.659)
NB SB EB ws
L T R L T R L T R L T R
LCPS MS-5 47 58
Westport By-Right 0 0 0 12 21 0
Lenah Property 0 0 0 6 11 0
Braddock Crossing 0 0 0 0 4 0 0 7 0
Stoneridge Residential 0 0 0 1 0 0
Stoneridge Retail/Ancellary Uses 0 0 0 1 1 0
Marrwood Property 4 7
C.D.Smith 33 17 34 63
Kirkpatrick Farms 0 0 0 2 1 0
Kirkpatrick Farms West 19 10
Braddock Corner 7 4
Providence Glen 6 2
Gum Spring Village Center 0 0 0 0 0 0 0 8 0 0 4 0
Greenfields Property 0 0 0 11 20 0
Total Trips (Commuter Peak) 0 0 0 33 0 17 34 80 0 0 88 63
Total Trips (ES Peak) 0 0 0 26 0 13 27 109 0 0 127 49
Total Trips (HS Peak) 0 0 0 29 0 15 30 70 0 0 77 55
2012 FB PM Gum Spring and Tall Cedars Pkwy
NB SB EB WB
L T R L T R L T R L T R
LCPS MS-5 16 13
Westport By-Right 0 6 0 11 0 0 0 0 0 0 0
Lenah Property 0 1 0 3 0 0 0 0 0 0 0
Braddock Crossing 0 1 0 0 2 0 0 0 0 0 0 0
Stoneridge Residential 3 0 0 0 1 1 0 1 0 0 0
Stoneridge Retail/Ancellary Uses 3 0 0 0 3 3 0 4 0 0 0
Marrwood Property 0 1 1
C.D.Smith 0 7 14
Kirkpatrick Farms 0 1 0 2 0 0 0 0 0 0 0
Kirkpatrick Farms West 0 7 13
Braddock Corner 1 4 9
Providence Glen 1 7 18
Gum Spring Village Center 0 1 0 0 2 0 0 0 0 0 0 0
Greenfields Property 0 3 0 5 0 0 0 0 0 0 0
Total Trips (Commuter Peak) 5 4 37 0 79 4 4 0 5 0 0 0
Total Trips (ES Peak) 4 19 29 0 74 3 3 0 4 0 0 0
Total Trips (HS Peak) 4 3 32 0 68 4 3 0 4 0 0 0




Anushree Goradia

From: phillips, george [George.Phillips@loudoun.gov]

Sent: Monday, February 08, 2010 4:48 PM

To: Dabestani, Cina; Tushar Awar

Cc: Anushree Goradia; Mosurak, Lou

Subject: RE: HS-7 Scoping Meeting Follow Up (High School - Loudoun County)

Cina and Tushar- 2/8/10

We specifically recommend using the Loudoun Growth Summary in our FSM Traffic Scoping Guidelines so | am
comfortable with the Loudoun County growth summary info plus the 2% inherent as well.

Thanks, George

From: Dabestani, Cina [mailto:Cina.Dabestani@VDOT.Virginia.gov]

Sent: Monday, February 08, 2010 8:56 AM

To: Tushar Awar; phillips, george

Cc: Anushree Goradia

Subject: RE: HS-7 Scoping Meeting Follow Up (High School - Loudoun County)

Tushar,
| am o.k. with this suggestion of yours.

--Cina

From: Tushar Awar [mailto:tushar.awar@goroveslade.com]

Sent: Monday, February 08, 2010 8:55 AM

To: Dabestani, Cina; phillips, george

Cc: Anushree Goradia

Subject: RE: HS-7 Scoping Meeting Follow Up (High School - Loudoun County)

Cina,

Thanks for your review. The growth rate generated by the background developments alone is 13.3% which is 2% higher
than what the Loudoun County Growth Summary is suggesting (11.2%). We will include the 2% growth per year, but will
adjust the background developments to match the Loudoun County Growth Summary. Is that ok?

We are not suggesting no growth at all, as that is not realistic. What we are suggesting is that the inherent growth (2%
per year) and trips generated by the background developments match the Loudoun County Growth Summary projection
of 11.2% per year.

-Tushar

Tushar A. Awar, P.E., PTOE

Project Manager

Gorove/Slade Associates, Inc.

p: 703-787-9595 ext. 109 | f: 703-787-9905



From: Dabestani, Cina [mailto:Cina.Dabestani@VDOT.Virginia.gov]

Sent: Monday, February 08, 2010 8:47 AM

To: Tushar Awar; phillips, george

Cc: Anushree Goradia

Subject: RE: HS-7 Scoping Meeting Follow Up (High School - Loudoun County)

Tushar,

A short time period of 2004-2009 when bottom has fallen out of the nation’s economy which in turn shows no growth is not
acceptable for such decision as NOT to add 2% background growth.

Therefore, no | disagree with your proposal of not including 2% growth per year.

--Cina

From: Tushar Awar [mailto:tushar.awar@goroveslade.com]

Sent: Friday, February 05, 2010 2:13 PM

To: Dabestani, Cina; phillips, george

Cc: Anushree Goradia

Subject: RE: HS-7 Scoping Meeting Follow Up (High School - Loudoun County)

George and Cina,

I wanted to follow up with you on the background assumptions for the proposed High School project in Loudoun

County. Based on the background assumptions agreed to at the scoping meeting, we evaluated the future traffic
projections along Route 620 (Braddock Road) and Route 659 (Gum Spring Road). However, the actual traffic counts
comparison provided in the document shows that there has been no growth in traffic volumes along Route 620 and Route
659 (comparing 2004 and 2009 counts).

We have adjusted our background traffic assumptions to match with the Loudoun County's Growth Summary. Trips
generated by the background developments exclusively show a growth rate higher than the Loudoun County Growth
Summary projections. Hence, we request that an additional inherent growth rate of 2% per year should not be applied to
these roads in order to avoid double counting and unrealistic projections. The attached document summarizes our
findings.

Please review the attached document and let us know if you have any questions. Thanks for your help in reviewing this in
advance.

Thanks,
Tushar

Tushar A. Awar, P.E., PTOE

Project Manager

Gorove/Slade Associates, Inc.

p: 703-787-9595 ext. 109 | f: 703-787-9905



From: Tushar Awar

Sent: Monday, December 07, 2009 9:50 AM

To: 'Dabestani, Cina'

Cc: Christopher M. Tacinelli; Anushree Goradia; 'phillips, george'; 'Raj, Arun A.'; Faghri, Arsalan
Subject: HS-7 Scoping Meeting Follow Up (High School - Loudoun County)

Cina,

We recently had a scoping meeting with VDOT and OTS for the proposed High School and Elementary School project in
Loudoun County, VA. The proposed location is along existing Goshen Road in the Stoneridge area. At the scoping
meeting, the background traffic assumptions were discussed. George Phillips represented OTS and provided his thoughts
and recommendations for the assumptions. However, since VDOT Planning was not at the meeting, it was decided

that information regarding background assumptions and inherent growth for the regional roads will be submitted
electronically to OTS and VDOT Planning staff for review. Attached is the memorandum, which summarizes this
information. Please review the attached document and let us know if you agree with the assumptions and if you have any
comments or questions.

We'll greatly appreciate your feedback. Thanks.

-Tushar

Tushar A. Awar, P.E., PTOE
Project Manager

Gorove/Slade Associates, Inc.
Transportation, Traffic, and Parking

p: 703-787-9595 ext. 109 | f: 703-787-9905

3914 Centreville Road, Suite 330 | Chantilly, VA 20151
tushar.awar@goroveslade.com | www.goroveslade.com

Please consider the environment before printing this email. Thank you.



GOROVE/SLADE ASSOCIATES, INC. e a7 9905

Ch
L8 3014 Centreville Road / Suite 330 / Chantilly, VA 20151

BACKGROUND TRAFFIC CALCULATIONS

The proposed HS 7 site is located along Goshen Road, west of Route 659 and north of Braddock Road. The
primary study intersections identified in the scope are located along Braddock Road (Route 620) and Gum
Spring Road (Route 659). A comparison of actual traffic counts conducted at the intersection of Route 659
and Route 620 was compiled from the year 2004 to 2009 (current). The assumptions presented in the
Loudoun County Growth Summary were also evaluated. In addition, the growth rate based on trips
generated by background developments assumed in the study was also evaluated. The findings are

presented below:

» Based on actual field counts at the intersection of Route 659 and Route 620, there has been no
change in the traffic volumes during the peak hours (AM and PM) at this intersection from 2004 to
2009. In fact, the volumes have slightly decreased (-0.1%). Please see Table 1 for details.

» The Loudoun County growth summary shows an 11.2% increase per year from 2009 to 2015,
based on household and employment trends. Please see Table 2 for details.

» The trips generated by background developments included in the traffic study, show a 13.3%
increase in traffic per year from 2009 to 2015. This does not include the inherent growth and is
purely based on trips generated by background developments. Please see Table 3 for details and

the list of background assumptions (inside and outside the study area).

The table below summarizes the findings presented above:

Route 659 and Route 620 ANNUAL GROWTH
DATA SOURCE CALCULATIONS
ACTUAL FIELD COUNTS -0.1%
LOUDOUN COUNTY GROWTH SUMMARY 11.2%
BACKGROUND DEVELOPMENTS 13.3%

The results presented in the table above show that there has been no change in traffic volume along Route
659 and Route 620. The trips generated by background developments project a higher annual growth rate
than the Loudoun County Growth Summary assumptions. The original scoping document calls for, in
addition to trips generated by the background developments, an inherent growth of 2% per year to be
applied to Route 659 and Route 620. Based on the findings presented above, the trips generated by the
background developments alone account for the traffic growth in the area at 13.3%, which is even higher
than the Loudoun County Growth Summary projections. Hence, we request that the inherent growth
assumption of 2% per year should not be applied to these roads in the TIA in order to avoid double

counting and unrealistic projections.

TRANSPORTATION, TRAFFIC, and PARKING www.goroveslade.com



Route 659 and Route 620 Traffic Projections

February 5, 2010
Page 2

Table 1

Table 1: Route 659 and Braddock Road - Actual Counted AM + PM Volumes Combined

Traffic Counts - From TIA's Conducted in the Area (AMPH + PMPH)

% Growth Per Year
Traffic Study 2004 2007 2008 2009 2004-2009
Glasscock 3,001
Dulles South Properties 2,503
Greenfields Property/Lenah Property 2,377
LCPS MS-5 Property 2,453
HS-7 2,487
Total Summary (Average) 2,503 3,001 2,415 2,487 -0.1%

Table 2

Table 2: Forecast Trends Per Loudoun County Growth Summary

PROJECTED TREND - DULLES SUBAREA

Forecasts Growth Per Year
2009 2015 2009-2015
Housing Unit Trend for Dulles Sub-Area 12,871 18,623 6.4%
Employment Trend for Dulles Sub-Area 26,666 35,375 4.8%
Total 11.2%
Table 3
Table 3: Background Developments - Annual Growth
Existing Background Traffic Total Annual Growth
2009 2015 2015 2009-2015
2,487 2,764 5,251 13.3%

List of Background Developments:

Within the general Study Area:

Stone ridge

CD Smith

O I R D

Westport By-Right Property

Marrwood Property

Kirkpatrick Farms West
Kirkpatrick Farms

Braddock Corner

Greenfields (By-right Density)

TRANSPORTATION, TRAFFIC, and PARKING

www.goroveslade.com




Route 659 and Route 620 Traffic Projections
February 5, 2010
Page 3

9. Greenfield Property

10. Gum Spring Village Center
Outside the general Study Area:
11. Providence Glen

12. LCPS MS

13. Arcola Center
Please see attached Map showing the location of background developments

TRANSPORTATION, TRAFFIC, and PARKING www.goroveslade.com
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Loudoun County School Board (HS-7) - Traffic Impact Study m

APPENDIX G

INTERSECTION CAPACITY ANALYSIS RESULTS — FUTURE CONDITIONS
WITHOUT PROPOSED DEVELOPMENT (2012)




HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Future Bakground

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2012 Future Bakground
I T 2l N BV

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 11 25 384 12 12 8 38 4 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 11 948 12 27 417 13 13 9 41 4 1 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 960 1233 1454 474 1013 1453 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 960 1233 1454 474 1013 1453 209

tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )

p0 queue free % 99 96 90 93 92 97 99 100

cM capacity (veh/h) 1125 713 127 123 537 163 123 797

Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 474 474 12 27 209 209 13 63 5

Volume Left 11 0 0 0 27 0 0 0 13 4

Volume Right 0 0 0 12 0 0 0 13 41 0

cSH 1125 1700 1700 1700 713 1700 1700 1700 252 153

Volume to Capacity 001 028 028 001 004 012 012 001 025 004

Queue Length 95th (ft) 1 0 0 0 3 0 0 0 24 3

Control Delay (s) 8.2 0.0 0.0 00 103 0.0 0.0 00 240 294

Lane LOS A B C D

Approach Delay (s) 0.1 0.6 240 294

Approach LOS C D

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 30 67 43 312 325 18
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 33 73 47 339 353 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 786 353 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 786 353 353
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 91 89 96
cM capacity (veh/h) 347 690 1205
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 33 73 386 353 20
Volume Left 33 0 47 0 0
Volume Right 0 73 0 0 20
cSH 347 690 1205 1700 1700
Volume to Capacity 009 011 004 021 0.01
Queue Length 95th (ft) 8 9 3 0 0
Control Delay (s) 164 108 13 0.0 0.0
Lane LOS C B A
Approach Delay (s) 12.6 13 0.0
Approach LOS B
Intersection Summary
Average Delay 21
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

300: Braddock Road & Gum Spring Road 2012 Future Bakground 400: Braddock Road & Goshen Road 2012 Future Bakground
O N L U N S N A o AN S

Movement EBL EBT EBR _WBL WBT WBR NBL NBT NBR _SBL SBT _ SBR Movement EBL EBT WBT WBR SBL SBR

Lane Configurations i Fd i Fd LSS % 44 Fd Lane Configurations J T L

Volume (vph) 115 459 38 87 186 206 24 248 112 215 165 52 Volume (veh/h) 15 228 204 2 0 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Free  Free Stop

Total Lost time (s) 70 70 70 70 70 70 70 70 70 Grade 0% 0% 0%

Lane Util. Factor 100  1.00 100 100 100 095 100 095 100 Peak Hour Factor 092 092 092 092 092 092

Frt 100 085 100 08 100 095 100 100 085 Hourly flow rate (vph) 16 248 22 2 0 3

Flt Protected 099  1.00 098 100 095 1.00 095 100 1.00 Pedestrians

Satd. Flow (prot) 1844 1583 1833 1583 1770 3374 1770 3539 1583 Lane Width (ft)

Flt Permitted 099 100 098 100 064 100 027 100 1.00 Walking Speed (ft/s)

Satd. Flow (perm) 1844 1583 1833 1583 1190 3374 495 3539 1583 Percent Blockage

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092 Right tum flare (veh)

Adj. Flow (vph) 125 499 4 9% 202 224 26 270 122 299 179 57 Median type None  None

RTOR Reduction (vph) 0 0 7 0 0 156 0 48 0 0 0 2 Median storage veh)

Lane Group Flow (vph) 0 624 34 0 297 68 26 344 0 299 179 31 Upstream signal (ft)

Tum Type Split pm+ov  Split pm+ov  pm+pt pm+pt pm+ov PX, platoon unblocked

Protected Phases 4 4 5 8 8 1 5 2 1 6 4 vC, conflicting volume 222 503 223

Permitted Phases 4 8 2 6 6 vCl1, stage 1 conf vol

Actuated Green, G (s) 300 332 180 328 202 170 388 286 586 vC2, stage 2 conf vol

Effective Green, g (s) 300 332 180 328 202 170 388 286 586 vCu, unblocked vol 222 503 223

Actuated g/C Ratio 028 031 017 030 019 016 036 027 054 tC, single (s) 41 64 62

Clearance Time (s) 70 70 70 70 70 70 70 70 70 tC, 2 stage (s)

Vehicle Extension (s) 30 30 30 30 30 30 30 30 30 tF (s) 22 35 33

Lane Grp Cap (vph) 513 488 306 584 240 532 353 939 963 PO queue free % 9 100 100

vis Ratio Prot 034 0.00 016 002 000 0.0 012 005 001 EMIGaAGI(VEND) L iz

v/s Ratio Perm 0.02 0.03  0.02 c0.19 0.01 Direction, Lane # EB1 WB1 SB1

vlc Ratio 122 007 097 012 011 065 085 019 003 Volume Total 264 204 3

Uniform [_)elay, dl 389 264 446 271 361 426 2715 306 11.4 Volume Left 16 0 0

Progression Factor 100 100 100 100 1.00  1.00 100 100 1.00 Volume Right 0 2 3

Incremental Delay, d2 114.2 0.1 433 0.1 0.2 2.7 16.9 0.1 0.0 ¢SH 1347 1700 817

Delay(s) 1531 264 879 271 363 453 444 307 114 Volume to Capacity 001 013 000

Level of Service F C F C D D D c B Queue Length 95th (i) 1 ) 0

Approach Delay (s) 1453 61.8 447 36.3 Control Delay (s) 0.6 0.0 94

Approach LOS F E D D Lane LOS A A

Intersection Summary Approach Delay (s) 06 00 94

HCM Average Control Delay 78.0 HCM Level of Service E Approach LOS A

HCM Volume to Capacity ratio 0.97 Intersection Summary

Actuated Cycle Length (s) 107.8 Sum of lost time (s) 21.0 Average Delay 0.4

Intersection Capacity Utilization 94.1% ICU Level of Service F Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15 Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report

2/18/2010 Page 3 2/18/2010 Page 4




HCM Unsignalized Intersection Capacity Analysis

800: Braddock Road & North Star Blvd.

LCPS (HS 7)
2012 Future Bakground

A oL N 4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations T L
Volume (veh/h) 25 203 171 18 60 E5)
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 27 221 186 20 65 38
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 205 471 196
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 205 471 196
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 39
p0 queue free % 98 88 96
cM capacity (veh/h) 1366 541 846
Direction, Lane # EB1 WB1 SB1
Volume Total 248 205 103
Volume Left 27 0 65
Volume Right 0 20 38
cSH 1366 1700 623
Volume to Capacity 002 012 017
Queue Length 95th (ft) 2 0 15
Control Delay (s) 1.0 00 119
Lane LOS A B
Approach Delay (s) 1.0 00 119
Approach LOS B
Intersection Summary
Average Delay 27
Intersection Capacity Utilization 37.6% ICU Level of Service

Analysis Period (min)

Timing Plan: AM HS Peak

2/18/2010

Synchro 7 - Report
Page 5




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Future Bakground

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Future Bakground

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 19 68 58 177 616 53
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
21 74 63

092 092 092
192 670 58

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 325 12 29 1129 4 5 1 22 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 13 32 1227 4 5 1 24 1 8 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1232 366 1040 1650 177 1493 1659 614
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1232 366 1040 1650 177 1493 1659 614
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 100 97 97 99 97 99 92 99
cM capacity (veh/h) 562 1189 168 95 836 80 94 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 177 177 13 32 614 614 4 30 13

Volume Left 1 0 0 0 32 0 0 0 5 1

Volume Right 0 0 0 13 0 0 0 4 24 4

cSH 562 1700 1700 1700 1189 1700 1700 1700 420 125

Volume to Capacity 000 010 010 001 003 036 036 000 007 010

Queue Length 95th (ft) 0 0 0 0 2 0 0 0 6 9

Control Delay (s) 114 0.0 0.0 0.0 8.1 0.0 0.0 00 142 372

Lane LOS B A B E

Approach Delay (s) 0.0 0.2 142 372

Approach LOS B E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 988 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 670 670

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 92 84 93

cM capacity (veh/h) 255 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 21 74 255 670 58
Volume Left 21 0 63 0 0
Volume Right 0 74 0 0 58
cSH 255 457 921 1700 1700
Volume to Capacity 008 016 0.07 039 0.03
Queue Length 95th (ft) 7 14 6 0 0
Control Delay (s) 203 144 2.8 0.0 0.0
Lane LOS C B A

Approach Delay (s) 15.7 2.8 0.0
Approach LOS c

Intersection Summary

Average Delay 20

Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak

2/18/2010

Synchro 7 - Report

Page 1

Timing Plan: PM HS Peak

2/18/2010

Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Future Bakground 400: Braddock Road & Goshen Road 2012 Future Bakground
O N L U N S N A o AN S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations i Fd i Fd LSS % 44 Fd Lane Configurations J T L
Volume (vph) % 128 42 136 187 109 32 149 62 77 286 68 Volume (veh/h) 15 116 131 2 0 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Free  Free Stop
Total Lost time (s) 70 70 70 70 70 70 70 70 70 Grade 0% 0% 0%
Lane Util. Factor 100  1.00 100 100 100 095 100 095 100 Peak Hour Factor 092 092 092 092 092 092
Frt 100 085 100 085 100 0.9 100 100 085 Hourly flow rate (vph) 16 126 142 2 0 3
FIt Protected 0.98  1.00 098 100 095 1.00 095 1.00 1.00 Pedestrians
Satd. Flow (prot) 1824 1583 1824 1583 1770 3384 1770 3539 1583 Lane Width (ft)
Flt Permitted 098  1.00 098 100 056 100 052 100 100 Walking Speed (ft/s)
Satd. Flow (perm) 1824 1583 1824 1583 1048 3384 972 3539 1583 Percent Blockage
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092 Right tum flare (veh)
Adj. Flow (vph) 104 139 46 148 203 118 35 162 67 84 311 74 Median type None  None
RTOR Reduction (vph) 0 0 20 0 0 79 0 43 0 0 0 46 Median storage veh)
Lane Group Flow (vph) 0 243 26 0 351 39 35 186 0 84 311 28 Upstream signal (ft)
Turn Type Split pm+ov  Split pm+ov  pm+pt pm+pt pm+ov pX, platoon unblocked
Protected Phases 4 4 5 8 8 1 5 2 1 6 4 vC, conflicting volume 142 302 143
Permitted Phases 4 8 2 6 6 vCl, stage 1 conf vol
Actuated Green, G (s) 164 210 219 288 184 138 230 161 325 vC2, stage 2 conf vol
Effective Green, g (s) 164 210 219 288 184 138 230 161 325 vCu, unblocked vol 142 302 143
Actuated g/C Ratio 019 024 025 033 021 016 026 019 037 tC, single (s) 41 64 62
Clearance Time (s) 70 70 70 70 70 70 70 70 70 tC, 2 stage (s)
Vehicle Extension (s) 30 30 30 30 30 30 30 30 30 tF (s) 22 35 33
Lane Grp Cap (vph) 344 382 459 651 260 537 320 655 719 PO queue free % 99 100 100
vis Ratio Prot 0.3 0.00 €019 000 001 005 0.02 009 001 cM capacity (vehvh) 1440 682 904
v/s Ratio Perm 0.01 0.02  0.02 0.05 0.01 Direction, Lane # EB1 WB1 SB1
vlc Ratio 071 007 076 006 013 035 026 047 004 Volume Total 2 15 3
Uniform Delay, d1 330 254 30.2 19.9 276 326 247 317 17.3 Volume Left 16 0 0
Progression Factor 100 100 100 100 1.00  1.00 100 100  1.00 Volume Right 0 2 3
Incremental Delay, d2 6.5 0.1 74 0.0 0.2 0.4 04 0.5 0.0 ¢SH 1440 1700 904
Delay(s) 395 255 376 199 278 330 252 32 1713 Volume to Capacity 001 009 000
Level of Service D Cc D B C Cc C C B Queue Length 95th (i) 1 0 0
Approach Delay (s) 37.3 331 323 28,6 Control Delay (s) 0.9 0.0 90
Approach LOS D (o} C C Lane LOS A A
Intersection Summary Approach Delay (s) 09 00 90
HCM Average Control Delay 324 HCM Level of Service C Approach LOS A
HCM Volume to Capacity ratio 0.57 Intersection Summary
T I -7 o — |
s : ! ntersection Capacity Utilization 27.3% ICU Level of Service A
Analysis Period (min) 15 Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
2/18/2010 Page 3 2/18/2010 Page 4




HCM Unsignalized Intersection Capacity Analysis

800: Braddock Road & North Star Blvd.

LCPS (HS 7)
2012 Future Bakground

A oL N 4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations i T L
Volume (veh/h) 33 83 106 55 29 27
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 36 90 115 60 32 29
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 175 307 145
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 175 307 145
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 39
p0 queue free % 97 95 97
cM capacity (veh/h) 1401 668 902
Direction, Lane # EB1 WB1 SB1
Volume Total 126 175 61
Volume Left 36 0 32
Volume Right 0 60 29
cSH 1401 1700 763
Volume to Capacity 003 010 0.8
Queue Length 95th (ft) 2 0 6
Control Delay (s) 23 00 101
Lane LOS A B
Approach Delay (s) 23 00 101
Approach LOS B
Intersection Summary
Average Delay 25
Intersection Capacity Utilization 28.5% ICU Level of Service

Analysis Period (min)

Timing Plan: PM HS Peak

2/18/2010

Synchro 7 - Report
Page 5




HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Future Bakground

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2012 Future Bakground
I T 2l N BV

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 11 25 384 12 12 8 38 4 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 11 948 12 27 417 13 13 9 41 4 1 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 960 1233 1454 474 1013 1453 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 960 1233 1454 474 1013 1453 209

tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )

p0 queue free % 99 96 90 93 92 97 99 100

cM capacity (veh/h) 1125 713 127 123 537 163 123 797

Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 474 474 12 27 209 209 13 63 5

Volume Left 11 0 0 0 27 0 0 0 13 4

Volume Right 0 0 0 12 0 0 0 13 41 0

cSH 1125 1700 1700 1700 713 1700 1700 1700 252 153

Volume to Capacity 001 028 028 001 004 012 012 001 025 004

Queue Length 95th (ft) 1 0 0 0 3 0 0 0 24 3

Control Delay (s) 8.2 0.0 0.0 00 103 0.0 0.0 00 240 294

Lane LOS A B C D

Approach Delay (s) 0.1 0.6 240 294

Approach LOS C D

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: AM HS Peak

Mitigated

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 30 67 43 312 325 18
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 33 73 47 339 353 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 786 353 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 786 353 353
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 91 89 96
cM capacity (veh/h) 347 690 1205
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 33 73 386 353 20
Volume Left 33 0 47 0 0
Volume Right 0 73 0 0 20
cSH 347 690 1205 1700 1700
Volume to Capacity 009 011 004 021 0.01
Queue Length 95th (ft) 8 9 3 0 0
Control Delay (s) 164 108 13 0.0 0.0
Lane LOS C B A
Approach Delay (s) 12.6 13 0.0
Approach LOS B
Intersection Summary
Average Delay 21
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

Mitigated

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Future Bakground
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 115 459 38 87 186 206 24 248 112 275 165 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3374 1770 3539 1583
Flt Permitted 056 1.00 100 023 100 100 064 1.00 030 100 1.00
Satd. Flow (perm) 1044 1863 1583 426 1863 1583 1190 3374 560 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 125 499 41 95 202 224 26 270 122 299 179 57
RTOR Reduction (vph) 0 0 26 0 0 117 0 47 0 0 0 36
Lane Group Flow (vph) 125 499 15 95 202 107 26 345 0 299 179 21
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 8 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 359 30.7 33.7 315 285 438 19.6 16.6 38.9 28.9 341
Effective Green, g (s) 359 307 337 315 285 438 196 166 389 289 341
Actuated g/C Ratio 0.38 0.33 0.36 0.34 0.30 0.47 0.21 0.18 0.42 0.31 0.36
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 611 688 186 567 859 268 598 431 1093 695
v/s Ratio Prot 002 c027 000 ¢c0.02 011 002 000 0.10 c0.11 005 0.0
v/s Ratio Perm 0.09 001 015 005  0.02 c0.18 0.01
vic Ratio 028 082 002 051 036 012 010 058 069 016 0.3
Uniform Delay, d1 192 289 193 248 254 141 297 353 200 236 191
Progression Factor 100 100 100 100 1.00 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.4 8.3 0.0 24 04 0.1 0.2 14 48 0.1 0.0
Delay (s) 19.6 372 19.3 27.1 258 141 298 36.6 248 23.6 19.1
Level of Service B D B C C B [ D C C B
Approach Delay (s) 328 21.0 36.2 238
Approach LOS C (o} D C
Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 93.6 Sum of lost time () 14.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak
Mitigated

Synchro 7 - Report
Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) 15 228 204 2 0 3
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 16 248 222 2 0 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 222 503 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 222 503 223
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 99 100 100
cM capacity (veh/h) 1347 522 817
Direction, Lane # EB1 WB1 SB1
Volume Total 264 224 3
Volume Left 16 0 0
Volume Right 0 2 3
cSH 1347 1700 817
Volume to Capacity 001 013 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 0.6 0.0 94
Lane LOS A A
Approach Delay (s) 0.6 0.0 94
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 34.3% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Mitigated

2012 Future Bakground



HCM Unsignalized Intersection Capacity Analysis

800: Braddock Road & North Star Blvd.

LCPS (HS 7)
2012 Future Bakground

A oL N 4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations T L
Volume (veh/h) 25 203 171 18 60 E5)
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 27 221 186 20 65 38
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 205 471 196
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 205 471 196
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 39
p0 queue free % 98 88 96
cM capacity (veh/h) 1366 541 846
Direction, Lane # EB1 WB1 SB1
Volume Total 248 205 103
Volume Left 27 0 65
Volume Right 0 20 38
cSH 1366 1700 623
Volume to Capacity 002 012 017
Queue Length 95th (ft) 2 0 15
Control Delay (s) 1.0 00 119
Lane LOS A B
Approach Delay (s) 1.0 00 119
Approach LOS B
Intersection Summary
Average Delay 27
Intersection Capacity Utilization 37.6% ICU Level of Service

Analysis Period (min)

Timing Plan: AM HS Peak

Mitigated

Synchro 7 - Report
Page 5




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Future Bakground

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Future Bakground

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 19 68 58 177 616 53
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
21 74 63

092 092 092
192 670 58

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 325 12 29 1129 4 5 1 22 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 13 32 1227 4 5 1 24 1 8 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1232 366 1040 1650 177 1493 1659 614
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1232 366 1040 1650 177 1493 1659 614
tC, single (s) 41 41 75 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 100 97 97 99 97 99 92 99
cM capacity (veh/h) 562 1189 168 95 836 80 94 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 177 177 13 32 614 614 4 30 13

Volume Left 1 0 0 0 32 0 0 0 5 1

Volume Right 0 0 0 13 0 0 0 4 24 4

cSH 562 1700 1700 1700 1189 1700 1700 1700 420 125

Volume to Capacity 000 010 010 001 003 036 036 000 007 010

Queue Length 95th (ft) 0 0 0 0 2 0 0 0 6 9

Control Delay (s) 114 0.0 0.0 0.0 8.1 0.0 0.0 00 142 372

Lane LOS B A B E

Approach Delay (s) 0.0 0.2 142 372

Approach LOS B E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 988 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 670 670

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 92 84 93

cM capacity (veh/h) 255 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 21 74 255 670 58
Volume Left 21 0 63 0 0
Volume Right 0 74 0 0 58
cSH 255 457 921 1700 1700
Volume to Capacity 008 016 0.07 039 0.03
Queue Length 95th (ft) 7 14 6 0 0
Control Delay (s) 203 144 2.8 0.0 0.0
Lane LOS C B A

Approach Delay (s) 15.7 2.8 0.0
Approach LOS c

Intersection Summary

Average Delay 20

Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak

Mitigated

Synchro 7 - Report

Page 1

Timing Plan: PM HS Peak

Mitigated

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
400: Braddock Road & Goshen Road

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Future Bakground
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 96 128 42 136 187 109 32 149 62 T 286 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3384 1770 3539 1583
Flt Permitted 063 100 100 057 100 100 056  1.00 044 100 1.00
Satd. Flow (perm) 1174 1863 1583 1068 1863 1583 1048 3384 822 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 104 139 46 148 203 118 35 162 67 84 311 74
RTOR Reduction (vph) 0 0 35 0 0 79 0 43 0 0 0 51
Lane Group Flow (vph) 104 139 11 148 203 39 35 186 0 84 311 23
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 8 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 20.0 133 16.4 24.4 15.5 22.7 13.9 10.8 22.1 14.9 216
Effective Green, g (s) 200 133 164 244 155 227 139 108 221 149 216
Actuated g/C Ratio 0.29 0.20 0.24 0.36 0.23 0.33 0.20 0.16 0.32 0.22 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 403 363 543 474 423 689 246 536 366 773 664
v/s Ratio Prot 003 007 000 ¢c0.04 c011 001 001 005 €0.02 ¢c0.09 0.0
v/s Ratio Perm 0.05 001 007 002  0.02 0.05 0.01
vic Ratio 026 038 002 031 048 006 014 035 023 040 004
Uniform Delay, d1 181 239 198 154 229 155 221 256 165 228 161
Progression Factor 100 100 100 100 100 1.00 1.00 1.00 100 100 1.00
Incremental Delay, d2 0.3 0.7 0.0 04 0.9 0.0 0.3 0.4 0.3 0.3 0.0
Delay (s) 18.4 24.6 19.8 15.8 237 155 223 26.0 16.8 232 16.1
Level of Service B C B B C B [ C B C B
Approach Delay (s) 216 19.1 255 20.9
Approach LOS C B Cc C
Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 68.2 Sum of lost time () 21.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Mitigated

Synchro 7 - Report
Page 3

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) 15 116 131 2 0 3
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 16 126 142 2 0 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 142 302 143
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 142 302 143
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 99 100 100
cM capacity (veh/h) 1440 682 904
Direction, Lane # EB1 WB1 SB1
Volume Total 142 145 3
Volume Left 16 0 0
Volume Right 0 2 3
cSH 1440 1700 904
Volume to Capacity 001 009 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 0.9 0.0 9.0
Lane LOS A A
Approach Delay (s) 0.9 0.0 9.0
Approach LOS A
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 27.3% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Mitigated

2012 Future Bakground



HCM Unsignalized Intersection Capacity Analysis

800: Braddock Road & North Star Blvd.

LCPS (HS 7)
2012 Future Bakground

A oL N 4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations i T L
Volume (veh/h) 33 83 106 55 29 27
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 36 90 115 60 32 29
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 175 307 145
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 175 307 145
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 39
p0 queue free % 97 95 97
cM capacity (veh/h) 1401 668 902
Direction, Lane # EB1 WB1 SB1
Volume Total 126 175 61
Volume Left 36 0 32
Volume Right 0 60 29
cSH 1401 1700 763
Volume to Capacity 003 010 0.8
Queue Length 95th (ft) 2 0 6
Control Delay (s) 23 00 101
Lane LOS A B
Approach Delay (s) 23 00 101
Approach LOS B
Intersection Summary
Average Delay 25
Intersection Capacity Utilization 28.5% ICU Level of Service

Analysis Period (min)

Timing Plan: PM HS Peak

Mitigated

Synchro 7 - Report
Page 5




Loudoun County School Board (HS-7) - Traffic Impact Study

APPENDIX H

DIRECTION OF APPROACH PROJECTION ESTIMATES AND
CALCULATIONS
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HIGH SCHOOL DOA ESTIMATION FOR 2012-2013 (PURE FEED)

Direction of Approach for each Zone Traffic Generated from Each Zone
WB WB EB WB WB
NB Stone | SB Stone NB Gum Braddock Braddock Destiny | NB Stone SB Stone NB Gum Braddock  Braddock EB Destiny
Springs | Springs SB Spring Rd EB Route EB (West of (east of SB NB Dr then Springs  Springs SB  Spring Rd EB Route EB (West of (east of SB NB Dr then SB
then WB | then WB Route (South of SB Rel Rt. 50 then SB Route WwB EB Gum Gum  Fleetwood/ Lightridg SB Gum | then WB then WB Route (Southof SBRelRt. 50then Route WB Route EB Gum Gum Fleetwood/ Lightridge Gum
DS Zones | Students [ TCPkwy | TCPkwy 15  Braddock) 659 Rt 15 50 Route 50 Braddock Spring)  Spring) Goshen eFarm  Spring i TCPkwy TCPkwy 15  Braddock) 659 SB Rt 15 50 50 Braddock Spring) Spring) Goshen Farm Spring TOTAL
DS04 20 50% 50% 0 0 10 0 0 0 10 0 0 0 0 0 0 0 20
DS04.1 13 100% 0 0 0 0 0 13 0 0 0 0 0 0 0 0 13
DS05 12 100% 0 0 0 0 0 12 0 0 0 0 0 0 0 0 12
DS06 47 100% 0 0 0 0 0 0 0 0 47 0 0 0 0 0 47
DS06.1 2 100% 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2
DS06.2 1 100% 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
DS06.3 1 100% 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
DS07 1 100% 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
DS07.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS07.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS08 6 20% 80% 0 0 0 0 0 0 1 0 0 0 0 5 0 0 6
DS08.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS09 5 50% 50% 0 0 0 0 3 0 0 3 0 0 0 0 0 0 5
DS09.1 1 100% 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
DS10 96 25% 75% 0 0 0 0 0 0 24 0 72 0 0 0 0 0 96
DS11 5 50% 50% 0 0 0 0 3 0 0 3 0 0 0 0 0 0 5
DS12 1 50% 50% 0 0 0 1 0 0 0 0 0 0 1 0 0 0 1
DS12.1 50 50% 50% 0 0 0 25 0 0 0 0 0 0 25 0 0 0 50
DS12.2 119 100% 0 0 0 0 0 0 0 0 0 119 0 0 0 0 119
DS12.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS12.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS13.2 20 75% 25% 0 0 0 0 0 0 0 15 0 0 5 0 0 0 20
DS13.3 85 50% 50% 0 0 0 0 0 0 0 0 0 43 0 0 0 43 85
DS13.8 46 75% 25% 0 0 0 0 0 0 0 35 0 0 12 0 0 0 46
DS14 279 100% 0 0 0 0 0 0 0 0 0 0 279 0 0 0 279
DS14.6 142 100% 0 0 0 0 0 0 0 0 0 0 142 0 0 0 142
DS14.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS14.8 54 100% 0 0 0 0 0 0 0 0 0 0 54 0 0 0 54
DS15 52 100% 0 0 0 0 0 0 0 52 0 0 0 0 0 0 52
DS16 102 100% 0 0 0 0 0 0 0 0 0 0 102 0 0 0 102
DS16.1 26 75% 25% 0 0 0 0 0 0 0 20 0 0 7 0 0 0 26
DS17.1 99| 30% 70% 30 69 0 0 0 0 0 0 0 0 0 0 0 0 99
DS17.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 1285 30 69 10 26 5 26 35 127 122 162 626 5 1 43 1285
OVERALL DOA ESTIMATED 2% 5% 1% 2% 0% 2% 3% 10% 9% 13% 49% 0% 0% 3% 100%
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HIGH SCHOOL DOA ESTIMATION FOR 2012-2013 (FREEDOM HS/HS-7) (Mixed Feed)

Direction of Approach for each Zone

Traffic Generated from Each Zone

WE WE EB WE
NB Stone | SB Stone NB Gum Braddock Braddock Destiny |NB Stone SB Stone NB Gum Braddock  Braddock EB Destiny
Springs | Springs SB  Spring Rd EB Route EB wB (West of (East of SB NB Dr then Springs  Springs SB  SpringRd EB Route EB (West of (East of SB NB Dr then SB
then WB | then WB Route (Southof SBRelRt. 50then Route Route EB Gum Gum  Fleetwood/ Lightridg SB Gum |then WB then WB Route (Southof SBRelRt. 50then Route WB Route EB Gum Gum Fleetwood/ Lightridge  Gum
DS Zones | Students | TCPkwy | TCPkwy 15  Braddock) 659 SBRt 15 50 50 Braddock Spring)  Spring) Goshen eFarm Spring i TCPkwy TCPkwy 15  Braddock) 659 SB Rt 15 50 50 Braddock Spring) Spring) Goshen Farm Spring TOTAL
DS04 20 50% 50% 0 0 10 0 0 0 10 0 0 0 0 0 0 0 20
DS04.1 13 100% 0 0 0 0 0 13 0 0 0 0 0 0 0 0 13
DS05 12 100% 0 0 0 0 0 12 0 0 0 0 0 0 0 0 12
DS06 47 100% 0 0 0 0 0 0 0 0 47 0 0 0 [ [ 47
DS06.1 2 100% 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2
DS06.2 1 100% 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
DS06.3 1 100% 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
Ds07 1 100% 0 0 0 0 0 0 0 0 0 0 0 0 1 [ 1
Ds07.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ds07.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS08 6 20% 80% 0 0 0 0 0 0 1 0 0 0 0 5 0 0 6
Ds08.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS09 5 50% 50% 0 0 0 0 3 0 [ 3 0 0 0 0 [ 0 5
DS09.1 1 100% 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Ds10 96 25% 75% 0 0 0 0 0 0 24 0 72 0 0 0 0 0 96
Ds11 5 50% 50% 0 0 0 0 3 0 0 3 0 0 0 0 [ 0 5
DS12 1 50% 50% 0 0 0 1 0 0 0 0 0 0 1 0 0 0 1
Ds12.1 50 50% 50% 0 0 0 25 0 0 0 0 0 0 25 0 0 0 50
Ds12.2 119 100% 0 0 0 0 0 0 0 0 0 119 0 0 [ [ 119
Ds12.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS12.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS13.3 85 50% 50% 0 0 0 0 0 0 0 0 0 43 0 0 0 43 85
DS13.8 46 75% 25% 0 0 0 0 0 0 0 35 0 0 12 0 0 0 46
DS13.9 50 75% 25% 0 0 0 0 0 0 0 38 0 0 13 0 0 0 50
DS14.4 57 75% 25% 0 0 0 0 0 0 0 43 0 0 14 0 0 0 57
DS14.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ds15 52 100% 0 0 0 0 0 0 0 52 0 0 0 0 0 0 52
DS16 102 100% 0 0 0 0 0 0 0 0 0 0 102 0 0 0 102
DS16.1 26 75% 25% 0 0 0 0 0 0 0 20 0 0 7 0 0 0 26
Ds17 122 100% 122 0 0 0 0 0 0 0 0 0 0 0 0 0 122
DS17.1 99| 30% 70% 30 69 0 0 0 0 0 0 0 0 0 0 0 0 99
DS17.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 1019 152 69 10 26 5 26 35 192 122 162 172 5 1 43 1019
OVERALL DOA ESTIMATED 15% 7% 1% 3% 0% 3% 3% 19% 12% 16% 17% 0% 0% 4% 100%
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HIGH SCHOOL DOA ESTIMATION BASED ON SCHOOL BOARD ADOPTED MAP

Direction of Approach for each Zone Traffic Generated from Each Zone
WBTC WB WB EB WBTC WB WB
NB Stone | Pkwy SB Stone NB Gum Braddock Braddock Destiny |NB Stone| Pkwy SB Stone NB Gum Braddock Braddock EB Destiny
Springs | (west of wb Springs SB  Spring Rd EB Route EB wB (West of (east of NB Drthen | Springs | (west of wb Springs SB  Spring Rd EB Route EB (West of (east of NB Dr then SB
then WB Gum Providence | then WB Route (Southof SBRelRt. 50then Route Route EB Gum Gum Lightridge SB Gum |then WB| Gum |Providence then WB Route (Southof SBRelRt. 50then Route WB Route EB Gum Gum Lightridge Gum
DS Zones | Students | TC Pkwy | Spring) Ridge TCPkwy 15 Braddock) 659 SB Rt 15 50 50 Braddock Spring)  Spring) Farm Spring 1| TC Pkwy | Spring) Ridge TC Pkwy 15 Braddock) 659 SB Rt 15 50 50 Braddock Spring) Spring) Farm Spring TOTAL
DS04 20 50% 50% 0 0 0 0 10 0 0 0 10 0 0 0 0 0 0 20
DS04.1 13 100% 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 13
DS05 12 100% 0 0 0 0 0 0 0 12 0 0 0 0 0 0 0 12
DS06 47 100% 0 0 0 0 0 0 0 0 0 0 47 0 0 0 0 47
DS06.1 2 100% 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2
DS06.2 1 100% 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
DS06.3 1 100% 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
DS07 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
DS07.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS07.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS09 5 50% 50% 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 5
DS09.1 1 100% 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
DS10 96 25% 75% 0 0 0 0 0 0 0 0 24 0 72 0 0 0 0 96
DS12 1 50% 50% 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1
DS12.1 50 50% 50% 0 0 0 0 0 25 0 0 0 0 0 0 25 0 0 50
DS12.2 119 100% 0 0 0 0 0 0 0 0 0 0 0 119 0 0 0 119
DS12.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS12.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS13.2 20 75% 25% 0 0 0 0 0 0 0 0 0 15 0 0 5 0 0 20
DS13.3 85 50% 50% 0 0 0 0 0 0 0 0 0 0 0 0 0 43 85
DS13.7 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31
DS16 102 100% 0 0 0 0 0 0 0 0 0 0 0 102 0 0 102
DS16.1 26 75% 25% 0 0 0 0 0 0 0 0 20 0 0 7 0 0 26
DS17 122 50% 50% 61 61 0 0 0 0 0 0 0 0 0 0 0 0 122
DS17.1 99| 30% 70% 30 0 69 0 0 0 0 0 0 0 0 0 0 0 99
DS17.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DS18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 854 91 61 69 10 26 3 26 34 38 122 139 1 43 854
OVERALL DOA ESTIMATED 11% 7% 8% 1% 3% 0% 4% 4% 16% 0% 5% 100%
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ELEMENTARY SCHOOL DOA ESTIMATION FOR 2015-2016

Direction of Approach for each Zone

Traffic Generated from Each Zone

EB NB EB NB
Route SB EB Lightridg | Route SB EB Lightridge
DS Zones | Students 50 Goshen Braddock eFarm i} 50 Goshen  Braddock Farm TOTAL
DS06 55 100% 0 0 55 0 55
DS07 64 100% 0 0 0 64 64
DS07.1 29 100% 0 0 0 29 29
DS07.2 34 80% 20% 0 27 7 0 34
DS10 149 25% 75% 37 0 112 0 149
Total 331 37 27 174 93 331
OVERALL DOA ESTIMATED 11% 8% 52% 28% 100%




Loudoun County School Board (HS-7) - Traffic Impact Study m

APPENDIX I-1

INTERSECTION CAPACITY ANALYSIS RESULTS- FUTURE CONDITIONS
WITH PROPOSED DEVELOPMENT (2012) — ALTERNATIVE 1




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 40 67 43 312 325 39
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
43 73 47

092 092 092
339 353 42

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 47 82 384 12 29 8 65 4 1 0
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 11 948 51 89 417 13 32 9 71 4 1 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 999 1357 1578 474 1166 1616 209
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 999 1357 1578 474 1166 1616 209
tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 99 87 67 91 87 96 99 100
cM capacity (veh/h) 1125 677 94 93 534 107 88 797
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 11 474 474 51 89 209 209 13 111 5

Volume Left 11 0 0 0 89 0 0 0 32 4

Volume Right 0 0 0 51 0 0 0 13 71 0

cSH 1125 1700 1700 1700 677 1700 1700 1700 198 103

Volume to Capacity 001 028 028 003 013 012 012 001 056 005

Queue Length 95th (ft) 1 0 0 0 1 0 0 0 75 4

Control Delay (s) 8.2 0.0 0.0 00 111 0.0 0.0 00 441 419

Lane LOS A B E E

Approach Delay (s) 0.1 19 441 419

Approach LOS E E

Intersection Summary

Average Delay 38

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 786 353 353

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 786 353 353

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 87 89 96

cM capacity (veh/h) 343 690 1205

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 43 73 386 353 42
Volume Left 43 0 47 0 0
Volume Right 0 73 0 0 42
cSH 343 690 1205 1700 1700
Volume to Capacity 013 011 004 021 0.2
Queue Length 95th (ft) 11 9 3 0 0
Control Delay (s) 170 108 13 0.0 0.0
Lane LOS C B A

Approach Delay (s) 13.1 13 0.0
Approach LOS B

Intersection Summary

Average Delay 23

Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

Mixed Feed

Synchro 7 - Report

Page 1

Timing Plan: AM HS Peak

Mixed Feed

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} LSS % 44 Fd
Volume (vph) 125 500 45 87 274 206 39 248 112 275 165 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.95 100 100 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1752 3374 1770 3539 1583
FIt Permitted 0.44 1.00 1.00 0.19 1.00 1.00 0.64 1.00 0.29 1.00 1.00
Satd. Flow (perm) 812 1863 1583 350 1863 1583 1179 3374 547 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 136 543 49 95 298 224 42 270 122 299 179 79
RTOR Reduction (vph) 0 0 31 0 0 104 0 47 0 0 0 51
Lane Group Flow (vph) 136 543 18 95 298 120 42 345 0 299 179 28
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 385 333 363 341 311 466 197 167 392 292 344
Effective Green, g () 385 333 363 341 311 466 197 167 392 292 344
Actuated g/C Ratio 040 035 038 035 032 048 020 017 041 030 036
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 376 643 710 1 600 879 259 584 419 1071 679
v/s Ratio Prot c0.02 ¢029 000 002 016 002 001 0.10 €011 005 0.0
v/s Ratio Perm 0.12 001 018 005 0.3 €0.18 0.02
vi/c Ratio 036 084 003 056 050 014 016 059 071 017 0.04
Uniform Delay, d1 19.3 29.2 19.0 25.3 26.4 13.8 313 36.8 21.3 247 20.3
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 g 0.0 39 0.6 0.1 03 16 5.7 0.1 0.0
Delay (s) 199 391 190 201 270 139 316 384 270 248 203
Level of Service B D B © © B c D Cc c (¢
Approach Delay (s) 34.2 22.6 377 253
Approach LOS © © D ©
Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 96.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak
Mixed Feed

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 10 13 27 65 136 21
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 1 14 29 71 148 23
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 11 14 29 71 148 23
Volume Left (vph) 11 0 29 0 0 0
Volume Right (vph) 0 14 0 0 0 23
Hadj (s) 135 -031 150 003 003 044
Departure Headway (s) 6.5 48 6.2 4.7 4.7 51
Degree Utilization, x 002 002 005 009 019 003
Capacity (veh/h) 526 702 569 745 752 693
Control Delay (s) 84 6.7 8.3 7.0 7.6 7.1
Approach Delay (s) 75 74 75
Approach LOS A A A
Intersection Summary
Delay 75
HCM Level of Service A
Intersection Capacity Utilization 23.8% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Mixed Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J T L
Sign Control Stop Stop  Stop Volume (veh/h) 87 203 171 224 156 64
Volume (vph) 62 113 241 30 16 133 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 67 123 262 33 17 145 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — CoN TR R (D
Volume Total (vph) 67 123 262 33 17 145 Lane Width (f)
Volume Left (vph) 67 0 262 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 123 0 0 0 145 Percent Blockage
Hadj (s) 053 -067 053 090 032 -067 Right tur flare (veh)
Departure Headway (s) 6.2 5.0 5.7 6.1 5.7 47 Median type None  None
Degree Utilization, x 012 017 042 006 003 019 Median storage veh)
Capacity (veh/h) 544 672 613 570 602 732 Upstream signal (f)
Control Delay (s) 8.8 78 115 8.2 7.6 7.6
pX, platoon unblocked
Approach Delay (5) 8.1 112 76 vC, conflicting volume 429 717 308
Approach LOS A B A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 9.4 vCu, unblocked vol 429 717 308
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 30.1% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 92 53 91
cM capacity (veh/h) 1114 362 732
Direction, Lane # EB1 WB1 SB1
Volume Total 315 429 239
Volume Left 95 0 170
Volume Right 0 243 70
cSH 1114 1700 425
Volume to Capacity 008 025 0.56
Queue Length 95th (ft) 7 0 84
Control Delay (s) 31 0.0 238
Lane LOS A C
Approach Delay (s) 31 0.0 238
Approach LOS C
Intersection Summary
Average Delay 6.8
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 33 68 58 177 616 60
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
36 74 63

092 092 092
192 670 65

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 325 24 48 1129 4 29 1 60 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 26 52 1227 4 32 1 65 1 8 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1232 379 1082 1691 177 1576 1713 614
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1232 379 1082 1691 177 1576 1713 614
tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 36 4.0 33 35 40 )
p0 queue free % 100 96 79 99 92 98 91 99
cM capacity (veh/h) 562 1161 147 88 827 65 85 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 177 177 26 52 614 614 4 98 13

Volume Left 1 0 0 0 52 0 0 0 32 1

Volume Right 0 0 0 26 0 0 0 4 65 4

cSH 562 1700 1700 1700 1161 1700 1700 1700 321 113

Volume to Capacity 000 010 010 002 004 036 036 000 031 012

Queue Length 95th (ft) 0 0 0 0 4 0 0 0 32 10

Control Delay (s) 114 0.0 0.0 0.0 8.2 0.0 0.0 00 211 412

Lane LOS B A C E

Approach Delay (s) 0.0 0.3 211 412

Approach LOS C E

Intersection Summary

Average Delay 17

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: PM HS Peak

Mixed Feed

Synchro 7 - Report

Page 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 988 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 670 670

tC, single (s) 6.5 6.2 41

tC, 2 stage (s)

tF (s) 36 &3 2.2

p0 queue free % 86 84 93

cM capacity (veh/h) 248 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 36 74 255 670 65
Volume Left 36 0 63 0 0
Volume Right 0 74 0 0 65
cSH 248 457 921 1700 1700
Volume to Capacity 014 016 0.07 039 0.04
Queue Length 95th (ft) 12 14 6 0 0
Control Delay (s) 220 144 2.8 0.0 0.0
Lane LOS C B A

Approach Delay (s) 16.9 2.8 0.0
Approach LOS c

Intersection Summary

Average Delay 23

Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak

Mixed Feed

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 110 187 52 136 216 109 37 149 62 77 286 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1845 1583 1770 1863 1583 1770 3384 1770 3539 1583
Flt Permitted 057 100 100 062 1.00 100 056 100 044 100 1.00
Satd. Flow (perm) 1063 1845 1583 1149 1863 1583 1048 3384 817 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 120 203 57 148 235 118 40 162 67 84 311 82
RTOR Reduction (vph) 0 0 43 0 0 82 0 43 0 0 0 54
Lane Group Flow (vph) 120 203 14 148 235 36 40 186 0 84 311 28
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 221 135 166 227 138 211 139 108 223 150 236
Effective Green, g () 221 135 16.6 22.7 13.8 211 13.9 10.8 22.3 15.0 236
Actuated g/C Ratio 032 020 024 033 020 031 020 016 033 022 034
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 432 364 545 461 375 649 245 534 368 775 707
v/s Ratio Prot 003 011 000 ¢c0.04 ¢0.13 001 001 005 €0.02 ¢0.09 001
v/s Ratio Perm 0.05 001 0.6 002  0.03 0.05 0.01
vi/c Ratio 028 056 003 032 063 006 016 035 023 040 0.04
Uniform Delay, d1 16.9 24.8 19.8 16.7 25.0 16.7 223 25.7 16.5 229 14.9
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 19 0.0 0.4 33 0.0 03 0.4 0.3 03 0.0
Delay (s) 172 267 198 171 283 167 226 261 168 232 149
Level of Service B © B B © B € C B C B
Approach Delay (s) 22.6 22.2 25.6 20.7
Approach LOS © © c (o
Intersection Summary
HCM Average Control Delay 224 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 68.5 Sum of lost time (s) 21.0
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Mixed Feed

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 14 18 9 92 46 7
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 15 20 10 100 50 8
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 15 20 10 100 50 8
Volume Left (vph) 15 0 10 0 0 0
Volume Right (vph) 0 20 0 0 0 8
Hadj (s) 220 081 106 003 003 051
Departure Headway (s) 71 5.7 5.7 4.7 4.7 52
Degree Utilization, x 003 003 002 013 007 001
Capacity (veh/h) 488 608 616 752 751 676
Control Delay (s) 9.1 7.7 7.6 7.2 6.9 7.1
Approach Delay (s) 83 7.2 6.9
Approach LOS A A A
Intersection Summary
Delay 73
HCM Level of Service A
Intersection Capacity Utilization 17.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Mixed Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J T L
Sign Control Stop Stop  Stop Volume (veh/h) 54 83 106 124 169 69
Volume (vph) 90 163 81 11 19 45 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 98 177 88 12 21 49 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — S
Volume Total (vph) 98 177 88 12 21 49 Lane Width (f)
Volume Left (vph) 98 0 88 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 177 0 0 0 49 Percent Blockage
Hadj (s) 053 -067 053 046 143 -0.67 Right tur flare (veh)
Departure Headway (s) 55 43 5.8 5.7 6.7 4.6 Median type None  None
Degree Utilization, x 015 021 014 002 004 006 Median storage veh)
Capacity (veh/h) 629 809 596 600 509 735 Upstream signal (f)
Control Delay (s) 8.2 7.2 85 7.6 8.8 6.7
pX, platoon unblocked
Approach Delay (s) 7.6 8.4 73 vC, conflicting volume 250 390 183
Approach LOS A ) Q) vC1, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 77 vCu, unblocked vol 250 390 183
HCM Level of Service A tC, single (s) 41 65 63
Intersection Capacity Utilization 22.8% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 36 34
p0 queue free % 96 68 91
cM capacity (veh/h) 1316 577 850
Direction, Lane # EB1 WB1 SB1
Volume Total 149 250 259
Volume Left 59 0 184
Volume Right 0 135 75
cSH 1316 1700 636
Volume to Capacity 004 015 041
Queue Length 95th (ft) 3 0 49
Control Delay (s) 33 0.0 145
Lane LOS A B
Approach Delay (s) 33 0.0 145
Approach LOS B
Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 47 82 384 12 29 8 65 4 1 0
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 11 948 51 89 417 13 32 9 71 4 1 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 999 1357 1578 474 1166 1616 209
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 999 1357 1578 474 1166 1616 209
tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )
p0 queue free % 99 87 67 91 87 96 99 100
cM capacity (veh/h) 1125 677 94 93 534 107 88 797
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 11 474 474 51 89 209 209 13 111 5

Volume Left 11 0 0 0 89 0 0 0 32 4

Volume Right 0 0 0 51 0 0 0 13 71 0

cSH 1125 1700 1700 1700 677 1700 1700 1700 198 103

Volume to Capacity 001 028 028 003 013 012 012 001 056 005

Queue Length 95th (ft) 1 0 0 0 1 0 0 0 75 4

Control Delay (s) 8.2 0.0 0.0 00 111 0.0 0.0 00 441 419

Lane LOS A B E E

Approach Delay (s) 0.1 19 441 419

Approach LOS E E

Intersection Summary

Average Delay 38

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 40 67 43 312 325 39
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 43 73 47 339 353 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 786 353 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 786 353 353
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 87 89 96
cM capacity (veh/h) 343 690 1205
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 43 73 386 353 42
Volume Left 43 0 47 0 0
Volume Right 0 73 0 0 42
cSH 343 690 1205 1700 1700
Volume to Capacity 013 011 004 021 0.2
Queue Length 95th (ft) 11 9 3 0 0
Control Delay (s) 170 108 13 0.0 0.0
Lane LOS C B A
Approach Delay (s) 13.1 13 0.0
Approach LOS B
Intersection Summary
Average Delay 23
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

AM HS Peak
Mixed Feed Mitigated

Synchro 7 - Report
Page 1

AM HS Peak
Mixed Feed Mitigated

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} LSS % 44 Fd
Volume (vph) 125 500 45 87 274 206 39 248 112 275 165 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.95 100 100 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1752 3374 1770 3539 1583
FIt Permitted 0.44 1.00 1.00 0.19 1.00 1.00 0.64 1.00 0.29 1.00 1.00
Satd. Flow (perm) 812 1863 1583 350 1863 1583 1179 3374 547 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 136 543 49 95 298 224 42 270 122 299 179 79
RTOR Reduction (vph) 0 0 31 0 0 104 0 47 0 0 0 51
Lane Group Flow (vph) 136 543 18 95 298 120 42 345 0 299 179 28
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 385 333 363 341 311 466 197 167 392 292 344
Effective Green, g () 385 333 363 341 311 466 197 167 392 292 344
Actuated g/C Ratio 040 035 038 035 032 048 020 017 041 030 036
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 376 643 710 1 600 879 259 584 419 1071 679
v/s Ratio Prot c0.02 ¢029 000 002 016 002 001 0.10 €011 005 0.0
v/s Ratio Perm 0.12 001 018 005 0.3 €0.18 0.02
vi/c Ratio 036 084 003 056 050 014 016 059 071 017 0.04
Uniform Delay, d1 19.3 29.2 19.0 25.3 26.4 13.8 313 36.8 21.3 247 20.3
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 g 0.0 39 0.6 0.1 03 16 5.7 0.1 0.0
Delay (s) 199 391 190 201 270 139 316 384 270 248 203
Level of Service B D B © © B c D Cc c (¢
Approach Delay (s) 34.2 22.6 377 253
Approach LOS © © D ©
Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 96.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

AM HS Peak
Mixed Feed Mitigated

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 10 13 27 65 136 21
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 1 14 29 71 148 23
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 11 14 29 71 148 23
Volume Left (vph) 11 0 29 0 0 0
Volume Right (vph) 0 14 0 0 0 23
Hadj (s) 135 -031 150 003 003 044
Departure Headway (s) 6.5 48 6.2 4.7 4.7 51
Degree Utilization, x 002 002 005 009 019 003
Capacity (veh/h) 526 702 569 745 752 693
Control Delay (s) 84 6.7 8.3 7.0 7.6 7.1
Approach Delay (s) 75 74 75
Approach LOS A A A
Intersection Summary
Delay 75
HCM Level of Service A
Intersection Capacity Utilization 23.8% ICU Level of Service
Analysis Period (min) 15

AM HS Peak
Mixed Feed Mitigated

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 87 203 171 224 156 64
Volume (vph) 62 113 241 30 16 133 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 67 123 262 33 17 145 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — CoN TR R (D
Volume Total (vph) 67 123 262 33 17 145 Lane Width (f)
Volume Left (vph) 67 0 262 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 123 0 0 0 145 Percent Blockage
Hadj (s) 053 -067 053 090 032 -067 Right tur flare (veh) 12
Departure Headway (s) 6.2 5.0 5.7 6.1 5.7 47 Median type None  None
Degree Utilization, x 012 017 042 006 003 019 Median storage veh)
Capacity (veh/h) 544 672 613 570 602 732 Upstream signal (f)
Control Delay (s) 8.8 78 115 8.2 7.6 7.6
pX, platoon unblocked
Approach Delay (5) 8.1 112 76 vC, conflicting volume 429 596 186
Approach LOS A B A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 9.4 vCu, unblocked vol 429 596 186
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 30.1% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 92 60 92
cM capacity (veh/h) 1114 427 856
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 315 186 243 239
Volume Left 95 0 0 170
Volume Right 0 0 243 70
cSH 1114 1700 1700 602
Volume to Capacity 008 011 014 040
Queue Length 95th (ft) 7 0 0 47
Control Delay (s) 31 0.0 0.0 16.2
Lane LOS A C
Approach Delay (s) 31 0.0 16.2
Approach LOS Cc
Intersection Summary
Average Delay 49
Intersection Capacity Utilization 43.1% ICU Level of Service A
Analysis Period (min) 15
AM HS Peak Synchro 7 - Report AM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 33 68 58 177 616 60
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
36 74 63

092 092 092
192 670 65

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 325 24 48 1129 4 29 1 60 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 26 52 1227 4 32 1 65 1 8 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1232 379 1082 1691 177 1576 1713 614
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1232 379 1082 1691 177 1576 1713 614
tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 36 4.0 33 35 40 )
p0 queue free % 100 96 79 99 92 98 91 99
cM capacity (veh/h) 562 1161 147 88 827 65 85 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 177 177 26 52 614 614 4 98 13

Volume Left 1 0 0 0 52 0 0 0 32 1

Volume Right 0 0 0 26 0 0 0 4 65 4

cSH 562 1700 1700 1700 1161 1700 1700 1700 321 113

Volume to Capacity 000 010 010 002 004 036 036 000 031 012

Queue Length 95th (ft) 0 0 0 0 4 0 0 0 32 10

Control Delay (s) 114 0.0 0.0 0.0 8.2 0.0 0.0 00 211 412

Lane LOS B A C E

Approach Delay (s) 0.0 0.3 211 412

Approach LOS C E

Intersection Summary

Average Delay 17

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: PM HS Peak

Mixed Feed Mitigated

Synchro 7 - Report

Page 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 988 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 670 670

tC, single (s) 6.5 6.2 41

tC, 2 stage (s)

tF (s) 36 &3 2.2

p0 queue free % 86 84 93

cM capacity (veh/h) 248 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 36 74 255 670 65
Volume Left 36 0 63 0 0
Volume Right 0 74 0 0 65
cSH 248 457 921 1700 1700
Volume to Capacity 014 016 0.07 039 0.04
Queue Length 95th (ft) 12 14 6 0 0
Control Delay (s) 220 144 2.8 0.0 0.0
Lane LOS C B A

Approach Delay (s) 16.9 2.8 0.0
Approach LOS c

Intersection Summary

Average Delay 23

Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak

Mixed Feed Mitigated

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 110 187 52 136 216 109 37 149 62 77 286 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1845 1583 1770 1863 1583 1770 3384 1770 3539 1583
Flt Permitted 057 100 100 062 1.00 100 056 100 044 100 1.00
Satd. Flow (perm) 1063 1845 1583 1149 1863 1583 1048 3384 817 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 120 203 57 148 235 118 40 162 67 84 311 82
RTOR Reduction (vph) 0 0 43 0 0 82 0 43 0 0 0 54
Lane Group Flow (vph) 120 203 14 148 235 36 40 186 0 84 311 28
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 221 135 166 227 138 211 139 108 223 150 236
Effective Green, g () 221 135 16.6 22.7 13.8 211 13.9 10.8 22.3 15.0 236
Actuated g/C Ratio 032 020 024 033 020 031 020 016 033 022 034
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 432 364 545 461 375 649 245 534 368 775 707
v/s Ratio Prot 003 011 000 ¢c0.04 ¢0.13 001 001 005 €0.02 ¢0.09 001
v/s Ratio Perm 0.05 001 0.6 002  0.03 0.05 0.01
vi/c Ratio 028 056 003 032 063 006 016 035 023 040 0.04
Uniform Delay, d1 16.9 24.8 19.8 16.7 25.0 16.7 223 25.7 16.5 229 14.9
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 19 0.0 0.4 33 0.0 03 0.4 0.3 03 0.0
Delay (s) 172 267 198 171 283 167 226 261 168 232 149
Level of Service B © B B © B € C B C B
Approach Delay (s) 22.6 22.2 25.6 20.7
Approach LOS © © c (o
Intersection Summary
HCM Average Control Delay 224 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 68.5 Sum of lost time (s) 21.0
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Mixed Feed Mitigated

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 14 18 9 92 46 7
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 15 20 10 100 50 8
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 15 20 10 100 50 8
Volume Left (vph) 15 0 10 0 0 0
Volume Right (vph) 0 20 0 0 0 8
Hadj (s) 220 081 106 003 003 051
Departure Headway (s) 71 5.7 5.7 4.7 4.7 52
Degree Utilization, x 003 003 002 013 007 001
Capacity (veh/h) 488 608 616 752 751 676
Control Delay (s) 9.1 7.7 7.6 7.2 6.9 7.1
Approach Delay (s) 83 7.2 6.9
Approach LOS A A A
Intersection Summary
Delay 73
HCM Level of Service A
Intersection Capacity Utilization 17.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Mixed Feed Mitigated

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 54 83 106 124 169 69
Volume (vph) 90 163 81 11 19 45 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 98 177 88 12 21 49 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — S
Volume Total (vph) 98 177 88 12 21 49 Lane Width (f)
Volume Left (vph) 98 0 88 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 177 0 0 0 49 Percent Blockage
Hadj (s) 053 -067 053 046 143 -0.67 Right tur flare (veh) 12
Departure Headway (s) 55 43 5.8 5.7 6.7 4.6 Median type None  None
Degree Utilization, x 015 021 014 002 004 006 Median storage veh)
Capacity (veh/h) 629 809 596 600 509 735 Upstream signal (f)
Control Delay (s) 8.2 7.2 85 7.6 8.8 6.7
pX, platoon unblocked
Approach Delay (s) 76 8.4 7.3 vC, conflicting volume 250 323 115
Approach LOS A ) Q) vC1, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 77 vCu, unblocked vol 250 323 115
HCM Level of Service A tC, single (s) 41 65 63
Intersection Capacity Utilization 22.8% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 36 34
p0 queue free % 96 71 92
cM capacity (veh/h) 1316 631 926
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 149 115 135 259
Volume Left 59 0 0 184
Volume Right 0 0 135 75
cSH 1316 1700 1700 889
Volume to Capacity 004 007 008 029
Queue Length 95th (ft) 3 0 0 30
Control Delay (s) 33 0.0 0.0 119
Lane LOS A B
Approach Delay (s) 33 0.0 119
Approach LOS B
Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 30.1% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report

Mixed Feed Mitigated Page 5 Mixed Feed Mitigated Page 6
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APPENDIX I-2

INTERSECTION CAPACITY ANALYSIS RESULTS- FUTURE CONDITIONS
WITH PROPOSED DEVELOPMENT (2012) — ALTERNATIVE 2




HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2012 Total Future
I T 2l N BV

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 42 55 384 12 26 8 52 4 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 11 948 46 60 417 13 28 9 57 4 1 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 993 1298 1520 474 1093 1552 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 993 1298 1520 474 1093 1552 209

tC, single (s) 41 42 76 6.5 6.9 75 6.5 6.9

tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )

p0 queue free % 99 91 74 92 89 97 99 100

cM capacity (veh/h) 1125 680 107 106 537 131 102 797

Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 474 474 46 60 209 209 13 93 5

Volume Left 11 0 0 0 60 0 0 0 28 4

Volume Right 0 0 0 46 0 0 0 13 57 0

cSH 1125 1700 1700 1700 680 1700 1700 1700 208 124

Volume to Capacity 001 028 028 003 009 012 012 001 045 004

Queue Length 95th (ft) 1 0 0 0 7 0 0 0 53 3

Control Delay (s) 8.2 0.0 0.0 00 108 0.0 0.0 00 358 354

Lane LOS A B E E

Approach Delay (s) 0.1 13 358 354

Approach LOS E E

Intersection Summary

Average Delay 27

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 85 67 43 312 325 29
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 38 73 47 339 353 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 786 353 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 786 353 353
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 89 89 96
cM capacity (veh/h) 347 690 1205
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 38 73 386 353 32
Volume Left 38 0 47 0 0
Volume Right 0 73 0 0 32
cSH 347 690 1205 1700 1700
Volume to Capacity 011 011 004 021 0.02
Queue Length 95th (ft) 9 9 3 0 0
Control Delay (s) 166 108 13 0.0 0.0
Lane LOS C B A
Approach Delay (s) 12.8 13 0.0
Approach LOS B
Intersection Summary
Average Delay 22
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

Pure Feed

Synchro 7 - Report
Page 1

Timing Plan: AM HS Peak

Pure Feed

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations [ Fd % [} LSS % 44 Fd
Volume (vph) 122 577 43 87 438 206 34 248 112 275 165 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.95 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1845 1583 1770 1863 1583 1770 3374 1770 3539 1583
Flt Permitted 025 100 100 013 100 100 064 100 028 100 1.00
Satd. Flow (perm) 468 1845 1583 249 1863 1583 1190 3374 525 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 133 627 47 95 476 224 37 270 122 299 179 73
RTOR Reduction (vph) 0 0 28 0 0 85 0 47 0 0 0 48
Lane Group Flow (vph) 133 627 19 95 476 139 37 345 0 299 179 25
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 438 387 417 396 366 525 202 172 401 301 352
Effective Green, g () 438 38.7 417 39.6 36.6 52.5 20.2 17.2 40.1 30.1 352
Actuated g/C Ratio 043 038 041 039 036 051 020 017 039 029 034
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 264 695 750 140 663 916 251 565 397 1036 650
v/s Ratio Prot c0.02 ¢034 000 002 026 002 000 0.10 €012 005 0.0
v/s Ratio Perm 0.19 001 024 006  0.02 €0.18 0.01
vi/c Ratio 050 090 003 068 072 015 015 061 075 017  0.04
Uniform Delay, d1 203 303 183 269 286 133 339 397 239 271 225
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 15 150 00 123 37 0.1 03 1§ 7.9 0.1 0.0
Delay (s) 219 452 184 392 324 134 342 416 318 272 225
Level of Service C D B D Cc B c D Cc c (¢
Approach Delay (s) 39.8 278 40.9 29.0
Approach LOS D © D ©
Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 102.8 Sum of lost time (s) 14.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak
Pure Feed

Synchro 7 - Report
Page 3

O T N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 4 19 40 26 52 9
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 4 21 43 28 57 10
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 4 21 43 28 57 10
Volume Left (vph) 4 0 43 0 0 0
Volume Right (vph) 0 21 0 0 0 10
Hadj (s) 135 -016 149 003 003 063
Departure Headway (s) 6.2 47 6.1 46 47 53
Degree Utilization, x 001 003 007 004 007 001
Capacity (veh/h) 557 738 579 759 765 672
Control Delay (s) 8.0 6.6 8.4 6.6 6.8 7.1
Approach Delay (s) 6.9 7.7 6.9
Approach LOS A A A
Intersection Summary
Delay 72
HCM Level of Service A
Intersection Capacity Utilization 18.9% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Pure Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis
700: Road B & North Star Blvd.

LCPS (HS 7)
2012 Total Future

2 YR R T 4
Movement EBL EBR NBL NBT SBT  SBR
Lane Configurations % [ % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 23 167 357 43 22 49
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 182 388 47 24 53
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 25 182 388 47 24 53
Volume Left (vph) 25 0 388 0 0 0
Volume Right (vph) 0 182 0 0 0 53
Hadj (s) 053 -067 053 090 046 -0.67
Departure Headway (s) 6.4 5.2 5.7 6.1 6.0 49
Degree Utilization, x 004 026 061 008 004 007
Capacity (veh/h) 526 648 612 574 562 690
Control Delay (s) 85 88 161 84 8.1 7.1
Approach Delay (s) 838 153 74
Approach LOS A © A
Intersection Summary
Delay 12.6
HCM Level of Service B
Intersection Capacity Utilization 36.4% ICU Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

800: Braddock Road & North Star Blvd.

Timing Plan: AM HS Peak
Pure Feed

Synchro 7 - Report
Page 5

AL AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations J T L
Volume (veh/h) 71 203 171 368 224 57
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 7 221 186 400 243 62
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 586 761 386
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 586 761 386
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 92 29 91
cM capacity (veh/h) 979 344 662
Direction, Lane # EB1 WB1 SB1
Volume Total 298 586 305
Volume Left 7 0 243
Volume Right 0 400 62
cSH 979 1700 381
Volume to Capacity 008 034 080
Queue Length 95th (ft) 6 0 174
Control Delay (s) 29 0.0 433
Lane LOS A E
Approach Delay (s) 29 0.0 433
Approach LOS E
Intersection Summary
Average Delay 11.8
Intersection Capacity Utilization 72.1% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Pure Feed




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 26 68 58 177 616 57
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
28 74 63

092 092 092
192 670 62

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 325 22 39 1129 4 26 1 42 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 24 42 1227 4 28 1 46 1 8 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1232 317 1062 1672 177 1537 1691 614
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1232 377 1062 1672 177 1537 1691 614
tC, single (s) 41 42 1.7 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 36 4.0 33 35 40 )
p0 queue free % 100 96 81 99 94 98 91 99
cM capacity (veh/h) 562 1171 153 91 827 72 89 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 177 177 24 42 614 614 4 75 13

Volume Left 1 0 0 0 42 0 0 0 28 1

Volume Right 0 0 0 24 0 0 0 4 46 4

cSH 562 1700 1700 1700 1171 1700 1700 1700 297 118

Volume to Capacity 000 010 010 001 004 036 036 000 025 011

Queue Length 95th (ft) 0 0 0 0 3 0 0 0 24 9

Control Delay (s) 114 0.0 0.0 0.0 8.2 0.0 0.0 00 211 394

Lane LOS B A C E

Approach Delay (s) 0.0 0.3 211 394

Approach LOS C E

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 988 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 670 670

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 89 84 93

cM capacity (veh/h) 253 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 28 74 255 670 62
Volume Left 28 0 63 0 0
Volume Right 0 74 0 0 62
cSH 253 457 921 1700 1700
Volume to Capacity 011 016 0.07 039 0.04
Queue Length 95th (ft) 9 14 6 0 0
Control Delay (s) 210 144 2.8 0.0 0.0
Lane LOS C B A

Approach Delay (s) 16.2 2.8 0.0
Approach LOS c

Intersection Summary

Average Delay 22

Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak

Pure Feed

Synchro 7 - Report
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Timing Plan: PM HS Peak

Pure Feed

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
300: Braddock Road & Gum Spring Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 106 299 49 136 272 109 35 149 62 77 286 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1810 1583 1770 1863 1583 1770 3384 1770 3539 1583
Flt Permitted 047 100 100 039 100 100 056 100 044 100 1.00
Satd. Flow (perm) 881 1810 1583 728 1863 1583 1048 3384 822 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 115 325 53 148 296 118 38 162 67 84 311 79
RTOR Reduction (vph) 0 0 38 0 0 76 0 43 0 0 0 53
Lane Group Flow (vph) 115 325 15 148 296 42 38 186 0 84 311 26
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 268 183 214 278 188 262 144 113 230 156 241
Effective Green, g () 26.8 18.3 21.4 27.8 18.8 26.2 14.4 11.3 23.0 15.6 241
Actuated g/C Ratio 03 025 029 038 025 035 019 015 031 021 033
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 421 448 608 400 473 710 234 517 350 746 665
v/s Ratio Prot 003 ¢c0.18 000 c0.04 016 001 001 005 €0.02 ¢0.09 0.0
v/s Ratio Perm 0.07 001 0.9 002  0.02 0.05 0.01
vi/c Ratio 027 073 003 037 063 006 016 036 024 042 004
Uniform Delay, d1 16.2 255 18.8 16.0 245 15.8 245 28.1 18.6 253 17.0
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 58 0.0 0.6 26 0.0 03 0.4 0.4 0.4 0.0
Delay (s) 165 313 188 166 271 158 249 285 189 256 171
Level of Service B © B B © B € C B C B
Approach Delay (s) 26.5 219 28.0 230
Approach LOS © © c (o
Intersection Summary

HCM Average Control Delay 24.4 HCM Level of Service Cc

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 74.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Pure Feed

Synchro 7 - Report
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2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 6 27 13 35 17 3
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 7 29 14 38 18 3
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 7 29 14 38 18 3
Volume Left (vph) 7 0 14 0 0 0
Volume Right (vph) 0 29 0 0 0 3
Hadj (s) 220 075 135 003 003 044
Departure Headway (s) 6.9 5.4 6.0 4.7 4.7 51
Degree Utilization, x 001 004 002 005 002 0.00
Capacity (veh/h) 507 647 590 756 759 692
Control Delay (s) 8.8 75 7.9 6.7 6.6 6.9
Approach Delay (s) 77 7.0 6.6
Approach LOS A A A
Intersection Summary
Delay 72
HCM Level of Service A
Intersection Capacity Utilization 17.4% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Pure Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J T L
Sign Control Stop Stop  Stop Volume (veh/h) 49 83 106 173 266 58
Volume (vph) 33 242 120 15 28 16 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 36 263 130 16 30 17 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — S
Volume Total (vph) 36 263 130 16 30 17 Lane Width (ft
Volume Left (vph) 36 0 130 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 263 0 0 0 17 Percent Blockage
Hadj (s) 053 -067 053 068 139 -0.67 Right tur flare (veh)
Departure Headway (s) 5.6 4.4 5.8 6.0 6.8 47 Median type None  None
Degree Utilization, x 006 032 021 003 006 002 Median storage veh)
Capacity (veh/h) 616 792 593 574 501 711 Upstream signal (f)
Control Delay (s) 7.7 8.2 9.1 7.9 9.0 6.6
pX, platoon unblocked
Approach Delay (5) 8.2 9.0 8.1 vC, conflicting volume 303 406 209
Approach LOS A A A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 8.4 vCu, unblocked vol 303 406 209
HCM Level of Service A tC, single (s) 41 65 62
Intersection Capacity Utilization 25.0% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 36 33
p0 queue free % 96 49 92
cM capacity (veh/h) 1258 565 824
Direction, Lane # EB1 WB1 SB1
Volume Total 143 303 352
Volume Left 53 0 289
Volume Right 0 188 63
cSH 1258 1700 598
Volume to Capacity 004 018 059
Queue Length 95th (ft) 3 0 95
Control Delay (s) 3.2 0.0 193
Lane LOS A C
Approach Delay (s) 3.2 0.0 193
Approach LOS C
Intersection Summary
Average Delay 9.1
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2012 Total Future
I T 2l N BV

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 42 55 384 12 26 8 52 4 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 11 948 46 60 417 13 28 9 57 4 1 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 993 1298 1520 474 1093 1552 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 993 1298 1520 474 1093 1552 209

tC, single (s) 41 42 76 6.5 6.9 75 6.5 6.9

tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )

p0 queue free % 99 91 74 92 89 97 99 100

cM capacity (veh/h) 1125 680 107 106 537 131 102 797

Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 474 474 46 60 209 209 13 93 5

Volume Left 11 0 0 0 60 0 0 0 28 4

Volume Right 0 0 0 46 0 0 0 13 57 0

cSH 1125 1700 1700 1700 680 1700 1700 1700 208 124

Volume to Capacity 001 028 028 003 009 012 012 001 045 004

Queue Length 95th (ft) 1 0 0 0 7 0 0 0 53 3

Control Delay (s) 8.2 0.0 0.0 00 108 0.0 0.0 00 358 354

Lane LOS A B E E

Approach Delay (s) 0.1 13 358 354

Approach LOS E E

Intersection Summary

Average Delay 27

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 85 67 43 312 325 29
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 38 73 47 339 353 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 786 353 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 786 353 353
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 89 89 96
cM capacity (veh/h) 347 690 1205
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 38 73 386 353 32
Volume Left 38 0 47 0 0
Volume Right 0 73 0 0 32
cSH 347 690 1205 1700 1700
Volume to Capacity 011 011 004 021 0.02
Queue Length 95th (ft) 9 9 3 0 0
Control Delay (s) 166 108 13 0.0 0.0
Lane LOS C B A
Approach Delay (s) 12.8 13 0.0
Approach LOS B
Intersection Summary
Average Delay 22
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak

Pure Feed Mitigated

Synchro 7 - Report
Page 1

Timing Plan: AM HS Peak

Pure Feed Mitigated

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations [ Fd % [} LSS % 44 Fd
Volume (vph) 122 577 43 87 438 206 34 248 112 275 165 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.95 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1845 1583 1770 1863 1583 1770 3374 1770 3539 1583
Flt Permitted 025 100 100 013 100 100 064 100 028 100 1.00
Satd. Flow (perm) 468 1845 1583 249 1863 1583 1190 3374 525 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 133 627 47 95 476 224 37 270 122 299 179 73
RTOR Reduction (vph) 0 0 28 0 0 85 0 47 0 0 0 48
Lane Group Flow (vph) 133 627 19 95 476 139 37 345 0 299 179 25
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 438 387 417 396 366 525 202 172 401 301 352
Effective Green, g () 438 38.7 417 39.6 36.6 52.5 20.2 17.2 40.1 30.1 352
Actuated g/C Ratio 043 038 041 039 036 051 020 017 039 029 034
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 264 695 750 140 663 916 251 565 397 1036 650
v/s Ratio Prot c0.02 ¢034 000 002 026 002 000 0.10 €012 005 0.0
v/s Ratio Perm 0.19 001 024 006  0.02 €0.18 0.01
vi/c Ratio 050 090 003 068 072 015 015 061 075 017  0.04
Uniform Delay, d1 203 303 183 269 286 133 339 397 239 271 225
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 15 150 00 123 37 0.1 03 1§ 7.9 0.1 0.0
Delay (s) 219 452 184 392 324 134 342 416 318 272 225
Level of Service C D B D Cc B c D Cc c (¢
Approach Delay (s) 39.8 278 40.9 29.0
Approach LOS D © D ©
Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 102.8 Sum of lost time (s) 14.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak
Pure Feed Mitigated

Synchro 7 - Report
Page 3

O T N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 4 19 40 26 52 9
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 4 21 43 28 57 10
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 4 21 43 28 57 10
Volume Left (vph) 4 0 43 0 0 0
Volume Right (vph) 0 21 0 0 0 10
Hadj (s) 135 -016 149 003 003 063
Departure Headway (s) 6.2 47 6.1 46 47 53
Degree Utilization, x 001 003 007 004 007 001
Capacity (veh/h) 557 738 579 759 765 672
Control Delay (s) 8.0 6.6 8.4 6.6 6.8 7.1
Approach Delay (s) 6.9 7.7 6.9
Approach LOS A A A
Intersection Summary
Delay 72
HCM Level of Service A
Intersection Capacity Utilization 18.9% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Pure Feed Mitigated

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 71 203 171 368 224 57
Volume (vph) 23 167 357 43 22 49 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 25 182 388 47 24 53 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — L e e
Volume Total (vph) 25 182 388 47 24 53 Lane Width (f)
Volume Left (vph) 25 0 388 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 182 0 0 0 53 Percent Blockage
Hadj (s) 053 -067 053 090 046 -0.67 Right tur flare (veh) 12
Departure Headway (s) 6.4 5.2 5.7 6.1 6.0 49 Median type None  None
Degree Utilization, x 004 026 061 008 004 007 Median storage veh)
Capacity (veh/h) 526 648 612 574 562 690 Upstream signal (f)
Control Delay (s) 85 88 161 84 8.1 7.1
pX, platoon unblocked
Approach Delay (5) 88 153 4 vC, conflicting volume 586 561 186
Approach LOS A c A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 126 vCu, unblocked vol 586 561 186
HCM Level of Service B tC, single (s) 41 64 62
Intersection Capacity Utilization 36.4% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 92 46 93
cM capacity (veh/h) 979 450 856
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 298 186 400 305
Volume Left 7 0 0 243
Volume Right 0 0 400 62
cSH 979 1700 1700 565
Volume to Capacity 008 011 024 054
Queue Length 95th (ft) 6 0 0 80
Control Delay (s) 29 0.0 0.0 195
Lane LOS A C
Approach Delay (s) 29 0.0 19.5
Approach LOS Cc
Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 26 68 58 177 616 57
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
28 74 63

092 092 092
192 670 62

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 1 325 22 39 1129 4 26 1 42 1 7 4
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 24 42 1227 4 28 1 46 1 8 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1232 317 1062 1672 177 1537 1691 614
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1232 377 1062 1672 177 1537 1691 614
tC, single (s) 41 42 1.7 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 22 22 36 4.0 33 35 40 )
p0 queue free % 100 96 81 99 94 98 91 99
cM capacity (veh/h) 562 1171 153 91 827 72 89 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 177 177 24 42 614 614 4 75 13

Volume Left 1 0 0 0 42 0 0 0 28 1

Volume Right 0 0 0 24 0 0 0 4 46 4

cSH 562 1700 1700 1700 1171 1700 1700 1700 297 118

Volume to Capacity 000 010 010 001 004 036 036 000 025 011

Queue Length 95th (ft) 0 0 0 0 3 0 0 0 24 9

Control Delay (s) 114 0.0 0.0 0.0 8.2 0.0 0.0 00 211 394

Lane LOS B A C E

Approach Delay (s) 0.0 0.3 211 394

Approach LOS C E

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 988 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 670 670

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) a5 &3 2.2

p0 queue free % 89 84 93

cM capacity (veh/h) 253 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 28 74 255 670 62
Volume Left 28 0 63 0 0
Volume Right 0 74 0 0 62
cSH 253 457 921 1700 1700
Volume to Capacity 011 016 0.07 039 0.04
Queue Length 95th (ft) 9 14 6 0 0
Control Delay (s) 210 144 2.8 0.0 0.0
Lane LOS C B A

Approach Delay (s) 16.2 2.8 0.0
Approach LOS c

Intersection Summary

Average Delay 22

Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak

Pure Feed Mitigated

Synchro 7 - Report

Page 1

Timing Plan: PM HS Peak

Pure Feed Mitigated

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
300: Braddock Road & Gum Spring Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 106 299 49 136 272 109 35 149 62 77 286 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1810 1583 1770 1863 1583 1770 3384 1770 3539 1583
Flt Permitted 047 100 100 039 100 100 056 100 044 100 1.00
Satd. Flow (perm) 881 1810 1583 728 1863 1583 1048 3384 822 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 115 325 53 148 296 118 38 162 67 84 311 79
RTOR Reduction (vph) 0 0 38 0 0 76 0 43 0 0 0 53
Lane Group Flow (vph) 115 325 15 148 296 42 38 186 0 84 311 26
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 268 183 214 278 188 262 144 113 230 156 241
Effective Green, g () 26.8 18.3 21.4 27.8 18.8 26.2 14.4 11.3 23.0 15.6 241
Actuated g/C Ratio 03 025 029 038 025 035 019 015 031 021 033
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 421 448 608 400 473 710 234 517 350 746 665
v/s Ratio Prot 003 ¢c0.18 000 c0.04 016 001 001 005 €0.02 ¢0.09 0.0
v/s Ratio Perm 0.07 001 0.9 002  0.02 0.05 0.01
vi/c Ratio 027 073 003 037 063 006 016 036 024 042 004
Uniform Delay, d1 16.2 255 18.8 16.0 245 15.8 245 28.1 18.6 253 17.0
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 58 0.0 0.6 26 0.0 03 0.4 0.4 0.4 0.0
Delay (s) 165 313 188 166 271 158 249 285 189 256 171
Level of Service B © B B © B € C B C B
Approach Delay (s) 26.5 219 28.0 230
Approach LOS © © c (o
Intersection Summary

HCM Average Control Delay 24.4 HCM Level of Service Cc

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 74.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Pure Feed Mitigated

Synchro 7 - Report
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2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 6 27 13 35 17 3
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 7 29 14 38 18 3
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 7 29 14 38 18 3
Volume Left (vph) 7 0 14 0 0 0
Volume Right (vph) 0 29 0 0 0 3
Hadj (s) 220 075 135 003 003 044
Departure Headway (s) 6.9 5.4 6.0 4.7 4.7 51
Degree Utilization, x 001 004 002 005 002 0.00
Capacity (veh/h) 507 647 590 756 759 692
Control Delay (s) 8.8 75 7.9 6.7 6.6 6.9
Approach Delay (s) 77 7.0 6.6
Approach LOS A A A
Intersection Summary
Delay 72
HCM Level of Service A
Intersection Capacity Utilization 17.4% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Pure Feed Mitigated

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 49 83 106 173 266 58
Volume (vph) 33 242 120 15 28 16 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 36 263 130 16 30 17 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — S
Volume Total (vph) 36 263 130 16 30 17 Lane Width (ft
Volume Left (vph) 36 0 130 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 263 0 0 0 17 Percent Blockage
Hadj (s) 053 -067 053 068 139 -0.67 Right tur flare (veh) 12
Departure Headway (s) 5.6 4.4 5.8 6.0 6.8 47 Median type None  None
Degree Utilization, x 006 032 021 003 006 002 Median storage veh)
Capacity (veh/h) 616 792 593 574 501 711 Upstream signal (f)
Control Delay (s) 7.7 8.2 9.1 7.9 9.0 6.6
pX, platoon unblocked
Approach Delay (5) 8.2 90 81 vC, conflicting volume 303 312 115
Approach LOS A A A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 8.4 vCu, unblocked vol 303 312 115
HCM Level of Service A tC, single (s) 41 65 62
Intersection Capacity Utilization 25.0% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 36 33
p0 queue free % 96 55 93
cM capacity (veh/h) 1258 640 929
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 143 115 188 352
Volume Left 53 0 0 289
Volume Right 0 0 188 63
cSH 1258 1700 1700 780
Volume to Capacity 004 007 011 045
Queue Length 95th (ft) 3 0 0 59
Control Delay (s) 3.2 0.0 00 141
Lane LOS A B
Approach Delay (s) 3.2 0.0 141
Approach LOS B
Intersection Summary
Average Delay 6.8
Intersection Capacity Utilization 35.1% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
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APPENDIX I-3

INTERSECTION CAPACITY ANALYSIS RESULTS- FUTURE CONDITIONS
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HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2012 Total Future
I T 2l N BV

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 52 37 384 12 31 8 44 4 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 11 948 57 40 417 13 34 9 48 4 1 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 1004 1259 1480 474 1046 1524 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 1004 1259 1480 474 1046 1524 209

tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )

p0 queue free % 99 94 72 92 91 97 99 100

cM capacity (veh/h) 1125 673 119 116 534 149 109 797

Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 474 474 57 40 209 209 13 90 5

Volume Left 11 0 0 0 40 0 0 0 34 4

Volume Right 0 0 0 57 0 0 0 13 48 0

cSH 1125 1700 1700 1700 673 1700 1700 1700 201 139

Volume to Capacity 001 028 028 003 006 012 012 001 045 004

Queue Length 95th (ft) 1 0 0 0 5 0 0 0 53 3

Control Delay (s) 8.2 0.0 0.0 00 107 0.0 0.0 00 367 320

Lane LOS A B E D

Approach Delay (s) 0.1 0.9 36.7 320

Approach LOS E D

Intersection Summary

Average Delay 25

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 32 7 64 312 325 22
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 85 84 70 339 353 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 832 353 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 353 353
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 89 88 94
cM capacity (veh/h) 316 690 1205
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 35 84 409 353 24
Volume Left 35 0 70 0 0
Volume Right 0 84 0 0 24
cSH 316 690 1205 1700 1700
Volume to Capacity 011 012 006 021 0.01
Queue Length 95th (ft) 9 10 5 0 0
Control Delay (s) 178 109 19 0.0 0.0
Lane LOS C B A
Approach Delay (s) 12.9 19 0.0
Approach LOS B
Intersection Summary
Average Delay 25
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report

Page 1

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} LSS % 44 Fd
Volume (vph) 127 500 45 87 274 206 39 248 112 275 165 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.95 100 100 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1752 3374 1770 3539 1583
FIt Permitted 0.44 1.00 1.00 0.19 1.00 1.00 0.64 1.00 0.29 1.00 1.00
Satd. Flow (perm) 812 1863 1583 350 1863 1583 1179 3374 547 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 138 543 49 95 298 224 42 270 122 299 179 85
RTOR Reduction (vph) 0 0 31 0 0 103 0 47 0 0 0 55
Lane Group Flow (vph) 138 543 18 95 298 121 42 345 0 299 179 30
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 385 333 363 341 311 466 197 167 392 292 344
Effective Green, g () 385 333 363 341 311 466 197 167 392 292 344
Actuated g/C Ratio 040 035 038 035 032 048 020 017 041 030 036
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 376 643 710 1 600 879 259 584 419 1071 679
v/s Ratio Prot c0.02 ¢029 000 002 016 002 001 0.10 €011 005 0.0
v/s Ratio Perm 0.13 001 018 005 0.3 €0.18 0.02
vi/c Ratio 037 084 003 056 050 014 016 059 071 017 0.04
Uniform Delay, d1 19.3 29.2 19.0 25.3 26.4 13.8 313 36.8 21.3 247 20.3
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 g 0.0 39 0.6 0.1 03 16 5.7 0.1 0.0
Delay (s) 199 391 190 201 270 139 316 384 270 248 203
Level of Service B D B © © B c D Cc c (¢
Approach Delay (s) 341 22.6 377 253
Approach LOS © © D ©
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 96.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 17 14 30 62 130 36
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 18 15 33 67 141 39
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 18 15 33 67 141 39
Volume Left (vph) 18 0 33 0 0 0
Volume Right (vph) 0 15 0 0 0 39
Hadj (s) 135 -031 150 003 003 044
Departure Headway (s) 6.5 4.9 6.2 4.8 4.7 51
Degree Utilization, x 003 002 006 009 019 0.06
Capacity (veh/h) 524 697 565 737 745 688
Control Delay (s) 85 6.8 8.4 7.0 7.6 7.2
Approach Delay (s) 71 75 75
Approach LOS A A A
Intersection Summary
Delay 75
HCM Level of Service A
Intersection Capacity Utilization 23.5% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J T L
Sign Control Stop Stop  Stop Volume (veh/h) 97 203 171 245 166 69
Volume (vph) 59 126 269 33 17 127 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 64 137 292 36 18 138 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — AT R B0 N N >
Volume Total (vph) 64 137 292 36 18 138 Lane Width (f)
Volume Left (vph) 64 0 292 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 137 0 0 0 138 Percent Blockage
Hadj (s) 053 -067 053 090 032 -067 Right tur flare (veh)
Departure Headway (s) 6.3 5.1 5.7 6.1 58 48 Median type None  None
Degree Utilization, x 011 019 047 006 003 018 Median storage veh)
Capacity (veh/h) 536 660 611 567 592 718 Upstream signal (f)
Control Delay (s) 8.8 81 125 83 7.7 7.6
pX, platoon unblocked
Approach Delay (5) 8.3 120 76 vC, conflicting volume 452 751 319
Approach LOS A B A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 9.9 vCu, unblocked vol 452 751 319
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 31.6% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 90 47 90
cM capacity (veh/h) 1093 342 722
Direction, Lane # EB1 WB1 SB1
Volume Total 326 452 255
Volume Left 105 0 180
Volume Right 0 266 75
cSH 1093 1700 405
Volume to Capacity 010 027 063
Queue Length 95th (ft) 8 0 105
Control Delay (s) 34 0.0 279
Lane LOS A D
Approach Delay (s) 34 0.0 279
Approach LOS D
Intersection Summary
Average Delay 8.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &
Volume (veh/h) 1 325 26 33 1129 4 33 1 30 1 7 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 28 36 1227 4 36 1 33 1 8 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1232 382 1049 1659 177 1511 1683 614
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1232 382 1049 1659 177 1511 1683 614
tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 22 22 36 4.0 33 35 40 )
p0 queue free % 100 97 7 99 96 99 92 99
cM capacity (veh/h) 562 1159 158 93 827 7 90 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1
Volume Total 1 177 177 28 36 614 614 4 70 13
Volume Left 1 0 0 0 36 0 0 0 36 1
Volume Right 0 0 0 28 0 0 0 4 33 4
cSH 562 1700 1700 1700 1159 1700 1700 1700 250 120
Volume to Capacity 000 010 010 002 003 036 036 000 028 011
Queue Length 95th (ft) 0 0 0 0 2 0 0 0 28 9
Control Delay (s) 114 0.0 0.0 0.0 8.2 0.0 0.0 00 248 385
Lane LOS B A C E
Approach Delay (s) 0.0 0.2 248 385
Approach LOS C E
Intersection Summary
Average Delay 15
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report

Page 1

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 22 82 65 177 616 54
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
24 89 71

092 092 092
192 670 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1003 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1003 670 670

tC, single (s) 6.5 6.2 41

tC, 2 stage (s)

tF (s) 36 &3 2.2

p0 queue free % 90 81 92

cM capacity (veh/h) 240 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 24 89 263 670 59
Volume Left 24 0 71 0 0
Volume Right 0 89 0 0 59
cSH 240 457 921 1700 1700
Volume to Capacity 010 019 008 039 0.03
Queue Length 95th (ft) 8 18 6 0 0
Control Delay (s) 216 148 31 0.0 0.0
Lane LOS C B A

Approach Delay (s) 16.2 31 0.0
Approach LOS c

Intersection Summary

Average Delay 24

Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 113 187 52 136 216 109 37 149 62 77 286 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1845 1583 1770 1863 1583 1770 3384 1770 3539 1583
Flt Permitted 057 100 100 062 1.00 100 056 100 044 100 1.00
Satd. Flow (perm) 1063 1845 1583 1149 1863 1583 1048 3384 817 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 123 203 57 148 235 118 40 162 67 84 311 84
RTOR Reduction (vph) 0 0 43 0 0 82 0 43 0 0 0 55
Lane Group Flow (vph) 123 203 14 148 235 36 40 186 0 84 311 29
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 223 136 167 229 139 212 139 108 223 150 237
Effective Green, g () 223 13.6 16.7 229 13.9 21.2 13.9 10.8 22.3 15.0 237
Actuated g/C Ratio 032 020 024 033 020 031 020 016 032 022 034
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 435 365 546 464 377 650 245 532 366 773 707
v/s Ratio Prot 004 011 000 ¢c0.04 ¢0.13 001 001 005 €0.02 ¢0.09 001
v/s Ratio Perm 0.06 001 0.6 002  0.03 0.05 0.01
vi/c Ratio 028 056 003 032 062 006 016 035 023 040 0.04
Uniform Delay, d1 16.8 24.8 19.8 16.7 25.0 16.7 224 25.8 16.6 23.0 14.9
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 18 0.0 0.4 32 0.0 03 0.4 0.3 03 0.0
Delay (s) 172 267 198 171 282 167 227 262 169 234 150
Level of Service B © B B © B € C B C B
Approach Delay (s) 22.6 22.2 25.7 20.8
Approach LOS © © c (o
Intersection Summary
HCM Average Control Delay 225 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 68.7 Sum of lost time (s) 21.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 3

O T N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 24 20 10 88 44 12
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 26 22 11 96 48 13
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 26 22 11 96 48 13
Volume Left (vph) 26 0 11 0 0 0
Volume Right (vph) 0 22 0 0 0 13
Hadj (s) 220 081 106 003 003 051
Departure Headway (s) 71 57 5.8 47 48 53
Degree Utilization, x 005 003 002 013 006 0.02
Capacity (veh/h) 488 607 610 742 732 669
Control Delay (s) 9.3 7.7 7.7 7.2 6.9 7.2
Approach Delay (s) 8.6 73 7.0
Approach LOS A A A
Intersection Summary
Delay 75
HCM Level of Service A
Intersection Capacity Utilization 17.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J T L
Sign Control Stop Stop  Stop Volume (veh/h) 57 83 106 131 183 76
Volume (vph) 86 182 90 12 21 43 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 93 198 98 13 23 47 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — e B
Volume Total (vph) 93 198 98 13 23 47 Lane Width (ft
Volume Left (vph) 93 0 98 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 198 0 0 0 47 Percent Blockage
Hadj (s) 053 -067 053 046 143 -0.67 Right tur flare (veh)
Departure Headway (s) 55 43 5.8 5.7 6.8 47 Median type None  None
Degree Utilization, x 014 024 016 002 004 0.06 Median storage veh)
Capacity (veh/h) 625 802 591 595 504 725 Upstream signal (f)
Control Delay (s) 8.2 75 8.7 7.7 8.9 6.8
pX, platoon unblocked
Approach Delay (5) A 86 5 vC, conflicting volume 258 401 186
Approach LOS A A A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 79 vCu, unblocked vol 258 401 186
HCM Level of Service A tC, single (s) 41 65 63
Intersection Capacity Utilization 23.1% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 36 34
p0 queue free % 95 65 90
cM capacity (veh/h) 1307 568 846
Direction, Lane # EB1 WB1 SB1
Volume Total 152 258 282
Volume Left 62 0 199
Volume Right 0 142 83
cSH 1307 1700 628
Volume to Capacity 005 015 045
Queue Length 95th (ft) 4 0 58
Control Delay (s) 34 0.0 153
Lane LOS A C
Approach Delay (s) 34 0.0 153
Approach LOS C
Intersection Summary
Average Delay 7.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2012 Total Future
I T 2l N BV

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (veh/h) 10 872 52 37 384 12 31 8 44 4 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 11 948 57 40 417 13 34 9 48 4 1 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 1004 1259 1480 474 1046 1524 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 1004 1259 1480 474 1046 1524 209

tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 22 22 35 4.0 33 35 40 )

p0 queue free % 99 94 72 92 91 97 99 100

cM capacity (veh/h) 1125 673 119 116 534 149 109 797

Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1

Volume Total 1 474 474 57 40 209 209 13 90 5

Volume Left 11 0 0 0 40 0 0 0 34 4

Volume Right 0 0 0 57 0 0 0 13 48 0

cSH 1125 1700 1700 1700 673 1700 1700 1700 201 139

Volume to Capacity 001 028 028 003 006 012 012 001 045 004

Queue Length 95th (ft) 1 0 0 0 5 0 0 0 53 3

Control Delay (s) 8.2 0.0 0.0 00 107 0.0 0.0 00 367 320

Lane LOS A B E D

Approach Delay (s) 0.1 0.9 36.7 320

Approach LOS E D

Intersection Summary

Average Delay 25

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 32 7 64 312 325 22
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 85 84 70 339 353 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 832 353 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 353 353
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 89 88 94
cM capacity (veh/h) 316 690 1205
Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 35 84 409 353 24
Volume Left 35 0 70 0 0
Volume Right 0 84 0 0 24
cSH 316 690 1205 1700 1700
Volume to Capacity 011 012 006 021 0.01
Queue Length 95th (ft) 9 10 5 0 0
Control Delay (s) 178 109 19 0.0 0.0
Lane LOS C B A
Approach Delay (s) 12.9 19 0.0
Approach LOS B
Intersection Summary
Average Delay 25
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: AM HS Peak
Board Adopted Service Plan Mitigated

Synchro 7 - Report

Page 1

Timing Plan: AM HS Peak
Board Adopted Service Plan Mitigated

Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacity Analysis
300: Braddock Road & Gum Spring Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis

600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} LSS % 44 Fd
Volume (vph) 127 500 45 87 274 206 39 248 112 275 165 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.95 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1752 3374 1770 3539 1583
FIt Permitted 0.44 1.00 1.00 0.19 1.00 1.00 0.64 1.00 0.29 1.00 1.00
Satd. Flow (perm) 812 1863 1583 350 1863 1583 1179 3374 547 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 138 543 49 95 298 224 42 270 122 299 179 85
RTOR Reduction (vph) 0 0 31 0 0 103 0 47 0 0 0 55
Lane Group Flow (vph) 138 543 18 95 298 121 42 345 0 299 179 30
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 385 333 363 341 311 466 197 167 392 292 344
Effective Green, g () 385 333 363 341 311 466 197 167 392 292 344
Actuated g/C Ratio 040 035 038 035 032 048 020 017 041 030 036
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 376 643 710 171 600 879 259 584 419 1071 679
v/s Ratio Prot c0.02 ¢029 000 002 016 002 001 0.10 €011 005 0.0
v/s Ratio Perm 0.13 001 018 005 0.3 €0.18 0.02
vi/c Ratio 037 084 003 056 050 014 016 059 071 017 0.04
Uniform Delay, d1 19.3 29.2 19.0 25.3 26.4 13.8 313 36.8 21.3 247 20.3
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 g 0.0 39 0.6 0.1 03 16 5.7 0.1 0.0
Delay (s) 199 391 190 201 270 139 316 384 270 248 203
Level of Service B D B © © B c D Cc c (¢
Approach Delay (s) 341 22.6 377 253
Approach LOS © © D ©
Intersection Summary

HCM Average Control Delay 29.6 HCM Level of Service Cc

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 96.5 Sum of lost time (s) 14.0

Intersection Capacity Utilization 80.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak Synchro 7 - Report
Board Adopted Service Plan Mitigated Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 17 14 30 62 130 36
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 18 15 33 67 141 39
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 18 15 33 67 141 39
Volume Left (vph) 18 0 33 0 0 0
Volume Right (vph) 0 15 0 0 0 39
Hadj (s) 135 -031 150 003 003 044
Departure Headway (s) 6.5 4.9 6.2 4.8 4.7 51
Degree Utilization, x 003 002 006 009 019 0.06
Capacity (veh/h) 524 697 565 737 745 688
Control Delay (s) 85 6.8 8.4 7.0 7.6 7.2
Approach Delay (s) 71 75 75
Approach LOS A A A
Intersection Summary
Delay 75
HCM Level of Service A
Intersection Capacity Utilization 23.5% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Board Adopted Service Plan Mitigated

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 97 203 171 245 166 69
Volume (vph) 59 126 269 33 17 127 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 64 137 292 36 18 138 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — AT R B0 N N >
Volume Total (vph) 64 137 292 36 18 138 Lane Width (f)
Volume Left (vph) 64 0 292 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 137 0 0 0 138 Percent Blockage
Hadj (s) 053 -067 053 090 032 -067 Right tur flare (veh) 12
Departure Headway (s) 6.3 5.1 5.7 6.1 58 48 Median type None  None
Degree Utilization, x 011 019 047 006 003 018 Median storage veh)
Capacity (veh/h) 536 660 611 567 592 718 Upstream signal (f)
Control Delay (s) 8.8 81 125 83 7.7 7.6
pX, platoon unblocked
Approach Delay (5) 8.3 120 76 vC, conflicting volume 452 617 186
Approach LOS A B A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 9.9 vCu, unblocked vol 452 617 186
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 31.6% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 90 56 91
cM capacity (veh/h) 1093 409 856
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 326 186 266 255
Volume Left 105 0 0 180
Volume Right 0 0 266 75
cSH 1093 1700 1700 580
Volume to Capacity 010 011 016 044
Queue Length 95th (ft) 8 0 0 56
Control Delay (s) 34 0.0 0.0 173
Lane LOS A C
Approach Delay (s) 34 0.0 17.3
Approach LOS Cc
Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 44.2% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report

Board Adopted Service Plan Mitigated Page 5 Board Adopted Service Plan Mitigated Page 6




HCM Unsignalized Intersection Capacity Analysis
100: Route 50 & Goshen Road

LCPS (HS 7)
2012 Total Future

HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & Gum Spring Road

LCPS (HS 7)
2012 Total Future

I T 2l N BV
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LKL} Fd LK) Fd s &
Volume (veh/h) 1 325 26 33 1129 4 33 1 30 1 7 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 353 28 36 1227 4 36 1 33 1 8 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1232 382 1049 1659 177 1511 1683 614
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1232 382 1049 1659 177 1511 1683 614
tC, single (s) 41 42 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 22 22 36 4.0 33 35 40 )
p0 queue free % 100 97 7 99 96 99 92 99
cM capacity (veh/h) 562 1159 158 93 827 7 90 435
Direction, Lane # EB1 EB2 EB3 EB4 WB1 WB2 WB3 WB4 NB1 SB1
Volume Total 1 177 177 28 36 614 614 4 70 13
Volume Left 1 0 0 0 36 0 0 0 36 1
Volume Right 0 0 0 28 0 0 0 4 33 4
cSH 562 1700 1700 1700 1159 1700 1700 1700 250 120
Volume to Capacity 000 010 010 002 003 036 036 000 028 011
Queue Length 95th (ft) 0 0 0 0 2 0 0 0 28 9
Control Delay (s) 114 0.0 0.0 0.0 8.2 0.0 0.0 00 248 385
Lane LOS B A C E
Approach Delay (s) 0.0 0.2 248 385
Approach LOS C E
Intersection Summary
Average Delay 15
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15

Timing Plan: PM HS Peak
Board Adopted Service Plan Mitigated

Synchro 7 - Report

Page 1

2 N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [d i [} Fd
Volume (veh/h) 22 82 65 177 616 54
Sign Control Stop Free  Free
Grade 0% 0% 0%

Peak Hour Factor
Hourly flow rate (vph)

092 092 092
24 89 71

092 092 092
192 670 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1003 670 670

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1003 670 670

tC, single (s) 6.5 6.2 41

tC, 2 stage (s)

tF (s) 36 &3 2.2

p0 queue free % 90 81 92

cM capacity (veh/h) 240 457 921

Direction, Lane # EB1 EB2 NB1 SB1 SB2
Volume Total 24 89 263 670 59
Volume Left 24 0 71 0 0
Volume Right 0 89 0 0 59
cSH 240 457 921 1700 1700
Volume to Capacity 010 019 008 039 0.03
Queue Length 95th (ft) 8 18 6 0 0
Control Delay (s) 216 148 31 0.0 0.0
Lane LOS C B A

Approach Delay (s) 16.2 31 0.0
Approach LOS c

Intersection Summary

Average Delay 24

Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Timing Plan: PM HS Peak

Board Adopted Service Plan Mitigated

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis

600: Road A & North Star Blvd.

LCPS (HS 7)
2012 Total Future

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2012 Total Future
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 113 187 52 136 216 109 37 149 62 77 286 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1845 1583 1770 1863 1583 1770 3384 1770 3539 1583
Flt Permitted 057 100 100 062 1.00 100 056 100 044 100 1.00
Satd. Flow (perm) 1063 1845 1583 1149 1863 1583 1048 3384 817 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 123 203 57 148 235 118 40 162 67 84 311 84
RTOR Reduction (vph) 0 0 43 0 0 82 0 43 0 0 0 55
Lane Group Flow (vph) 123 203 14 148 235 36 40 186 0 84 311 29
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm-+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 223 136 167 229 139 212 139 108 223 150 237
Effective Green, g () 223 13.6 16.7 229 13.9 21.2 13.9 10.8 22.3 15.0 237
Actuated g/C Ratio 032 020 024 033 020 031 020 016 032 022 034
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 435 365 546 464 377 650 245 532 366 773 707
v/s Ratio Prot 004 011 000 ¢c0.04 ¢0.13 001 001 005 €0.02 ¢0.09 001
v/s Ratio Perm 0.06 001 0.6 002  0.03 0.05 0.01
vi/c Ratio 028 056 003 032 062 006 016 035 023 040 0.04
Uniform Delay, d1 16.8 24.8 19.8 16.7 25.0 16.7 224 25.8 16.6 23.0 14.9
Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 18 0.0 0.4 32 0.0 03 0.4 0.3 03 0.0
Delay (s) 172 267 198 171 282 167 227 262 169 234 150
Level of Service B © B B © B € C B C B
Approach Delay (s) 22.6 22.2 25.7 20.8
Approach LOS © © c (o
Intersection Summary
HCM Average Control Delay 225 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 68.7 Sum of lost time (s) 21.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Board Adopted Service Plan Mitigated

Synchro 7 - Report
Page 3

O T N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 24 20 10 88 44 12
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 26 22 11 96 48 13
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 26 22 11 96 48 13
Volume Left (vph) 26 0 11 0 0 0
Volume Right (vph) 0 22 0 0 0 13
Hadj (s) 220 081 106 003 003 051
Departure Headway (s) 71 57 5.8 47 48 53
Degree Utilization, x 005 003 002 013 006 0.02
Capacity (veh/h) 488 607 610 742 732 669
Control Delay (s) 9.3 7.7 7.7 7.2 6.9 7.2
Approach Delay (s) 8.6 73 7.0
Approach LOS A A A
Intersection Summary
Delay 75
HCM Level of Service A
Intersection Capacity Utilization 17.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Board Adopted Service Plan Mitigated

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2012 Total Future 800: Braddock Road & North Star Blvd. 2012 Total Future
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 57 83 106 131 183 76
Volume (vph) 86 182 90 12 21 43 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 93 198 98 13 23 47 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — e B
Volume Total (vph) 93 198 98 13 23 47 Lane Width (ft
Volume Left (vph) 93 0 98 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 198 0 0 0 47 Percent Blockage
Hadj (s) 053 -067 053 046 143 -0.67 Right tur flare (veh) 12
Departure Headway (s) 55 43 5.8 5.7 6.8 47 Median type None  None
Degree Utilization, x 014 024 016 002 004 0.06 Median storage veh)
Capacity (veh/h) 625 802 591 595 504 725 Upstream signal (f)
Control Delay (s) 8.2 75 8.7 7.7 8.9 6.8
pX, platoon unblocked
Approach Delay (5) A 86 5 vC, conflicting volume 258 329 115
Approach LOS A A A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 79 vCu, unblocked vol 258 329 115
HCM Level of Service A tC, single (s) 41 65 63
Intersection Capacity Utilization 23.1% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 36 34
p0 queue free % 95 68 91
cM capacity (veh/h) 1307 624 926
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 152 115 142 282
Volume Left 62 0 0 199
Volume Right 0 0 142 83
cSH 1307 1700 1700 883
Volume to Capacity 005 007 008 032
Queue Length 95th (ft) 4 0 0 34
Control Delay (s) 34 0.0 00 122
Lane LOS A B
Approach Delay (s) 34 0.0 12.2
Approach LOS B
Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 31.0% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report

Board Adopted Service Plan Mitigated Page 5 Board Adopted Service Plan Mitigated Page 6




Loudoun County School Board (HS-7) - Traffic Impact Study

APPENDIX J

APPROVED DEVELOPMENT TRIP GENERATION AND SITE VOLUMES
(2015)




Table 1: 2015 FUTURE BACKGROUND TRIP GENERATION WORKSHEET

ITE Weekday  ------
Land Use Code Size AM Peak Hour PM Peak Hour Daily
In Out Total In Out Total Total

Westport By-Right Property
Single-Family Detached Housing 210 345 DU 63 188 251 207 120 327 3,249
Lenah Property
Single-Family Detached Housing 210 132 DU 26 76 102 87 51 138 2,555
Stone Ridge
Residential 516 DU 12 88 100 73 38 2,622
Retail/Ancellary Use 58,910 SF 251 200 452 116 120 236 2,590
Subtotal Stone Ridge Trips 263 289 552 189 158 347 5,212
Marrwood Property
Single-Family Detached Housing 210 73 DU 15 46 61 52 29 81 779
C.D. Smith
Single-Family Detached Housing 210 77 DU 16 47 63 54 30 84 765
Residential Condominium/Townhouse 230 107 DU 9 46 55 43 21 64 931
Subtotal C.D.Smith Trips 184 DU 25 92 117 97 51 148 1,696
Kirkpatrick Farms
Single-Family Detached Housing 210 202 DU 38 113 151 128 74 202 1,986
Residential Condominium/Townhouse 220 27 DU 4 15 19 15 6 21 211
Subtotal Kirkpatrick Farms Trips 229 DU 42 128 170 143 80 223 2,197
Kirkpatrick Farms West
Single-Family Detached Housing 210 95 DU 19 57 76 65 37 102 945
Single-Family Attached Housing 230 92 DU 8 40 48 38 18 56 800
Subtotal Kirkpatrick Farms West Trips 187 DU 27 97 124 103 55 158 1,745
Braddock Corner
Single-Family Detached Housing 210 15 DU 5 20 13 20 182
Single-Family Attached Housing 230 31 DU 4 17 21 17 YA 24 238
Subtotal Braddock Corner Trips 46 9 32 41 30 14 44 420
Greenfields Property
Single-Family Detached Housing 210 290 DU 54 159 213 177 103 280 2,770
Gum Spring Village Center
Subtotal Gum Spring Village Center Trips 158 132 291 327 325 652 6,118
Providence Glen
Single-Family Detached Housing 210 20 DU 6 23 9 25 200
Single-Family Attached Housing 230 59 DU 6 28 34 26 13 39 513
Subtotal Providence Glen Trips 79 12 45 57 42 22 64 713
Braddock Crossing
Single-Family Detached Housing 210 25 DU 7 20 27 20 31 291
Single-Family Attached Housing 230 58 DU 6 28 34 26 13 39 404
Subtotal Braddock Crossing Trips 83 13 48 61 46 24 70 695
Loudoun County Public School MS 5
Middle School 522 1,350 Students 401 328 729 106 110 216 2,187
TOTAL FUTURE BACKGROUND TRIPS 1,108 1,660 2,769 1,606 1,142 2,748 30,336

2/23/2010 10:15 AM



2015 FB AM Braddock Road and Gum Spring Road
NB SB EB wB
L T R L T R L T R L T R
LCPS MS-5 28 100 82 23
Westport By-Right 0 0 0 0 0 8 24 2 0 0 7 0
Lenah Property 0 0 0 0 0 2 5 16 0 0 5 0
Braddock Crossing 0 0 0 0 0 1 3 9 0 0 4 0
Stoneridge Residential 0 0 0 2 3 2 0 0 0 0 0 0
Stoneridge Retail/Ancellary Uses 0 6 0 7 5 3 4 0 0 0 0 8
Marrwood Property 0 0 0 0 0 0 1 5 0 0 2 0
C.D.Smith 2 0 0 0 0 4 16 39 6 0 11 0
Kirkpatrick Farms 2 0 0 0 0 1 4 10 6 0 3 0
Kirkpatrick Farms West 0 0 0 0 0 3 13 22 1 0 6 0
Braddock Corner 0 2 0 12 9 7 2 0 0 0 0 3
Providence Glen 0 1 0 11 5 7 2 0 0 0 0 3
Gum Spring Village Center 0 7 0 1 6 2 2 0 0 0 0 1
Greenfields Property 1 0 0 0 0 4 10 25 3 0 9 0
Arcola Center 0 22 0 17 9 5 11 0 0 0 0 40
Total Trips (Commuter Peak) 5 38 0 50 37 48 98 148 16 0 47 56
Total Trips (ES Peak) 5 36 0 48 35 46 93 141 15 0 45 53
Total Trips (HS Peak) 5 38 0 78 37 48 98 248 16 0 129 79
2015 FB AM Braddock Road and Goshen Road
NB SB EB WB
L T R L T R L T R L T R
LCPS MS-5 100 82
Westport By-Right 0 0 0 0 0 0 0 55 0 0 18 0
Lenah Property 0 0 0 0 0 0 0 28 0 0 18 0
Braddock Crossing 0 0 0 0 0 0 0 19 0 0 12 0
Stoneridge Residential 0 0 0 0 0 0 0 0 0 0 2 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 4 0 0 3 0
Marrwood Property 0 0 0 0 0 0 0 11 0 0 4 0
C.D.Smith 0 0 0 0 0 0 0 6 0 0 22 0
Kirkpatrick Farms 0 0 0 0 0 0 0 1 0 0 5 0
Kirkpatrick Farms West 0 0 0 0 0 0 0 5 0 0 18 0
Braddock Corner 0 0 0 0 0 0 0 1 0 0 6 0
Providence Glen 0 0 0 0 0 0 0 1 0 0 4 0
Gum Spring Village Center 0 0 0 0 0 0 0 2 0 0 2 0
Greenfields Property 0 0 0 0 0 0 0 21 0 0 9 0
Arcola Center 0 0 0 0 0 0 0 11 0 0 5 0
Total Trips (Commuter Peak) 0 0 0 0 0 0 0 165 0 0 128 0
Total Trips (ES Peak) 0 0 0 0 0 0 0 157 0 0 121 0
Total Trips (HS Peak) 0 0 0 0 0 0 0 265 0 0 210 0
2015 FB AM Route 50 and Goshen Road
NB SB EB wWB
L T R L T R L T R L T R
LCPS MS-5
Westport By-Right 24 0 12 0 0 0 0 2 8 24 6 0
Lenah Property 0 0 0 0 0 0 0 17 0 0 6 0
Braddock Crossing 0 0 0 0 0 0 0 12 0 0 4 0
Stoneridge Residential 0 0 0 0 0 0 0 0 0 0 2 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 6 0 0 4 0
Marrwood Property 7 0 11 0 0 0 0 0 2 4 0 0
C.D.Smith 0 0 0 0 0 0 0 0 0 0 1 0
Kirkpatrick Farms 0 0 0 0 0 0 0 0 0 0 0 0
Kirkpatrick Farms West 0 0 0 0 0 0 0 0 0 0 0 0
Braddock Corner 0 0 0 0 0 0 0 0 0 0 1 0
Providence Glen 0 0 0 0 0 0 0 1 0 0 3 0
Gum Spring Village Center 0 0 0 0 0 0 0 3 0 0 3 0
Greenfields Property 0 0 0 0 0 0 0 1 0 0 0 0
Arcola Center 0 0 0 0 0 0 0 60 0 0 25 0
Total Trips (Commuter Peak) 31 0 23 0 0 0 0 103 10 28 57 0
Total Trips (ES Peak) 29 0 22 0 0 0 0 98 9 26 54 0
[Total Trips (HS Peak) 31 0 23 0 0 0 0 103 10 28 57 0
2015 FB AM Braddock Rd and North Star Blvd. (Rel Rt.659)
NB SB EB WB
L T R L T R L T R L T R
LCPS MS-5 100 82
Westport By-Right 0 0 0 0 0 0 0 46 0 0 15 0
Lenah Property 0 0 0 0 0 0 0 21 0 0 7 0
Braddock Crossing 14 5
Stoneridge Residential 0 0 0 0 0 0 0 0 0 0 2 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 4 0 0 3 0
Marrwood Property 0 0 0 0 0 0 0 6 0 0 2 0
C.D.Smith 0 [ 0 60 0 32 9 0 0 0 0 16
Kirkpatrick Farms 0 0 0 0 0 0 0 1 0 0 5 0
Kirkpatrick Farms West 0 0 0 0 0 0 0 5 0 0 18 0
Braddock Corner 0 0 0 0 0 0 0 1 0 0 7 0
Providence Glen 0 0 0 0 0 0 0 2 0 0 4 0
Gum Spring Village Center 0 0 0 0 0 0 0 2 0 0 2 0
Greenfields Property 0 0 0 0 0 0 0 38 0 0 13 0
Arcola Center 0 0 0 0 0 0 0 11 0 0 5 0
[Total Trips (Commuter Peak) 0 0 0 60 0 33 9 153 0 0 89 16
Total Trips (ES Peak) 0 0 0 57 0 31 9 145 0 0 84 15
[Total Trips (HS Peak) 0 0 0 60 0 33 9 253 0 0 171 16
2015 FB AM Gum Spring and Tall Cedars Pkwy
NB SB EB wB
L T R L T R L T R L T R
LCPS MS-5 23 28
Westport By-Right 0 24 0 0 8 0 0 0 0 0 0 0
Lenah Property 0 5 0 0 2 0 0 0 0 0 0 0
Braddock Crossing 3 1
Stoneridge Residential 1 0 0 0 0 0 3 0 7 0 0 0
Stoneridge Retail/Ancellary Uses 13 0 0 0 0 15 12 0 15 0 0 0
Marrwood Property 0 1 0 0 0 0 0 0 0 0 0 0
C.D.Smith 0 13 0 0 4 0 0 0 0 0 0 0
Kirkpatrick Farms 0 4 0 0 1 0 0 0 0 0 0 0
Kirkpatrick Farms West 0 13 0 0 3 0 0 0 0 0 0 0
Braddock Corner 0 8 0 0 2 0 0 0 0 0 0 0
Providence Glen 0 15 0 0 4 0 0 0 0 0 0 0
Gum Spring Village Center 0 4 0 0 9 0 0 0 0 0 0 0
Greenfields Property 0 10 0 0 4 0 0 0 0 0 0 0
Arcola Center 0 72 0 0 31 0 0 0 0 0 0 0
[Total Trips (Commuter Peak) 14 172 0 0 68 15 15 0 22 0 0 0
Total Trips (ES Peak) 13 163 0 0 65 14 14 0 21 0 0 0
[Total Trips (HS Peak) 14 195 0 0 96 15 15 0 22 0 0 0




2015 FB PM Braddock Road and Gum Spring Road
NB SB EB wB
L T R L T R L T R L T R
LCPS MS-5 13 47 58 16
Westport By-Right 0 0 0 0 0 25 14 13 0 0 23 0
Lenah Property 0 0 0 0 0 6 3 10 0 0 19 0
Braddock Crossing 0 0 0 0 0 4 2 7 0 0 13 0
Stoneridge Residential 0 2 0 1 1 1 2 0 0 0 0 2
Stoneridge Retail/Ancellary Uses 0 3 0 4 3 4 2 0 0 0 0 4
Marrwood Property 0 0 0 0 0 1 1 3 0 0 6 0
C.D.Smith 6 0 0 0 0 16 9 21 3 0 41 0
Kirkpatrick Farms 6 0 0 0 0 4 2 6 3 0 10 0
Kirkpatrick Farms West 2 0 0 0 0 13 7 13 1 0 24 0
Braddock Corner 0 10 0 7 5 4 7 0 0 0 0 14
Providence Glen 0 4 0 5 2 3 6 0 0 0 0 1
Gum Spring Village Center 0 15 0 3 15 5 5 0 0 [} 0 3
Greenfields Property 4 0 0 0 0 12 7 16 2 0 30 0
Arcola Center 0 20 0 55 30 15 10 0 0 0 0 36
Total Trips (Commuter Peak) 17 53 0 75 56 112 76 89 9 0 165 70
Total Trips (ES Peak) 14 42 0 71 43 88 59 116 7 0 187 70
Total Trips (HS Peak) 15 46 0 65 49 98 66 77 8 0 144 61
2015 FB PM Braddock Road and Goshen Road
NB SB EB wB
L T R L T R L T R L T R
LCPS MS-5 47 58
Westport By-Right 0 0 0 0 0 0 0 33 0 0 57 0
Lenah Property 0 0 0 0 0 0 0 18 0 0 34 0
Braddock Crossing 0 0 0 0 0 0 0 13 0 0 22 0
Stoneridge Residential 0 0 0 0 0 0 0 2 0 0 1 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 2 0 0 2 0
Marrwood Property 0 0 0 0 0 0 0 7 0 0 13 0
C.D.Smith 0 0 0 0 0 0 0 24 0 0 12 0
Kirkpatrick Farms 0 0 0 0 0 0 0 4 0 0 2 0
Kirkpatrick Farms West 0 0 0 0 0 0 0 19 0 0 10 0
Braddock Corner 0 0 0 0 0 0 0 6 0 0 3 0
Providence Glen 0 0 0 0 0 0 0 4 0 0 2 0
Gum Spring Village Center 0 0 0 0 0 0 0 5 0 0 5 0
Greenfields Property 0 0 0 0 0 0 0 15 0 0 26 0
Arcola Center 0 0 0 0 0 0 0 10 0 0 15 0
Total Trips (Commuter Peak) 0 0 0 0 0 0 0 161 0 0 204 0
Total Trips (ES Peak) 0 0 0 0 0 0 0 173 0 0 217 0
[Total Trips (HS Peak) 0 0 0 0 0 0 0 140 0 0 177 0
2015 FB PM Route 50 and Goshen Road
NB SB EB wB
L T R L T R L T R L T R
LCPS MS-5
Westport By-Right 14 0 25 0 0 0 0 6 25 14 3 0
Lenah Property 0 0 0 0 0 0 0 11 0 0 21 0
Braddock Crossing 0 0 0 0 0 0 0 7 0 0 13 0
Stoneridge Residential 0 0 0 0 0 0 0 2 0 0 1 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 3 0 0 3 0
Marrwood Property 4 0 7 0 0 0 0 0 8 15 0 0
C.D.Smith 0 0 0 0 0 0 0 1 0 0 0 0
Kirkpatrick Farms 0 0 0 0 0 0 0 0 0 0 0 0
Kirkpatrick Farms West 0 0 0 0 0 0 0 0 0 0 0 0
Braddock Corner 0 0 0 0 0 0 0 1 0 0 1 0
Providence Glen 0 0 0 0 0 0 0 17 0 0 15 0
Gum Spring Village Center 0 0 0 0 0 0 0 7 0 0 7 0
Greenfields Property 0 0 0 0 0 0 0 1 0 0 2 [}
Arcola Center 0 0 0 0 0 0 0 54 0 0 83 0
Total Trips (Commuter Peak) 18 0 32 0 0 0 0 110 33 29 148 0
[Total Trips (ES Peak) 14 0 25 0 0 0 0 86 25 22 116 0
[Total Trips (HS Peak) 15 0 27 0 0 0 0 96 28 25 129 0
2015 FB PM Braddock Rd and North Star Blvd. (Rel Rt.659)
NB SB EB wB
L T R L T R L T R L T R
LCPS MS-5 47 58
Westport By-Right 0 0 0 0 0 0 0 27 0 0 48 0
Lenah Property 0 0 0 0 0 0 0 14 0 0 25 0
Braddock Crossing 9 17
Stoneridge Residential 0 0 0 0 0 0 0 2 0 0 1 0
Stoneridge Retail/Ancellary Uses 0 0 0 0 0 0 0 2 0 0 2 0
Marrwood Property 0 0 0 0 0 0 0 4 0 0 7 0
C.D.Smith 0 0 0 33 0 17 34 0 0 0 0 63
Kirkpatrick Farms 0 0 0 0 0 0 0 4 0 0 2 0
Kirkpatrick Farms West 0 0 0 0 0 0 0 19 0 0 10 0
Braddock Corner 0 0 0 0 0 0 0 7 0 0 4 0
Providence Glen 0 0 0 0 0 0 0 6 0 0 2 0
Gum Spring Village Center 0 0 0 0 0 0 0 5 0 0 5 0
Greenfields Property 0 0 0 0 0 0 0 25 0 0 46 0
Arcola Center 0 0 0 0 0 0 0 10 0 0 15 0
[Total Trips (Commuter Peak) 0 0 0 33 0 17 34 134 0 0 184 63
Total Trips (ES Peak) 0 0 0 26 0 14 27 151 0 0 202 49
[Total Trips (HS Peak) 0 0 0 29 0 15 30 116 0 0 160 55
2015 FB PM Gum Spring and Tall Cedars Pkwy
NB SB EB wB
L T R L T R L T R L T R
LCPS MS-5 16 13
Westport By-Right 0 14 0 0 25 0 0 0 0 0 0 0
Lenah Property 0 3 0 0 6 0 0 0 0 0 0 0
Braddock Crossing 2 4
Stoneridge Residential 6 0 0 0 0 3 1 0 3 0 0 0
Stoneridge Retail/Ancellary Uses 6 0 0 0 0 7 7 0 9 0 0 0
Marrwood Property 0 1 0 0 1 0 0 0 0 0 0 0
C.D.Smith 0 7 0 0 14 0 0 0 0 0 0 0
Kirkpatrick Farms 0 2 0 0 4 0 0 0 0 0 0 0
Kirkpatrick Farms West 0 7 0 0 13 0 0 0 0 0 0 0
Braddock Corner 0 5 0 0 9 0 0 0 0 0 0 0
Providence Glen 0 8 0 0 18 0 0 0 0 0 0 0
Gum Spring Village Center 0 8 0 0 22 0 0 0 0 0 0 0
Greenfields Property 0 7 0 0 12 0 0 0 0 0 0 0
Arcola Center 0 65 0 0 100 0 0 0 0 0 0 0
[Total Trips (Commuter Peak) 12 129 0 0 228 10 8 0 12 0 0 0
Total Trips (ES Peak) 9 117 0 0 191 8 7 0 9 0 0 0
Total Trips (HS Peak) 10 112 0 0 199 8 7 0 10 0 0 0




Loudoun County School Board (HS-7) - Traffic Impact Study m

APPENDIX K-1

INTERSECTION CAPACITY ANALYSIS RESULTS- FUTURE CONDITIONS
WITHOUT PROPOSED DEVELOPMENT (2015) — HS PEAK, ALTERNATIVE
1




HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 10 1006 55 88 438 12 51 9 T 5 1 0

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.92 1.00

Flt Protected 095 100 100 095 100 1.00 0.98 0.96

Satd. Flow (prot) 1770 3505 1583 1770 3343 1583 1690 1788

Flt Permitted 095 100 100 095 100 1.00 0.88 0.82

Satd. Flow (perm) 1770 3505 1583 1770 3343 1583 1507 1523

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 11 1093 60 96 476 13 55 10 84 5 1 0

RTOR Reduction (vph) 0 0 30 0 0 5 0 25 0 0 0 0

Lane Group Flow (vph) 11 1093 30 96 476 8 0 124 0 0 6 0

Heavy Vehicles (%) 2% 3% 2% 2% 8% 2% 2% 2% 2% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 12 402 402 103 493 493 124 124

Effective Green, g () 12 402 402 103 493 493 124 124

Actuated g/C Ratio 001 048 048 012 059 059 0.15 0.15

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 25 1679 758 217 1964 930 223 225

v/s Ratio Prot 001 c0.31 c0.05 0.4

v/s Ratio Perm 0.02 0.00 0.08 0.00

vic Ratio 044 065 004 044 024 001 0.56 0.03

Uniform Delay, d1 410 165 116 341 8.3 72 33.2 30.6

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 119 0.9 0.0 14 0.1 0.0 3.0 0.0

Delay (s) 529 175 116 356 8.4 72 36.2 30.6

Level of Service D B B D A A D C

Approach Delay (s) 175 12.8 36.2 30.6

Approach LOS B B D c

Intersection Summary

HCM Average Control Delay 17.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 83.9 Sum of lost time (s) 21.0

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min)
¢ Critical Lane Group

Timing Plan: AM HS Peak
Mixed Feed

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 51 84 53 886 390 48
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) b5 91 58 963 424 52
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1021 212 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1021 212 424
tC, single (s) 6.8 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 75 88 95
cM capacity (veh/h) 221 793 1132
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 55 91 379 642 212 212 52
Volume Left 55 0 58 0 0 0 0
Volume Right 0 91 0 0 0 0 52
cSH 221 793 1132 1700 1700 1700 1700
Volume to Capacity 025 012 005 038 012 012 003
Queue Length 95th (ft) 24 10 4 0 0 0 0
Control Delay (s) 267 101 17 0.0 0.0 0.0 0.0
Lane LOS D B A
Approach Delay (s) 16.4 0.6 0.0
Approach LOS c
Intersection Summary
Average Delay 19
Intersection Capacity Utilization 50.1% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Mixed Feed

Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2015 Future Background
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % LSS % 44 Fd
Volume (vph) 170 564 51 92 296 263 43 291 119 311 191 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3385 1770 3539 1583
FIt Permitted 0.43 1.00 1.00 0.12 1.00 1.00 0.62 1.00 0.24 1.00 1.00
Satd. Flow (perm) 802 1863 1583 217 1863 1583 1157 3385 449 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 185 613 55 100 322 286 47 316 129 338 208 100
RTOR Reduction (vph) 0 0 34 0 0 70 0 40 0 0 0 65
Lane Group Flow (vph) 185 613 21 100 322 216 47 405 0 338 208 35
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 423 372 403 401 361 528 212 181 418 317 368
Effective Green, g (s) 423 372 403 401 361 528 212 181 418 317 368
Actuated g/C Ratio 041 036 039 039 035 051 020 017 040 030 035
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 30 30 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 374 666 720 143 647 910 254 589 393 1079 667
v/s Ratio Prot 002 ¢c033 000 ¢c0.03 017 004 001 012 c0.14 006 0.0
v/s Ratio Perm 0.18 001 024 010 0.03 c0.21 0.02
vic Ratio 049 092 003 070 050 024 019 069 086 019 0.05
Uniform Delay, d1 229 320 197 246 268 143 339 403 242 267 221
Progression Factor 100 100 100 100 1.00 100 100 1.00 100 100 1.00
Incremental Delay, d2 1.0 18.1 0.0 139 0.6 0.1 0.4 33 17.2 0.1 0.0
Delay (s) 240 50.1 19.8 385 214 145 342 436 414 26.8 222
Level of Service C D B D C B C D D C [
Approach Delay (s) 425 23.7 42.7 33.7
Approach LOS D (o} D C
Intersection Summary
HCM Average Control Delay 355 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

Timing Plan: AM HS Peak

Mixed Feed

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 10 13 27 68 139 21
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 1 14 29 74 151 23
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 11 14 29 74 151 23
Volume Left (vph) 11 0 29 0 0 0
Volume Right (vph) 0 14 0 0 0 23
Hadj (s) 084 -056 082 0.03 003 -0.36
Departure Headway (s) 6.0 4.6 55 4.7 4.7 43
Degree Utilization, x 002 002 004 010 020 0.03
Capacity (veh/h) 568 738 640 747 753 822
Control Delay (s) 7.9 6.5 7.6 7.0 7.6 6.2
Approach Delay (s) 71 7.2 74
Approach LOS A A A
Intersection Summary
Delay 73
HCM Level of Service A
Intersection Capacity Utilization 24.0% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Mixed Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2015 Future Background 800: Braddock Road & North Star Blvd. 2015 Future Background
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 88 290 183 224 156 65
Volume (vph) 62 113 241 39 25 133 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 67 123 262 42 27 145 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — NN S
Volume Total (vph) 67 123 262 42 27 145 Lane Width (f)
Volume Left (vph) 67 0 262 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 123 0 0 0 145 Percent Blockage
Hadj (s) 053 -067 053 020 010 -0.67 Right tur flare (veh) 12
Departure Headway (s) 6.2 5.0 5.7 5.4 55 47 Median type None  None
Degree Utilization, x 012 017 042 006 004 019 Median storage veh)
Capacity (veh/h) 541 667 612 641 624 731 Upstream signal (f)
Control Delay (s) 8.8 78 116 7.6 7.5 7.6
pX, platoon unblocked
Approach Delay (s) 8.2 11.0 76 vC, conflicting volume 442 705 199
Approach LOS A ) Q) vC1, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 9.3 vCu, unblocked vol 442 705 199
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 30.1% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 91 54 92
cM capacity (veh/h) 1118 368 842
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 411 199 243 240
Volume Left 96 0 0 170
Volume Right 0 0 243 71
cSH 1118 1700 1700 521
Volume to Capacity 009 012 014 046
Queue Length 95th (ft) 7 0 0 60
Control Delay (s) 2.7 0.0 0.0 190
Lane LOS A C
Approach Delay (s) 2.7 0.0 19.0
Approach LOS Cc
Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report

Mixed Feed Page 5 Mixed Feed Page 6




HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 1 402 45 60 1293 5 40 1 81 1 8 5

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.91 0.95

Flt Protected 095 100 100 095 100 1.00 0.98 1.00

Satd. Flow (prot) 1770 3505 1583 1770 3343 1583 1668 1773

Flt Permitted 095 100 100 095 100 1.00 0.89 0.97

Satd. Flow (perm) 1770 3505 1583 1770 3343 1583 1501 1730

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 1 437 49 65 1405 5 43 1 88 1 9 5

RTOR Reduction (vph) 0 0 27 0 0 1 0 38 0 0 4 0

Lane Group Flow (vph) 1 437 22 65 1405 4 0 94 0 0 1 0

Heavy Vehicles (%) 2% 3% 2% 2% 8% 2% 2% 2% 2% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 07 310 310 71 314 34 10.6 10.6

Effective Green, g () 07 310 310 71 374 374 10.6 10.6

Actuated g/C Ratio 0.01 0.44 0.44 0.10 0.54 0.54 0.15 0.15

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 18 1559 704 180 1794 849 228 263

v/s Ratio Prot 000 012 c0.04 042

v/s Ratio Perm 0.01 0.00 ¢0.06 0.01

vic Ratio 006 028 003 036 078 000 041 0.04

Uniform Delay, d1 34.2 12.3 10.9 29.2 12.9 7.5 26.7 252

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13 0.1 0.0 12 23 0.0 12 0.1

Delay (s) 355 124 109 304 152 75 279 253

Level of Service D B B Cc B A c c

Approach Delay (s) 12.3 15.9 27.9 253

Approach LOS B B c c

Intersection Summary

HCM Average Control Delay 15.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 69.7 Sum of lost time (s) 21.0

Intersection Capacity Utilization 70.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Mixed Feed

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 38 78 67 437 780 67
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 41 85 73 475 848 73
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1231 424 848
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1231 424 848
tC, single (s) 6.9 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 73 85 91
cM capacity (veh/h) 153 579 785
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 41 85 231 317 424 424 73
Volume Left 41 0 73 0 0 0 0
Volume Right 0 85 0 0 0 0 73
cSH 153 579 785 1700 1700 1700 1700
Volume to Capacity 027 015 009 019 025 025 004
Queue Length 95th (ft) 26 13 8 0 0 0 0
Control Delay (s) 371 123 39 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 204 16 0.0
Approach LOS c
Intersection Summary
Average Delay 22
Intersection Capacity Utilization 48.9% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Mixed Feed

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2015 Future Background
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % Fd LSS % 44 Fd
Volume (vph) 140 217 57 144 269 150 44 183 65 133 338 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3400 1770 3539 1583
FIt Permitted 0.42 1.00 1.00 0.57 1.00 1.00 0.53 1.00 0.42 1.00 1.00
Satd. Flow (perm) 787 1863 1583 1059 1863 1583 993 3400 784 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 152 236 62 157 292 163 48 199 71 145 367 129
RTOR Reduction (vph) 0 0 45 0 0 109 0 34 0 0 0 83
Lane Group Flow (vph) 152 236 17 157 292 54 48 236 0 145 367 46
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 213 17.4 20.5 26.3 16.9 248 15.4 12.3 25.0 17.1 21.0
Effective Green, g (s) 273 174 205 263 169 248 154 123 25.0 171 270
Actuated g/C Ratio 03 023 027 035 023 033 021 016 033 023 036
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 432 580 460 420 671 236 558 365 807 718
v/s Ratio Prot c0.05 013 000 004 c016 001 001 007 €0.04 010 0.01
v/s Ratio Perm 0.08 001 008 003  0.03 0.09 0.02
vic Ratio 037 055 003 034 070 008 020 042 040 045 0.6
Uniform Delay, d1 168 2563 200 174 267 173 243 282 183 249 157
Progression Factor 100 100 100 100 1.00 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.5 14 0.0 04 49 0.1 0.4 0.5 0.7 04 0.0
Delay (s) 17.3 26.7 20.0 17.8 31.6 17.3 248 28.7 19.0 253 15.8
Level of Service B C B B C B [ C B C B
Approach Delay (s) 22.6 24.3 28.1 22.0
Approach LOS C (o} C C
Intersection Summary
HCM Average Control Delay 238 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 75.0 Sum of lost time () 28.0
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak

Mixed Feed

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 14 18 9 94 48 7
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 15 20 10 102 52 8
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 15 20 10 102 52 8
Volume Left (vph) 15 0 10 0 0 0
Volume Right (vph) 0 20 0 0 0 8
Hadj (s) 099 -022 069 003 003 -034
Departure Headway (s) 59 47 53 4.7 4.7 43
Degree Utilization, x 002 003 001 013 007 001
Capacity (veh/h) 584 736 662 755 755 811
Control Delay (s) 7.8 6.6 7.2 7.2 6.9 6.2
Approach Delay (s) 71 72 6.8
Approach LOS A A A
Intersection Summary
Delay 71
HCM Level of Service A
Intersection Capacity Utilization 17.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Mixed Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2015 Future Background 800: Braddock Road & North Star Blvd. 2015 Future Background
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations % 4 [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 54 130 190 124 169 69
Volume (vph) 90 163 81 13 21 45 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 98 177 88 14 23 49 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — SO TS O
Volume Total (vph) 98 177 88 14 23 49 Lane Width (f)
Volume Left (vph) 98 0 88 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 177 0 0 0 49 Percent Blockage
Hadj (s) 053 -067 053 020 039 -0.67 Right tur flare (veh) 12
Departure Headway (s) 55 43 5.8 5.4 5.7 4.6 Median type None  None
Degree Utilization, x 015 021 014 002 004 006 Median storage veh)
Capacity (veh/h) 630 809 596 628 599 735 Upstream signal (f)
Control Delay (s) 8.2 7.2 85 74 7.7 6.7
pX, platoon unblocked
Approach Delay (s) 76 8.4 70 vC, conflicting volume 341 465 207
Approach LOS A ) Q) vC1, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 77 vCu, unblocked vol 341 465 207
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 22.8% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 95 65 91
cM capacity (veh/h) 1218 529 834
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 59 141 207 135 259
Volume Left 59 0 0 0 184
Volume Right 0 0 0 135 75
cSH 1218 1700 1700 1700 745
Volume to Capacity 005 008 012 008 035
Queue Length 95th (ft) 4 0 0 0 39
Control Delay (s) 8.1 0.0 0.0 00 138
Lane LOS A B
Approach Delay (s) 24 0.0 13.8
Approach LOS B
Intersection Summary
Average Delay 5.0
Intersection Capacity Utilization 32.7% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
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Loudoun County School Board (HS-7) - Traffic Impact Study m

APPENDIX K-2

INTERSECTION CAPACITY ANALYSIS RESULTS- FUTURE CONDITIONS
WITHOUT PROPOSED DEVELOPMENT (2015) - HS PEAK ALTERNATIVE
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HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 10 1006 50 61 438 12 48 9 64 5 1 0

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.93 1.00

Flt Protected 095 100 100 095 100 1.00 0.98 0.96

Satd. Flow (prot) 1770 3505 1583 1770 3343 1583 1696 1788

Flt Permitted 095 100 100 095 100 1.00 0.87 0.75

Satd. Flow (perm) 1770 3505 1583 1770 3343 1583 1502 1406

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 11 1093 54 66 476 13 52 10 70 5 1 0

RTOR Reduction (vph) 0 0 27 0 0 6 0 22 0 0 0 0

Lane Group Flow (vph) 11 1093 27 66 476 7 0 110 0 0 6 0

Heavy Vehicles (%) 2% 3% 2% 2% 8% 2% 2% 2% 2% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 11 373 373 67 429 429 112 11.2

Effective Green, g () 11 373 373 6.7 429 429 112 112

Actuated g/C Ratio 001 049 049 009 056 056 0.15 0.15

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 26 1716 775 156 1882 891 221 207

v/s Ratio Prot 001 c0.31 c0.04 c0.14

v/s Ratio Perm 0.02 0.00 0.07 0.00

vic Ratio 042 064 004 042 025 001 0.50 0.03

Uniform Delay, d1 37.2 14.4 10.1 329 85 7.3 29.9 2718

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.7 0.8 0.0 18 0.1 0.0 18 0.1

Delay (s) 480 152 101 348 8.6 73 317 279

Level of Service D B B Cc A A c c

Approach Delay (s) 15.3 11.6 317 279

Approach LOS B B c c

Intersection Summary

HCM Average Control Delay 154 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 76.2 Sum of lost time (s) 28.0

Intersection Capacity Utilization 55.4% ICU Level of Service B

Analysis Period (min)
¢ Critical Lane Group

Timing Plan: AM HS Peak
Pure Feed

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 46 84 53 886 390 38
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 50 91 58 963 424 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1021 212 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1021 212 424
tC, single (s) 6.8 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 77 88 95
cM capacity (veh/h) 221 793 1132
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 50 91 379 642 212 212 41
Volume Left 50 0 58 0 0 0 0
Volume Right 0 91 0 0 0 0 41
cSH 221 793 1132 1700 1700 1700 1700
Volume to Capacity 023 012 005 038 012 012 002
Queue Length 95th (ft) 21 10 4 0 0 0 0
Control Delay (s) 260 101 17 0.0 0.0 0.0 0.0
Lane LOS D B A
Approach Delay (s) 15.8 0.6 0.0
Approach LOS c
Intersection Summary
Average Delay 18
Intersection Capacity Utilization 50.1% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Pure Feed

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2015 Future Background
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} LSS % 44 Fd
Volume (vph) 167 641 49 92 460 263 38 291 119 311 191 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3385 1770 3539 1583
Flt Permitted 025 100 100 010 100 100 062  1.00 023 100 1.00
Satd. Flow (perm) 460 1863 1583 183 1863 1583 1157 3385 427 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 182 697 53 100 500 286 41 316 129 338 208 93
RTOR Reduction (vph) 0 0 31 0 0 55 0 41 0 0 0 61
Lane Group Flow (vph) 182 697 22 100 500 231 41 404 0 338 208 32
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 46.7 417 449 447 40.7 57.7 215 18.3 423 321 371
Effective Green, g (s) 46.7 41.7 449 44.7 40.7 57.7 215 18.3 423 321 371
Actuated g/C Ratio 043 038 041 041 037 053 020 017 039 029 034
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 713 754 133 696 940 246 568 375 1042 640
v/s Ratio Prot €0.03 037 000 003 027 004 000 012 c0.14 006 0.0
v/s Ratio Perm 0.27 001 028 011  0.03 c0.21 0.02
vic Ratio 071 098 003 075 072 025 017 071 090 020 0.05
Uniform Delay, d1 268 332 191 261 292 139 360 429 266 288 241
Progression Factor 100 100 100 100 1.00 100 100 1.00 100 100 1.00
Incremental Delay, d2 8.6 279 0.0 210 3.6 0.1 0.3 4.2 239 0.1 0.0
Delay (s) 354 61.0 19.1 471 328 14.0 36.3 471 50.5 289 242
Level of Service D E B D C B D D D C [
Approach Delay (s) 53.7 284 46.1 39.6
Approach LOS D (o} D D
Intersection Summary
HCM Average Control Delay 418 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 109.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak

Pure Feed

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 4 19 40 29 55 9
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 4 21 43 32 60 10
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 4 21 43 32 60 10
Volume Left (vph) 4 0 43 0 0 0
Volume Right (vph) 0 21 0 0 0 10
Hadj (s) 093 -055 081 003 003 -033
Departure Headway (s) 58 43 5.4 4.6 4.7 43
Degree Utilization, x 001 002 007 004 008 001
Capacity (veh/h) 608 804 652 760 766 821
Control Delay (s) 7.6 6.2 7.6 6.6 6.8 6.1
Approach Delay (s) 6.4 7.2 6.7
Approach LOS A A A
Intersection Summary
Delay 6.9
HCM Level of Service A
Intersection Capacity Utilization 18.9% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Pure Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2015 Future Background 800: Braddock Road & North Star Blvd. 2015 Future Background
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations % 4 [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 72 290 183 368 224 58
Volume (vph) 23 167 357 52 31 49 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 25 182 388 57 34 53 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — IO e
Volume Total (vph) 25 182 388 57 34 53 Lane Width (f)
Volume Left (vph) 25 0 388 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 182 0 0 0 53 Percent Blockage
Hadj (s) 053 -067 053 022 010 -0.67 Right tur flare (veh) 12
Departure Headway (s) 6.4 5.2 5.7 5.4 5.7 49 Median type None  None
Degree Utilization, x 004 026 061 008 005 007 Median storage veh)
Capacity (veh/h) 523 644 611 644 596 689 Upstream signal (f)
Control Delay (s) 85 88 16.2 7.7 7.8 7.1
pX, platoon unblocked
Approach Delay (5) 88 151 4 vC, conflicting volume 599 671 199
Approach LOS A c A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 124 vCu, unblocked vol 599 671 199
HCM Level of Service B tC, single (s) 41 64 62
Intersection Capacity Utilization 36.4% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 92 37 93
cM capacity (veh/h) 978 388 842
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 78 315 199 400 307
Volume Left 78 0 0 0 243
Volume Right 0 0 0 400 63
cSH 978 1700 1700 1700 489
Volume to Capacity 008 019 012 024 063
Queue Length 95th (ft) 7 0 0 0 106
Control Delay (s) 9.0 0.0 0.0 00 247
Lane LOS A C
Approach Delay (s) 18 0.0 247
Approach LOS C
Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 1 402 43 51 1293 5 37 1 63 1 8 5

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.92 0.95

Flt Protected 095 100 100 095 100 1.00 0.98 1.00

Satd. Flow (prot) 1770 3505 1583 1770 3343 1583 1663 1773

Flt Permitted 095 100 100 095 100 1.00 0.87 0.97

Satd. Flow (perm) 1770 3505 1583 1770 3343 1583 1478 1730

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 1 437 47 55 1405 5 40 1 68 1 9 5

RTOR Reduction (vph) 0 0 25 0 0 1 0 33 0 0 4 0

Lane Group Flow (vph) 1 437 22 55 1405 4 0 76 0 0 1 0

Heavy Vehicles (%) 2% 3% 2% 2% 8% 2% 4% 2% 2% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 07 322 322 49 364 364 9.8 9.8

Effective Green, g () 07 322 322 49 364 364 9.8 9.8

Actuated g/C Ratio 0.01 0.47 0.47 0.07 0.54 0.54 0.14 0.14

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 18 1662 751 128 1792 849 213 250

v/s Ratio Prot 000 012 c0.03 042

v/s Ratio Perm 0.01 0.00 ¢0.05 0.01

vic Ratio 006 026 003 043 078 0.00 0.36 0.04

Uniform Delay, d1 333 107 95 302 126 7.3 26.2 25.0

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13 0.1 0.0 23 23 0.0 10 0.1

Delay (s) 346 108 95 325 149 73 273 25.1

Level of Service c B A Cc B A c c

Approach Delay (s) 10.7 15.6 27.3 25.1

Approach LOS B B c c

Intersection Summary

HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 67.9 Sum of lost time (s) 21.0

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min)
¢ Critical Lane Group

Timing Plan: PM HS Peak
Pure Feed

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 31 78 67 437 780 64
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 34 85 73 475 848 70
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1231 424 848
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1231 424 848
tC, single (s) 6.8 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 78 85 91
cM capacity (veh/h) 154 579 785
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 34 85 231 317 424 424 70
Volume Left 34 0 73 0 0 0 0
Volume Right 0 85 0 0 0 0 70
cSH 154 579 785 1700 1700 1700 1700
Volume to Capacity 022 015 009 019 025 025 004
Queue Length 95th (ft) 20 13 8 0 0 0 0
Control Delay (s) 348 123 39 0.0 0.0 0.0 0.0
Lane LOS D B A
Approach Delay (s) 18.7 16 0.0
Approach LOS c
Intersection Summary
Average Delay 20
Intersection Capacity Utilization 48.9% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Pure Feed

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2015 Future Background
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 136 329 54 144 325 150 42 183 65 133 338 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3400 1770 3539 1583
Flt Permitted 034 100 100 035 100 1.00 053  1.00 043 100 1.00
Satd. Flow (perm) 639 1863 1583 653 1863 1583 993 3400 793 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 148 358 59 157 353 163 46 199 71 145 367 127
RTOR Reduction (vph) 0 0 41 0 0 105 0 34 0 0 0 83
Lane Group Flow (vph) 148 358 18 157 353 58 46 236 0 145 367 44
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 29.8 20.1 23.2 29.2 19.8 21.7 15.9 12.8 255 17.6 213
Effective Green, g (s) 298 201 232 292 198 277 1569 128 255 176 273
Actuated g/C Ratio 038 026 030 037 025 035 020 0.16 033 023 035
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 384 479 611 378 472 702 233 557 357 797 694
v/s Ratio Prot 005 019 000 ¢c0.05 019 001 001 007 €0.04 010 0.01
v/s Ratio Perm 0.10 001 011 003  0.03 0.09 0.02
vic Ratio 039 075 003 042 075 008 020 042 041 046 0.6
Uniform Delay, d1 168 267 195 172 269 168 255 294 195 262 169
Progression Factor 100 100 100 100 1.00 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.6 6.3 0.0 0.7 6.4 0.1 0.4 0.5 0.8 04 0.0
Delay (s) 174 330 195 180 333 168 259 299 203 266 170
Level of Service B C B B C B [ C C C B
Approach Delay (s) 2715 25.7 29.3 233
Approach LOS C (o} C C
Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 78.2 Sum of lost time () 21.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak

Pure Feed

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 6 27 13 37 19 3
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 7 29 14 40 21 3
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 7 29 14 40 21 3
Volume Left (vph) 7 0 14 0 0 0
Volume Right (vph) 0 29 0 0 0 3
Hadj (s) 220 -026 140 0.03 003 -0.14
Departure Headway (s) 6.9 4.4 6.0 4.6 4.7 45
Degree Utilization, x 001 004 002 005 003 0.00
Capacity (veh/h) 506 789 587 759 761 782
Control Delay (s) 8.8 6.4 8.0 6.7 6.6 6.3
Approach Delay (s) 6.8 7.0 6.6
Approach LOS A A A
Intersection Summary
Delay 6.9
HCM Level of Service A
Intersection Capacity Utilization 17.4% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Pure Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2015 Future Background 800: Braddock Road & North Star Blvd. 2015 Future Background
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 49 130 190 173 266 58
Volume (vph) 33 242 120 17 30 16 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 36 263 130 18 33 17 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — S TR0 ' S
Volume Total (vph) 36 263 130 18 33 17 Lane Width (ft
Volume Left (vph) 36 0 130 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 263 0 0 0 17 Percent Blockage
Hadj (s) 053 -067 053 020 039 -0.67 Right tur flare (veh) 12
Departure Headway (s) 5.6 4.4 5.8 55 58 47 Median type None  None
Degree Utilization, x 006 032 021 003 005 002 Median storage veh)
Capacity (veh/h) 616 792 593 623 584 711 Upstream signal (f)
Control Delay (s) 7.7 8.2 9.1 74 7.9 6.6
pX, platoon unblocked
Approach Delay (5) 8.2 89 5 vC, conflicting volume 395 454 207
Approach LOS A A A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 8.3 vCu, unblocked vol 395 454 207
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 25.0% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 95 46 92
cM capacity (veh/h) 1164 538 834
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 195 207 188 352
Volume Left 53 0 0 289
Volume Right 0 0 188 63
cSH 1164 1700 1700 655
Volume to Capacity 005 012 011 054
Queue Length 95th (ft) 4 0 0 80
Control Delay (s) 2.6 0.0 00 175
Lane LOS A C
Approach Delay (s) 2.6 0.0 175
Approach LOS Cc
Intersection Summary
Average Delay 71
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
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Loudoun County School Board (HS-7) - Traffic Impact Study m

APPENDIX K-3

INTERSECTION CAPACITY ANALYSIS RESULTS- FUTURE CONDITIONS
WITHOUT PROPOSED DEVELOPMENT (2015) — HS PEAK, ALTERNATIVE
3




HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 10 1006 60 43 438 12 53 9 56 5 1 0

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.94 1.00

Flt Protected 095 100 100 095 100 1.00 0.98 0.96

Satd. Flow (prot) 1770 3195 1583 1770 3195 1583 1705 1788

Flt Permitted 095 100 100 095 100 1.00 0.85 0.75

Satd. Flow (perm) 1770 3195 1583 1770 3195 1583 1487 1399

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 11 1093 65 47 476 13 58 10 61 5 1 0

RTOR Reduction (vph) 0 0 27 0 0 6 0 18 0 0 0 0

Lane Group Flow (vph) 11 1093 38 47 476 7 0 111 0 0 6 0

Heavy Vehicles (%) 2%  13% 2% 2%  13% 2% 2% 2% 2% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 10 382 382 44 416 416 121 12.1

Effective Green, g () 10 382 382 44 416 416 121 12.1

Actuated g/C Ratio 001 050 050 0.06 055 055 0.16 0.16

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 23 1612 799 103 1756 870 238 224

v/s Ratio Prot 001 ¢0.34 c0.03 ¢0.15

v/s Ratio Perm 0.02 0.00 0.07 0.00

vic Ratio 048 068 005 046 027 001 0.47 0.03

Uniform Delay, d1 371 141 95 345 9.0 71 28.9 26.8

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 148 11 0.0 32 0.1 0.0 15 0.0

Delay (s) 519 153 95 377 9.1 77 303 26.9

Level of Service D B A D A A c c

Approach Delay (s) 15.3 11.6 30.3 26.9

Approach LOS B B c c

Intersection Summary

HCM Average Control Delay 53 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 75.7 Sum of lost time (s) 28.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min)
¢ Critical Lane Group

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 43 94 74 886 390 31
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 47 102 80 963 424 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1066 212 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1066 212 424
tC, single (s) 6.8 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 77 87 93
cM capacity (veh/h) 202 793 1132
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 47 102 401 642 212 212 34
Volume Left 47 0 80 0 0 0 0
Volume Right 0 102 0 0 0 0 34
cSH 202 793 1132 1700 1700 1700 1700
Volume to Capacity 023 013 007 038 012 012 002
Queue Length 95th (ft) 22 11 6 0 0 0 0
Control Delay (s) 281 102 2.3 0.0 0.0 0.0 0.0
Lane LOS D B A
Approach Delay (s) 15.8 0.9 0.0
Approach LOS c
Intersection Summary
Average Delay 20
Intersection Capacity Utilization 50.8% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2015 Future Background
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % LSS % 44 Fd
Volume (vph) 172 564 51 92 296 263 43 291 119 311 191 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3385 1770 3539 1583
FIt Permitted 0.43 1.00 1.00 0.12 1.00 1.00 0.62 1.00 0.24 1.00 1.00
Satd. Flow (perm) 802 1863 1583 217 1863 1583 1157 3385 449 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 187 613 55 100 322 286 47 316 129 338 208 105
RTOR Reduction (vph) 0 0 34 0 0 70 0 40 0 0 0 68
Lane Group Flow (vph) 187 613 21 100 322 216 47 405 0 338 208 37
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 423 372 403 401 361 528 212 181 418 317 368
Effective Green, g (s) 423 372 403 401 361 528 212 181 418 317 368
Actuated g/C Ratio 041 036 039 039 035 051 020 017 040 030 035
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 30 30 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 374 666 720 143 647 910 254 589 393 1079 667
v/s Ratio Prot 002 ¢c033 000 ¢c0.03 017 004 001 012 c0.14 006 0.0
v/s Ratio Perm 0.18 001 024 010 0.03 c0.21 0.02
vic Ratio 050 092 003 070 050 024 019 069 086 019 0.6
Uniform Delay, d1 230 320 197 246 268 143 339 403 242 267 221
Progression Factor 100 100 100 100 1.00 100 100 1.00 100 100 1.00
Incremental Delay, d2 11 18.1 0.0 139 0.6 0.1 0.4 33 17.2 0.1 0.0
Delay (s) 241 50.1 19.8 385 214 145 342 436 414 26.8 222
Level of Service C D B D C B C D D C [
Approach Delay (s) 42.4 23.7 42.7 33.6
Approach LOS D (o} D C
Intersection Summary
HCM Average Control Delay 355 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 17 14 30 65 133 36
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 18 15 33 71 145 39
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 18 15 33 71 145 39
Volume Left (vph) 18 0 33 0 0 0
Volume Right (vph) 0 15 0 0 0 39
Hadj (s) 084 -056 082 0.03 003 -0.36
Departure Headway (s) 6.0 4.6 5.6 4.8 4.7 43
Degree Utilization, x 003 002 005 009 019 005
Capacity (veh/h) 567 735 634 739 47 815
Control Delay (s) 8.0 6.5 7.6 71 7.6 6.3
Approach Delay (s) 73 7.2 73
Approach LOS A A A
Intersection Summary
Delay 73
HCM Level of Service A
Intersection Capacity Utilization 23.7% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2015 Future Background 800: Braddock Road & North Star Blvd. 2015 Future Background
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 98 290 183 245 166 70
Volume (vph) 59 126 269 42 26 127 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 64 137 292 46 28 138 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — A0 1 T V0 N O N
Volume Total (vph) 64 137 292 46 28 138 Lane Width (f)
Volume Left (vph) 64 0 292 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 137 0 0 0 138 Percent Blockage
Hadj (s) 053 -067 053 020 010 -0.67 Right tur flare (veh) 12
Departure Headway (s) 6.3 5.1 5.8 5.4 55 48 Median type None  None
Degree Utilization, x 011 019 047 007 004 018 Median storage veh)
Capacity (veh/h) 533 656 609 637 614 717 Upstream signal (f)
Control Delay (s) 8.9 81 125 7.6 7.6 7.6
pX, platoon unblocked
Approach Delay (5) 84 119 76 vC, conflicting volume 465 727 199
Approach LOS A B A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 9.9 vCu, unblocked vol 465 727 199
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 31.6% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 90 49 91
cM capacity (veh/h) 1096 353 842
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 422 199 266 257
Volume Left 107 0 0 180
Volume Right 0 0 266 76
cSH 1096 1700 1700 502
Volume to Capacity 010 012 016 051
Queue Length 95th (ft) 8 0 0 72
Control Delay (s) 30 0.0 00 207
Lane LOS A C
Approach Delay (s) 3.0 0.0 20.7
Approach LOS Cc
Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM HS Peak Synchro 7 - Report Timing Plan: AM HS Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 1 402 47 45 1293 5 44 1 51 1 8 5

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.93 0.95

Flt Protected 095 100 100 095 100 1.00 0.98 1.00

Satd. Flow (prot) 1770 3195 1583 1770 3195 1583 1691 1773

Flt Permitted 095 100 100 095 100 1.00 0.85 0.97

Satd. Flow (perm) 1770 3195 1583 1770 3195 1583 1462 1734

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 1 437 51 49 1405 5 48 1 55 1 9 5

RTOR Reduction (vph) 0 0 26 0 0 1 0 21 0 0 4 0

Lane Group Flow (vph) 1 437 25 49 1405 4 0 83 0 0 1 0

Heavy Vehicles (%) 2%  13% 2% 2%  13% 2% 2% 2% 2% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 07 350 350 48 391 391 105 105

Effective Green, g () 07 350 350 48 391 391 105 105

Actuated g/C Ratio 001 049 049 007 055 055 0.15 0.15

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 17 1568 777 119 1752 868 215 255

v/s Ratio Prot 000 0.4 c0.03 c0.44

v/s Ratio Perm 0.02 0.00 ¢0.06 0.01

vic Ratio 006 028 003 041 080 0.00 0.38 0.04

Uniform Delay, d1 35.0 10.7 9.4 319 13.0 7.3 215 26.1

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15 0.1 0.0 23 27 0.0 11 0.1

Delay (s) 364 108 94 342 157 73 286 26.2

Level of Service D B A Cc B A c c

Approach Delay (s) 10.7 16.3 28.6 26.2

Approach LOS B B c c

Intersection Summary

HCM Average Control Delay 15.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 713 Sum of lost time (s) 21.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min)
¢ Critical Lane Group

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 27 92 74 437 780 61
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 29 100 80 475 848 66
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1246 424 848
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1246 424 848
tC, single (s) 6.9 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 80 83 90
cM capacity (veh/h) 148 579 785
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 29 100 239 317 424 424 66
Volume Left 29 0 80 0 0 0 0
Volume Right 0 100 0 0 0 0 66
cSH 148 579 785 1700 1700 1700 1700
Volume to Capacity 020 017 010 019 025 025 0.04
Queue Length 95th (ff) 18 16 9 0 0 0 0
Control Delay (s) 354 125 42 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 17.7 18 0.0
Approach LOS c
Intersection Summary
Average Delay 21
Intersection Capacity Utilization 49.1% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 2




HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)
300: Braddock Road & Gum Spring Road 2015 Future Background
R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % Fd LSS % 44 Fd
Volume (vph) 143 217 57 144 269 150 44 183 65 133 338 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.96 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3400 1770 3539 1583
Flt Permitted 042 100 100 058 100 1.00 053  1.00 042 100 1.00
Satd. Flow (perm) 776 1863 1583 1073 1863 1583 993 3400 784 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 155 236 62 157 292 163 48 199 71 145 367 132
RTOR Reduction (vph) 0 0 45 0 0 109 0 34 0 0 0 84
Lane Group Flow (vph) 155 236 17 157 292 54 48 236 0 145 367 48
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 21.7 17.6 20.7 26.3 16.9 248 15.4 12.3 25.0 17.1 212
Effective Green, g (s) 217 176 207 263 169 248 154 123 25.0 171 272
Actuated g/C Ratio 037 023 028 035 022 033 020 016 033 023 036
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 419 436 583 462 419 669 235 556 364 805 720
v/s Ratio Prot c0.05 013 000 004 c016 001 001 007 €0.04 010 0.01
v/s Ratio Perm 0.09 001 008 003  0.03 0.09 0.02
vic Ratio 037 054 003 034 070 008 020 042 040 046 007
Uniform Delay, d1 166 2563 199 175 268 173 244 283 184 250 157
Progression Factor 100 100 100 100 1.00 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.6 14 0.0 04 5.0 0.1 0.4 0.5 0.7 04 0.0
Delay (s) 17.2 26.6 19.9 17.9 318 17.4 249 28.8 19.1 255 15.7
Level of Service B C B B C B [ C B C B
Approach Delay (s) 225 24.4 28.2 22.0
Approach LOS C (o} C C
Intersection Summary
HCM Average Control Delay 238 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 75.2 Sum of lost time () 28.0
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 24 20 10 90 46 12
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 26 22 11 98 50 13
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 26 22 11 98 50 13
Volume Left (vph) 26 0 11 0 0 0
Volume Right (vph) 0 22 0 0 0 13
Hadj (s) 099 -022 069 003 003 -034
Departure Headway (s) 59 47 5.4 4.7 4.8 44
Degree Utilization, x 004 003 002 013 007 002
Capacity (veh/h) 584 736 655 747 737 802
Control Delay (s) 7.9 6.6 7.3 7.2 6.9 6.2
Approach Delay (s) 73 7.2 6.8
Approach LOS A A A
Intersection Summary
Delay 71
HCM Level of Service A
Intersection Capacity Utilization 17.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM HS Peak
Board Adopted Service Plan

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2015 Future Background 800: Braddock Road & North Star Blvd. 2015 Future Background
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations % 4 [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 57 130 190 131 183 76
Volume (vph) 86 182 90 14 23 43 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 93 198 98 15 25 47 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — oI TR0
Volume Total (vph) 93 198 98 15 25 47 Lane Width (ft
Volume Left (vph) 93 0 98 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 198 0 0 0 47 Percent Blockage
Hadj (s) 053 -067 053 020 039 -0.67 Right tur flare (veh) 12
Departure Headway (s) 55 43 5.8 55 5.7 47 Median type None  None
Degree Utilization, x 014 024 016 002 004 0.06 Median storage veh)
Capacity (veh/h) 625 802 592 622 592 725 Upstream signal (f)
Control Delay (s) 8.2 75 8.7 74 7.8 6.8
pX, platoon unblocked
Approach Delay (5) A 85 &3 vC, conflicting volume 349 472 207
Approach LOS A A A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 78 vCu, unblocked vol 349 472 207
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 23.1% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 95 62 90
cM capacity (veh/h) 1210 522 834
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 62 141 207 142 282
Volume Left 62 0 0 0 199
Volume Right 0 0 0 142 83
cSH 1210 1700 1700 1700 739
Volume to Capacity 005 008 012 008 038
Queue Length 95th (ft) 4 0 0 0 45
Control Delay (s) 8.1 0.0 0.0 00 142
Lane LOS A B
Approach Delay (s) 25 0.0 14.2
Approach LOS B
Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 33.5% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM HS Peak Synchro 7 - Report Timing Plan: PM HS Peak Synchro 7 - Report
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APPENDIX K-4

INTERSECTION CAPACITY ANALYSIS RESULTS- FUTURE CONDITIONS
WITHOUT PROPOSED DEVELOPMENT (2015) — ES PEAK, ALTERNATIVE
1




HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 16 1277 23 51 388 14 35 16 47 6 1 0

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.94 1.00

Flt Protected 095 100 100 095 100 1.00 0.98 0.96

Satd. Flow (prot) 1770 3505 1524 1752 3343 1583 1687 1785

Flt Permitted 095 100 100 095 100 1.00 0.88 0.79

Satd. Flow (perm) 1770 3505 1524 1752 3343 1583 1508 1463

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 17 1388 25 55 422 15 38 17 51 7 1 0

RTOR Reduction (vph) 0 0 9 0 0 6 0 18 0 0 0 0

Lane Group Flow (vph) 17 1388 16 55 422 9 0 88 0 0 8 0

Heavy Vehicles (%) 2% 3% 6% 3% 8% 2% 6% 2% 2% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 24 460  46.0 66 502 502 11.0 11.0

Effective Green, g () 24 460 460 66 502 502 11.0 11.0

Actuated g/C Ratio 003 054 054 008 059 059 0.13 0.13

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 50 1906 829 137 1984 939 196 190

v/s Ratio Prot 0.01 ¢0.40 c0.03 ¢0.13

v/s Ratio Perm 0.01 0.01 ¢0.06 0.01

vic Ratio 034 073 002 040 021 001 0.45 0.04

Uniform Delay, d1 40.3 14.6 89 371 8.0 7.0 34.0 322

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 40 14 0.0 19 0.1 0.0 16 0.1

Delay (s) 443 160 89 390 8.1 7.0 356 323

Level of Service D B A D A A D C

Approach Delay (s) 16.2 115 35.6 32.3

Approach LOS B B D c

Intersection Summary

HCM Average Control Delay 16.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 84.6 Sum of lost time (s) 28.0

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min)
¢ Critical Lane Group

Timing Plan: AM ES Peak
Mixed Feed

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 59 94 87 823 312 51
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 64 102 95 895 339 55
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 976 170 339
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 976 170 339
tC, single (s) 6.8 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 72 88 92
cM capacity (veh/h) 229 845 1217
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 64 102 393 596 170 170 55
Volume Left 64 0 95 0 0 0 0
Volume Right 0 102 0 0 0 0 55
cSH 229 845 1217 1700 1700 1700 1700
Volume to Capacity 028 012 008 035 010 010 0.03
Queue Length 95th (ff) 28 10 6 0 0 0 0
Control Delay (s) 26.7 9.8 2.6 0.0 0.0 0.0 0.0
Lane LOS D A A
Approach Delay (s) 16.3 1.0 0.0
Approach LOS c
Intersection Summary
Average Delay 24
Intersection Capacity Utilization 47.2% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM ES Peak
Mixed Feed

Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacity Analysis
300: Braddock Road & Gum Spring Road

LCPS (HS 7)
2015 Future Background

HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 160 398 37 72 163 154 46 327 152 253 170 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 0.95 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3371 1770 3539 1583
Flt Permitted 059 100 100 029 100 100 064 100 023 100 1.00
Satd. Flow (perm) 1096 1863 1583 535 1863 1583 1183 3371 421 3539 1583
Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 174 433 40 78 177 167 50 355 165 275 185 87
RTOR Reduction (vph) 0 0 27 0 0 81 0 48 0 0 0 53
Lane Group Flow (vph) 174 433 13 78 177 86 50 472 0 275 185 34
Turn Type pm+pt pm+ov  pm+pt pm+ov  pm+pt pm+pt pm+ov
Protected Phases 7 4 5 3 8 1 5 2 1 6 7
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 329 277 307 285 255 400 218 188 403 303 355
Effective Green, g (s) 329 277 307 285 255 400 218 188 403 303 355
Actuated g/C Ratio 03 030 033 031 028 043 024 020 044 033 039
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 430 561 649 206 516 809 299 689 397 1166 731
v/s Ratio Prot c0.02 ¢c023 000 001 010 002 001 014 c0.11 005 0.0
v/s Ratio Perm 0.12 001 010 0.04  0.03 c0.19 0.02
vic Ratio 040 077 002 038 034 011 017 069 069 016 0.05
Uniform Delay, d1 215 293 206 237 266 154 276 339 186 218 177
Progression Factor 100 100 100 100 100 1.00 1.00 1.00 100 100 1.00
Incremental Delay, d2 0.6 6.5 0.0 12 04 0.1 0.3 2.8 5.2 0.1 0.0
Delay (s) 221 358 20.6 24.8 27.0 155 218 36.7 237 219 17.7
Level of Service [ D C C C B C D C C B
Approach Delay (s) 312 220 35.9 222
Approach LOS C (o} D C
Intersection Summary

HCM Average Control Delay 284 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 92.0 Sum of lost time () 14.0

Intersection Capacity Utilization 76.2% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM ES Peak
Mixed Feed

Synchro 7 - Report

Page 3

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d % [} [} Fd
Sign Control Stop Stop  Stop
Volume (vph) 2 3 7 22 39 5
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 2 3 8 24 42 5
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2
Volume Total (vph) 2 3 8 24 42 5
Volume Left (vph) 2 0 8 0 0 0
Volume Right (vph) 0 3 0 0 0 5
Hadj (s) 177 -014 171 003 003 066
Departure Headway (s) 6.5 45 6.3 4.6 4.6 52
Degree Utilization, x 000 000 001 003 005 001
Capacity (veh/h) 538 768 566 773 783 681
Control Delay (s) 8.3 6.4 8.1 6.5 6.6 7.0
Approach Delay (s) 71 6.9 6.7
Approach LOS A A A
Intersection Summary
Delay 6.8
HCM Level of Service A
Intersection Capacity Utilization 15.8% ICU Level of Service
Analysis Period (min) 15

Timing Plan: AM ES Peak
Mixed Feed

Synchro 7 - Report
Page 4




HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7) HCM Unsignalized Intersection Capacity Analysis LCPS (HS 7)

700: Road B & North Star Blvd. 2015 Future Background 800: Braddock Road & North Star Blvd. 2015 Future Background
N N R U
Movement EBL EBR NBL NBT SBT  SBR Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % [ % [} [} Fd Lane Configurations J [} Fd % Fd
Sign Control Stop Stop  Stop Volume (veh/h) 49 219 92 70 83 41
Volume (vph) 16 28 60 13 9 33 Sign Control Free  Free Stop
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 Grade 0% 0% 0%
Hourly flow rate (vph) 17 30 65 14 10 36 Peak Hour Factor 092 092 092 092 092 092
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 e — S I VR O
Volume Total (vph) 17 30 65 14 10 36 Lane Width (f)
Volume Left (vph) 17 0 65 0 0 0 Walking Speed (fts)
Volume Right (vph) 0 30 0 0 0 36 Percent Blockage
Hadj (s) 053 -067 053 065 019 -0.67 Right tur flare (veh) 12
Departure Headway (s) 53 4.1 5.2 53 49 4.0 Median type None  None
Degree Utilization, x 003 003 009 002 001 004 Median storage veh)
Capacity (veh/h) 658 838 680 665 729 874 Upstream signal (f)
Control Delay (s) 7.3 6.1 75 7.2 6.7 6.0
pX, platoon unblocked
Approach Delay (5) 65 5 61 vC, conflicting volume 176 445 100
Approach LOS A A A VvCl, stage 1 conf vol
Intersection Summary vC2, stage 2 conf vol
Delay 6.8 vCu, unblocked vol 176 445 100
HCM Level of Service A tC, single (s) 41 64 62
Intersection Capacity Utilization 20.0% ICU Level of Service A tC, 2 stage (s)
Analysis Period (min) 15 tF (s) 22 35 33
p0 queue free % 96 84 95
cM capacity (veh/h) 1400 549 956
Direction, Lane # EB1 WB1 WB2 SB1
Volume Total 291 100 76 135
Volume Left 53 0 0 90
Volume Right 0 0 76 45
cSH 1400 1700 1700 821
Volume to Capacity 0.04 006 0.04 0.16
Queue Length 95th (ft) 3 0 0 15
Control Delay (s) 17 0.0 0.0 116
Lane LOS A B
Approach Delay (s) 17 0.0 11.6
Approach LOS B
Intersection Summary
Average Delay 34
Intersection Capacity Utilization 32.2% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM ES Peak Synchro 7 - Report Timing Plan: AM ES Peak Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
200: Tall Cedars Pkwy & West Spine Road

LCPS (HS 7)
2015 Future Background

HCM Signalized Intersection Capacity Analysis LCPS (HS 7)

100: Route 50 & Goshen Road 2015 Future Background
R N N

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

Lane Configurations LKL} Fd LK) Fd s &

Volume (vph) 5 435 32 40 850 2 23 1 43 1 3 2

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

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

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

Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.91 0.95

Flt Protected 095 100 100 095 100 1.00 0.98 0.99

Satd. Flow (prot) 1770 3505 1583 1752 3343 1583 1651 1764

Flt Permitted 095 100 100 095 100 1.00 0.88 0.92

Satd. Flow (perm) 1770 3505 1583 1752 3343 1583 1484 1645

Peak-hour factor, PHF 092 09 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 5 473 35 43 94 2 25 1 47 1 3 2

RTOR Reduction (vph) 0 0 22 0 0 1 0 35 0 0 2 0

Lane Group Flow (vph) 5 473 13 43 924 1 0 38 0 0 4 0

Heavy Vehicles (%) 2% 3% 2% 3% 8% 2% 2% 2% 4% 2% 2% 2%

Turn Type Prot Perm Prot Perm  Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 08 188 188 25 205 205 71 71

Effective Green, g () 08 188 188 25 205 205 71 71

Actuated g/C Ratio 002 038 038 005 041 041 0.14 0.14

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0

Lane Grp Cap (vph) 29 1334 602 89 1387 657 213 236

v/s Ratio Prot 000 013 c0.02 ¢0.28

v/s Ratio Perm 0.01 0.00 0.03 0.00

vic Ratio 017 035 002 048 067 0.00 0.18 0.02

Uniform Delay, d1 240 11.0 9.6 22.8 11.7 85 18.6 18.2

Progression Factor 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 28 0.2 0.0 4.1 12 0.0 0.4 0.0

Delay (s) 268 111 96 269 129 85 19.0 18.2

Level of Service © B A C B A B B

Approach Delay (s) 11.2 135 19.0 18.2

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 49.4 Sum of lost time (s) 14.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM ES Peak
Mixed Feed

Synchro 7 - Report
Page 1

2 N T
Movement EBL EBR NBL NBT  SBT _ SBR
Lane Configurations % [d J4 44 Fd
Volume (veh/h) 85 84 64 428 670 57
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 38 91 70 465 728 62
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1100 364 728
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1100 364 728
tC, single (s) 6.9 6.9 41
tC, 2 stage (s)
tF (s) a5 &3 2.2
p0 queue free % 80 86 92
cM capacity (veh/h) 189 633 871
Direction, Lane # EB1 EB2 NB1 NB2 SB1 SB2 SB3
Volume Total 38 91 225 310 364 364 62
Volume Left 38 0 70 0 0 0 0
Volume Right 0 91 0 0 0 0 62
cSH 189 633 871 1700 1700 1700 1700
Volume to Capacity 020 014 008 018 021 021 004
Queue Length 95th (ft) 18 13 6 0 0 0 0
Control Delay (s) 289 116 35 0.0 0.0 0.0 0.0
Lane LOS D B A
Approach Delay (s) 16.7 15 0.0
Approach LOS c
Intersection Summary
Average Delay 20
Intersection Capacity Utilization 45.5% ICU Level of Service
Analysis Period (min) 15

Timing Plan: PM ES Peak
Mixed Feed

Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacity Analysis
300: Braddock Road & Gum Spring Road

LCPS (HS 7)
2015 Future Background

HCM Unsignalized Intersection Capacity Analysis
600: Road A & North Star Blvd.

LCPS (HS 7)

2015 Future Background

R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % [ Fd % [} Fd LSS % 44 Fd
Volume (vph) 119 209 45 90 316 158 36 179 51 128 290 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 100 1.00 100 100 0.95 100 095 100
Frt 100 100 08 100 100 08 100 097 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3422 1770 3539 1583
Flt Permitted 033 100 100 062 1