WELLS & ASSOCIATES, LLC
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MEMORANDUM

TO: Scott Fuller
IBG Partners, LLC

cC: Paul Tummonds
John T. Epting
Christopher Morrison

FROM: Michael J. Workosky
Catherine Proot
Wells & Associates, LLC

DATE: June 2, 2004

SUBJECT: Revised Traffic Analysis for 4600 Wisconsin Avenue:
Washington, D.C.

Introduction

This memorandum presents a revised traffic analysis for the 4600
Wisconsin Avenue development, located in Washington, D.C. The
subject site is bounded on the east by Wisconsin Avenue, the
south by Brandywine Street, and on the west by a public alley,
in the northwest section of Washington, D.C., as shown on

Figure A-1l.

This project was the subject of a traffic study prepared by
Wells & Associates, dated June 21, 2003. That study assumed a
total of 43 residential units and 4,500 S.F. of retail space.

The traffic analysis has been revised to include the updated
development program that includes the following uses:

1. Forty-two (42) residential units.
2. 1,650 S.F. of ground-level commercial uses.

The updated site development plan is shown on Figure A-2.
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For continuity purposes, this revised study includes all of the
existing and background information and analyses from the
previously submitted report, dated June 21, 2003. The existing,
background future and total future analyses have been updated
using the 2000 Highway Capacity Manual (HCM) methodology using
the Synchro version 6.0 software.

Background Information

The property is occupied by a Billiards facility, a dry cleaners
and tailor store, and a single occupant office space that
currently generates vehicle trips on the roadways and at the
intersections surrounding the site. These existing trips would
essentially be “replaced” by the new trips generated by 4600
Wisconsin Avenue. Since this existing traffic must rely on curb
parking, a destination, or location (such as a dedicated parking
lot) to guantify these trips i1s not available. While these
existing vehicle trips have been estimated for comparison
purposes, they have not been deducted from the road network.
Therefore, the actual net affect of 4600 Wisconsin Avenue would
be less than reported in this traffic study.

Site Access and Loading

Access to the site would remain as previously proposed, from a
driveway on Brandywine Street. This driveway is located west of
the Wisconsin Avenue intersection, and serve 44 below-grade
parking spaces on two levels. Two of these spaces would be
reserved for retail use. The main residential lobby will be on

Brandywine Street.

As outlined in the original traffic study, the number of
proposed off-street parking spaces would exceed the District of
Columbia requirements. Since the retaill space is planned to be
community based and service oriented, and the condominium owners
occupy the majority of the building, the developers of the site
are not providing off-street loading. The potential for a
loading zone in front of the building to accommodate anticipated
typical on-street loading activity, such as UPS or FedEx



deliveries, should be investigated to accommodate these
activities.

Existing Levels of Service

Existing peak hour levels of service were updated at all key
intersections in the study area based on the existing lane usage
and traffic control shown on Figure A-3, existing vehicular
traffic counts shown on Figure A-4, existing pedestrian counts,
existing traffic signal timings, and the 2000 Highway Capacity
Manual (HCM) methodology using the Synchro version 6.0 software.

All key intersections currently operate at acceptable levels of
service during all peak hours. The results are presented in
Appendix C and summarized in Table B-1.

Background Future Traffic Forecasts

Background future peak hour traffic forecasts were estimated
based on existing traffic counts shown on Figure A-4, existing
pedestrian counts, pipeline project traffic shown on Figure A-5
and the background traffic growth (estimated at one (1) percent
per year compounded for three (3) years between 2002 and 2005).
These estimates include the traffic currently being generated by
the land uses at 4600 Wisconsin Avenue. The 2005 background
traffic forecasts are shown on Figure A-6.

Background future peak hour levels of service were estimated at
all key off-site intersections in the study area for the year of
project buildout (2005) based on the existing intersection lane
usage and traffic control shown on Figure A-3, the background
traffic forecasts shown on Figure A-6, and the HCM methodology
using the Synchro version 6.0 software.

All key intersections would continue to operate at acceptable
levels of service during all peak hours. The results are
presented in Appendix D and summarized in Table B-1.



Site Trip Generation Analysis

The existing land uses that will be displaced by the 4600
Wisconsin Avenue project currently generate vehicle traffic that
utilizes the roadways adjacent to the site. A portion of this
traffic would essentially be “replaced” by the new traffic
generated by the project. These existing trips have been
estimated and compared to those generated by the proposed
development program and the matter-of-right development
potential of the property for analysis purposes.

The number of peak hour trips anticipated to be generated by the
existing, proposed, and potential development programs were
estimated based on Institute of Transportation Engineers (ITE)
trip generation rates as reported in Trip Generation, 6™ Edition
and experience with comparable projects located at Metrorail
stations throughout the metropolitan area.

The following development programs were analyzed:

Existing Development

1. 9,494 S.F. Billiards (assumed bowling/restaurant).
2. 2,534 S.F. Cleaners, Tailor and single occupant office
space (assumed retail).

Proposed Development

1. 42 residential units.
2. 1,650 S.F. Retail.

Potential Matter-of-Right Development

1. 12,661 S.F. of residential (8 units).
2. 19,000 S.F. Commercial.

The results of these analyses are summarized on Table B-2.
Individual trip generation calculations for the existing and
potential conditions are included in Appendix G of the June 21,



2003 report, and the analysis for the proposed condition is
contained in Table B-4.

It is estimated that the revised development program for 4600
Wisconsin Avenue would generate 20 weekday AM peak hour vehicle-
trips, 41 PM peak hour vehicle-trips, and 47 Saturday mid-day
peak hour vehicle-trips. Consistent with the previous study,
these estimates are based on the assumptions that 40 percent of
all residential trips, and 60 percent of all retail trips, will
be Metrorail, Metrobus, or walk trips on weekdays. Twenty (20)
percent of all residential trips, and 50 percent of all retail
trips, were assumed to be non-auto trips on Saturdays.

Trip Generation Comparison of Previous versus Proposed Program

The site trip generation analysis of the previously proposed
development program (43 residential units and 4,500 S.F. of
commercial use), contained in Table B-3, was compared to the
currently proposed development program (42 residential units and
1,650 S.F. of commercial use), shown on Table B-4.

The site trip generation comparison summary is included in Table
B-5 and indicates that the currently proposed development
program would generate five (or 20 percent) fewer trips during
the AM peak hour, 17 (or 29 percent) fewer trips during the PM
peak hour, and 29 (or 38 percent) fewer trips during the
Saturday mid-day peak hour than the previously proposed
development program. A complete summary table of each trip type

is included in Table B-6.

Trip Generation Comparison of Current Program versus Existing
and Potential Matter-of-Right Land Uses

A comparison of existing versus proposed uses indicates that the
proposed program would generate 13 more trips during the AM peak
hour, 25 fewer trips during the PM peak hour, and 88 fewer trips

on Saturday.



In addition, the proposed development program would generate
fewer trips during all peak hours than a potential matter-of-
right development program for the site. It would generate 8
fewer AM peak hour trips, 47 fewer PM peak hour trips, and 104

fewer trips on Saturday.

As noted in the original traffic report, the proposed
development program for 4600 Wisconsin Avenue would generate
slightly more trips during the AM peak hour, but fewer trips
during the PM peak hour and on Saturday than existing
conditions. The development of this project would place less
burden on the transportation infrastructure during the PM and

Saturday peak periods.
Site Traffic Assignments

The updated site-generated traffic volumes were assigned to the
public road network according to the original directional
distributions developed in the original traffic report. The
revised site traffic assignments are shown on Figure A-7.
Individual traffic assignments for inbound and outbound trips
for the residential and retail components of the project are
summarized in Figures A-8, A-9, A-10, and A-11.

Total Future Traffic Forecasts

These site traffic assignments shown on Figure A-7 were added to

the future background traffic volumes shown on Figure A-6 to
yield the total future traffic forecasts shown on Figure A-12.

Future peak hour levels of service with 4600 Wisconsin Avenue
were estimated at all key intersections in the study area based
on the lane usage and traffic controls shown on Figure A-3, the
total future traffic forecasts shown on Figure A-12, and the HCM
methodology using the Synchro version 6.0 software. It is noted
that these results include traffic currently being generated by

the existing uses occupying the site.



The results of the updated analyses indicate that all key
intersections would continue to operate at acceptable levels of
service during all peak hours. The reduced development program
for 4600 Wisconsin Avenue development would continue to have
only minimal impact on the public streets, as nearly all traffic
movements, overall levels of service, v/c ratios, and delays
would remain similar to background conditions.

The results are presented in Appendix E and summarized in Table
B-1.

Conclusions

The conclusions of this revised traffic study are summarized
below:

1. The revised development program for 4600 Wisconsin
Avenue would have only a minimal impact on public
streets. Nearly all traffic movements, overall levels
of service, v/c ratios, and delays would remain
similar to background conditions with full development
of the site. These estimates are conservative without
reductions for traffic generated by existing uses, and
are consistent with the previously submitted traffic

study.

2. The revised 4600 Wisconsin Avenue development program,
that includes 42 residential units and 1,650 S.F, of
commercial uses, 1s expected to generate 20 AM peak
hour trips (6 in and 15 out), 41 PM peak hour trips
(24 in and 18 out), and 47 Saturday mid-day trips (25
in and 23 out), upon completion. This program results
in a reduction of vehicle trips during the AM, PM, and
Saturday peak hours than previously proposed.

3. All of the key intersections currently operate at an
acceptable level of service (LOS) “D” or better during
both the AM and PM peak hours on weekdays and
Saturday, and would continue to do so under background

and total future conditions.



4, The proposed project provides adegquate off-street
parking based on District of Columbia requirements.
The developers of the site are investigating
designating a loading zone in front of the building t
accommodate anticipated typical on-street loading
activities, such as UPS or FedEx deliveries.
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Appendix A

4600 Wisconsin Avenue Development
Figures
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Table B-1
4600 Wisconsin Avenue
Intersection Levels of Service Summary'*?

Levels of Service
Operating Interseciion Exisling Condilions Background Future Conditions Total Future Conditions
Location Condition Approach
AM Peak PM Peak Saturday AM Peak PM Peak Saturday AM Peak PM Peak Salurday
1. Chesapeake Slreet ! Alley Unsignalized EBLTR Af0.) A0.T) Af0.0] Al0.1] Al0.6] A0.0] Al0.1] A0.6] A [0.0]
WEBLTR A[1.3] A [0.1] Al15] A[1.1] Al0.1] A[1.3) Al11] A0.9] Al1.2]
NBL Al9.9] AD.8] B[10.2) B {10.0] Als.g) B [10.5] B [10.0) A9.9) B[10.5)
NER AlB.9) A(8.8] Al8.1] A8.0] A [B.8] Al98.2] A[9.0] Alsg] Al9.2)
SBL Al0.0) A[9.8] Af0.0] Al0.0) Al10.0] A0.0] Al0.0) B[10.0] A0.0]
SBR Af0.0) Al8.6] A0.0] A_{IJ.D) A[B.7] Afo.0] Af0.0] A[B.7] A0.0]
2. Wi in A | Chesapeake Street | Unsignalized EBLR C[16.4] B[15.0] C[21.3) C[18.8] C[16.8] D[29.9] Cf20.3) C[17.4) D[33.1]
NBL A2.9] A2.2) A[2.5] A4.0] A[3.9] A[3.8] Al4.1) Al4.2] Al4.3]
3. Brandywine Sireet / River Road Unsignalized EBL D(26.1) D (27.1) C[16.5) C[21.5) D [29.9] C[17.5 C[21.8] D{30.3] cH7.7)
EBR A[8.0] B [10.1) B[10.2] B[124] B[10.3] B[10.3] B [12.4) B[10.3] B [10.3]
WBL B[14.5] B[11.9] B [11.6] C15.3] B[12.2] B[11.9] C[15.5] B[12.3] B[12.0]
WER C[15.4) B[11.3] Al9.7] A9.7T] B(11.6] Al9.g] A9.7] B[11.6] A[9.9)
SBT Al0.0] Al0.0] Al0.0] A [0.0] Al0.0) A 0.0 Af0.0] A[0.0] AD.0)
NBT A[0.0] A [0.0] Al0.0) Al0.0] A [0.0] A 0.0 Al0.0] A [0.0] A0.0)
4. Brandywine Street / Alley Unsignalized SBR B [10.3] B[12.3] B [10.6] B [10.3] B [12.6) B [10.8] B[10.4) B[12.3) B [10.8)
5. Brandywine Slireet / Sile Ent Unsignalized SBER NIA NIA N/A NIA WA NIA A[7.0] A [7.6) A7)
‘ WEBTR N/A NIA NIA NIA NIA N/A A[8.7] B[13.4] Al9.3)
6. Wisconsin Avenue / Brandywine Streel Signalized w8 D(35.3) D(39.6) C{33.0) D(35.4) D(39.9) C{33.0) D(35.4) D{38.9) C{33.0)
NB C (20.1) B (185) B(19.2) c(22.4) C(235) C(234) C{22.5) C{247) C{24 4)
s8 B(165) D(35.2) B(17.7) B(17.4) D(48.2) C(20.1) B(17.4) D(50.5) C(204)
Overall B (18.8) C(25.9) B (19.0) C(20.3) C(34.0) C(22.2) C(20.3) D{35.4) C(22.8)
7. Wisconsin Avenue / River Road Unsignahized EBR C21.9] C[16.0] cNnr.g C[21.8) C[15.3) B[13.9] Cl2z2.3) B[14.9] C[22.1)
SBTR Al0.0] Al0.0) Af0.0] Alo.o] Al0.0) A[0.0] A [0.0] A0.0] A 0.0
Notes: ' Intersection analyses based on Synchro software.
L4 n P average delays in seconds per vehicle

Wells & Associates, LLC
Washington, DC




Table B-2
4600 Wisconsin Avenue
Trip Generation Comparison Summary

Trip Generation Summary

Trip Type/ AM Peak Hour PM Peak Hour Saturday Peak Hour
Land Use In Out Total In Out Total In Out Total

Vehicle Trip Summ Net New Trips

Existing Uses 5 3 7 39 35 66 81 54 135
Proposed Uses 6 15 20 24 18 41 25 23 47
Potential Uses 15 13 28 43 46 B9 79 72 151

Trip Generation Comparison

Existing vs. Proposed 1 12 13 -15 -17 -25 -56 -31 -88

Proposed vs. Potential -9 2 -8 -19 -28 -47 -54 -49 -104

Note: Trip generation based on ITE and previous studies. Refer to Appendix G for summaries.

Walis & Associates, LLC
McLean, Virginia



Table B-3

4600 Wisconsin Avenue

Sile T:bg Generation Anaﬁis ﬂ&a June 21, 2003 "Eﬂ}

Trip Generalion Summary
EM Peak Hour

Saturday Peak Hour

Trp Type/ ITE Size Units
Land Use Code In Qut Total In Out Total in Out Total
Vehicle-Trips (1)
Apariments 220 43 Units 4 21 25 28 14 42 1" 1 22
Retail 820 4,500 SF 15 10 25 39 42 81 60 56 116
Total 19 kL 50 &7 56 123 71 67 138
Person-Trps (2)
Apartments 220 43 Units 5 24 28 3z 16 48 13 13 26
Retail 820 4500 SF 24 16 40 62 67 130 14 89 186
Tolal 28 40 69 84 83 178 110 102 212
Auto Person-Trips (3)
Aparimants 220 43 Units 3 14 17 19 10 29 10 10 21
Retail 820 4,500 SF 10 [ 18 25 Fid 52 49 45 93
Total 13 21 33 44 36 81 53 el ) 114
Auto Vehicle-Trips (2)
Aparimants 220 43 Units 3 13 15 17 8 25 8 9 18
Retail 820 4,500 SF ] 4 10 16 17 33 30 28 58
Total 9 17 25 32 26 58 40 ar 76
Moles: {1} Tnp Generaton obtained from ITE's Trip Generation, Sth Eddion.
2) average vehicie 1.15 (persons per wahicie)
Ratail averaga vehicle occupancy 1.80 (persons per vehicle)
(3] Non-aulo mode epid wers sdapied from Retaind Survey il -
Transit Authonily, Dacember 1989 Distance 1o Metro: 1000 foat
Weekday  Saturday
Residential Condo Non-auta mode split: 40% 20%
Retail Non-auto mooe split 0% 50%
Wells & Associates. LLC

McLaan, Virginia



Table B4
4600 Wisconsin Avenue

Sile Tn'E Generation Annlﬁis iMa! 2004 Update)

L=

ion

M

Trip Type/ ITE Size Units AM Peak Hour PM Peak Hour Salurday Peak Hour
Land Use Code In Out Total In Out Total in Out Total
Vehicie-Trips (1)
Apanments 220 42 Units 4 20 24 27 14 41 1 " 22
Retail 820 1,650 SF 9 5 14 20 22 42 A 29 60
Total 12 26 38 48 35 83 42 40 8z
Parson-Trips (2)
Apariments 220 42 Units 4 23 28 32 16 47 13 13 25
Retail 820 1,650 SF 14 9 22 2 as 14 50 46 96
Total 18 32 50 64 51 114 63 59 121
Auto Person-Tnps (3)
Apanments 220 42 Units 2 14 17 18 10 28 10 10 20
Retail 820 1,650 SF [ 4 9 13 14 rid 25 2 48
Total 8 1T 26 32 24 55 35 33 68
Auto Vehicle-Trips (2)
Apartments 220 42 Units 2 12 15 17 a 25 9 9 17
Ratail 820 1,650 SF 4 2 ] 8 ] 17 16 14 30
Total 6 15 20 24 18 41 25 23 47
Notes: (1) Trp Generaticn cbiained from ITE's Trip Ganeration, Bth Edition.
{2) R average vahicle 1.15 (persons per vehicie)
Relail average vehicle occupancy 1.80 (persons par vehich)
{3) Non-auto mode spht were adapted fram Fetalod Survey i1, Area
Transil Authorily, Decembar 1585, Distance io Metro: 1000 Feet
Weskday  Saturday
Residential Condo Non-aulo mode spiil 40% 20%
Retail Norauto mode split 60% 50%
Wells & Associates, LLC

MeLean, Virginia



Table B-5
4600 Wisconsin Avenue

ﬂ!s Trip Generation Comparison
Trip Generation Summary
Tnp Type/ ITE Size  Units AM Peak Hour PM Peak Hour u P r
Land Use Code In Out Total In Out Total In Out Total
W&A Report (June 21, 2003)
Apanmenls 220 43 Units 3 13 15 17 8 25 9 9 18
Ratail 820 4,500 SF [ 4 10 16 17 33 30 28 58
Total 9 17 25 32 26 58 40 37 76
May 2004 Update
Apartments 220 42 Units 2 12 15 17 8 25 9 9 17
Retail 820 1,650 SF 4 2 & 8 8 17 15 14 30
Tolal 6 15 20 24 18 41 25 23 47
Difference (3} [#3] 5 [(:]] (83 (17} {15) (14) (29)
% Difference 33.33% 11.76% 20.00% 25.00% 30.77% 29.31% 37.50% 37.84% 38.16%
Notes: {1) Trip Generation obiainad from ITE's Trip Generaton, Bih Edibon
2) average venicle 1.15 (persons per vehicha)
Ratail aversge vehicls occupancy 1.60 (persons per vehicle)
{3) Non-auio mode split were adapted from hip Survay If, ol Araa
Transd Authority, Decamber 1889, Distance lo Matro: o
Weekday  Saturday
Residential Condo Non-aulo mode spht: 0% 20%
Retail Non-auto mode sphi: B0% S0%
Welis & Associates, LLC

McLoan, Virginia



Table B-6

4600 Wisconsin Avenue
Site Tnip Generation Companson
Trip Generation Summary
Trip Type/ ITE Size  Units AM Peak Hour M Peak Hour Saturday Peak Hour
Land Use Code In Out Total In Out Total In Qut Total
Vehicle-Trips (1)
Difference mn {3) (123 {19} (21) (40} {29} (27) (56)
% Difference 35.69% 16.68% 24.00% 28.93% 36.82% 3252% 41.03% 40.53% 40.79%
Person-Trips (2)
Difference (8} (6) {14} (22) (24} {46) (34} 131} (65)
% Difference 37.93% 20.00% 27.54% 31.91% 38.55% 3596% 42.73% 42.16% 42.92%
Auto Person-Trips (3)
Ditfarence (5) 4 (8} (13 (14} (28) (27) (25} (52)
% Difference 3651% 16.35% 23.35% 27.27% 35.16% 31.93% 39.90% 39.16% 40.25%
Auto Vehicle-Trips (2)
Difference (4) (3 7 11) (13} {24) (24) (22} (45)
% Diffarence 3510%  11.76%  19.98% 25.00% 30.77% 2B.28% 37.50% 3646% 37.82%
Walls & Associales. LLC

MclLean, Virgsnaa
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Existing Levels of Service



HCM Signalized Intersection Capacity Analy
1: Brandywine Street & Wisconsin Avenue

sis

Existing AM Peak
AM Peak Hour

A2 Ny r oAy AN S
Movement " EBL EBT  EBR WBL WBT WBR NBL NBT NBR' SBL SBT SBR
Lane Configurations & LI = S L
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 1.00 091
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 0.99 1.00 1.00
FIt Protected 0.98 095 1.00 0.95 1.00
Satd. Flow (prot) 1972 1593 4522 1652 4734
Fit Permitted 0.98 0.14 1.00 0.95 1.00
Satd. Flow (perm) 1972 240 4522 1652 4734
Volume (vph) 0 0 0 56 38 33 183 899 51 81 1431 25
Peak-hour factor, PHF 090 090 090 090 090 090 09 08 090 090 0.0 0.90
Adj. Flow (vph) 0 0 0 62 42 37 203 999 57 90 1590 28
RTOR Reduction (vph) 0 0 0 0 13 0 0 6 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 128 0 203 1050 0 90 1616 0
Confl. Peds. (#/hr) 19 44
Turn Type Perm pm+pt Prot
Protected Phases 8 5 2 1 6
Permitted Phases 8 &
Actuated Green, G (s) 20.0 51.0 51.0 14.0 56.0
Effective Green, g (s) 21.0 520 520 15.0 57.0
Actuated g/C Ratio 0.21 0.52 0.52 0.15 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 414 260 2351 248 2698
v/s Ratio Prot c0.08 0.23 0.05 c0.34
v/s Ratio Perm 0.07 c0.33
v/c Ratio 0.31 0.78 0.45 0.36 0.60
Uniform Delay, d1 33.4 23.0 15.0 38.2 140
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 204 06 4.1 1.0
Delay (s) 35.3 434 156 423 150
Level of Service D D B D B
Approach Delay (s) 363 201 16.5
Approach LOS D C B
Intersastion SURMENENRIEER P A SRRy T T DR
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.2% ICU Level of Service (o]

15

Analysis Period (min)
c Critical Lane Group

Wells & Associates, LLC

Synchro 6 Report
Page 1
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HCM Signalized Intersection Capacity Analysis

1: Brandywine Street & Wisconsin Avenue

Existing PM Peak
PM Peak Hour

N T Y,
Movement = EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations PN N #4b LT S
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 40 40 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 1.00 0.95
Frpb, ped/bikes 0.98 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.95 1.00 0.99 1.00 1.00
Flt Protected 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 1593 4512 1486 3120
Flit Permitted 0.99 0.19 1.00 095 1.00
Satd. Flow (perm) 1752 312 4512 1486 3120
Volume (vph) 0 0 0 32 83 68 363 1224 70 89 947 26
Peak-hour factor, PHF  0.90 090 0980 090 090 090 090 090 090 090 0.90 0.90
Adj. Flow (vph) 0 0 0 36 92 76 403 1360 78 99 1052 29
RTOR Reduction (vph) 0 0 0 0 21 0 0 6 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 183 0 403 1432 0 99 1079 0
Confl. Peds. (#/hr) 29 78 35
Parking (#/hr) 0 0 0 0 0
Turn Type Perm pm+pt Prot
Protected Phases 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 20.0 58.0 58.0 7.0 420
Effective Green, g (s) 21.0 58.0 59.0 8.0 430
Actuated g/C Ratio 0.21 058 0.59 0.08 043
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 368 492 2662 119 1342
v/s Ratio Prot c0.20 0.32 0.07 c0.35
v/s Ratio Perm 0.10 0.29
v/c Ratio 0.50 0.82 054 0.83 0.80
Uniform Delay, d1 34.8 237 123 453 2438
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 14.1 0.8 46.4 5.2
Delay (s) 39.6 37.8 131 91.7 30.0
Level of Service D D B F C
Approach Delay (s) 0.0 39.6 18.5 35.2
Approach LOS A D B D
Intersection Smmary. LTI T T A N R G
HCM Average Control Delay 259 HCM Level of Service &
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Wells & Associates, LLC

Synchro 6 Report
Page 1
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HCM Signalized Intersection Capacity Analysis
1: Brandywine Street & Wisconsin Avenue

Existing SAT Peak
SAT Peak Hour

2 >y v AN A LS

Movement 'EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & %N Mb LI
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 40 40 40 4.0
Lane Util. Factor 1.00 1.00 0.91 1.00 0.95
Frpb, ped/bikes 0.95 1.00 0.99 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.99 1.00 0.99
Flt Protected 0.99 095 1.00 0.95 1.00
Satd. Flow (prot) 1689 1593 4517 1486 3106
FlIt Permitted 0.99 0.26 1.00 0.95 1.00
Satd. Flow (perm) 1689 444 4517 1486 3106
Volume (vph) 0 0 0 10 28 31 218 1022 53 76 936 35
Peak-hour factor, PHF  0.90 090 090 090 090 080 080 080 090 090 080 0.90
Adj. Flow (vph) 0 0 0 11 31 34 242 1136 59 84 1040 39
RTOR Reduction (vph) 0 0 0 0 27 0 0 6 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 49 0 242 1189 0 84 1076 0
Confl. Peds. (#/hr) 63 82 99
Parking (#/hr) 0 0 0 0 0 0
Turn Type Perm pm-+pt Prot
Protected Phases 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 20.0 51.0 51.0 14.0 56.0
Effective Green, g (s) 21.0 52.0 520 16.0 57.0
Actuated g/C Ratio 0.21 0.52 0.52 015 057
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 355 346 2349 223 1770
v/s Ratio Prot c0.07 0.26 0.06 c0.35
v/s Ratio Perm 0.03 c0.29
v/c Ratio 0.14 0.70 0.51 0.38 0.61
Uniform Delay, d1 32.1 220 156 38.3 142
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 112 0.8 4.8 1.6
Delay (s) 33.0 33.1 164 431 167
Level of Service Cc c B D B
Approach Delay (s) 0.0 33.0 19.2 17
Approach LOS A C B B
Intersaction STMmMany s R R e Pe SR R R R .
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group

Synchro 6 Report

Page 1

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis Existing AM Peak
7: Chesapeake St & Wisconsin Avenue AM Peak Hour

. . R T

Movement =X EBL EBR NBL NBT SBT SBR
Lane Configurations W 44 M

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 7 83 30 835 1454 21
Peak Hour Factor 090 090 090 090 090 0.90
Hourly flow rate (vph) 8 92 33 928 1616 23
Pedestrians 30 14

Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4,0 4.0
Percent Blockage 3 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 446 433

pX, platoon unblocked 0.81 0.87 0.87
vC, conflicting volume 2202 580 1669
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1631 205 1462
tC, single (s) 68 6.9 4.1

tC, 2 stage (s)

tF (s) 3.8 3.3 22

p0 queue free % 89 86 91

cM capacity (veh/h) 74 677 386

Direction; Lane ¥ T e cx EBH G NB il NB 2 SE S SB 2N SB 3t e o T e R e
Volume Total 100 343 619 646 646 346

Volume Left 8 33 0 0 0 0

Volume Right 92 0 0 0 0 23

cSH 414 386 1700 1700 1700 1700

Volume to Capacity 024 009 036 038 038 0.20
Queue Length 95th (ft) 23 7 0 0 0 0

Control Delay (s) 16.4 29 0.0 0.0 0.0 0.0
Lane LOS C A

Approach Delay (s) 16.4 1.0 0.0

Approach LOS o

Intersechion STRMAanE. s e R Ty L S R R TR R
Average Delay 1.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 5
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak
7. Chesapeake St & Wisconsin Avenue PM Peak Hour

2 w5 1t i 4

Movement EBL EBR NBL- NBT SBT SBR
Lane Configurations W M4

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 8 65 33 1215 997 25
Peak Hour Factor 090 090 090 080 080 0.90
Hourly flow rate (vph) ] 72 37 1350 1108 28
Pedestrians 30 14

Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 3 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 446 433

pX, platoon unblocked 0.91 0.86 0.86
vC, conflicting volume 1689 598 1166
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1017 368 1029
tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 22

p0 queue free % 95 86 a3

cM capacity (veh/h) 191 527 562

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 s i
Volume Total 81 307 540 540 739 397

Volume Left 9 37 0 0 0 0

Volume Right 72 0 0 0 0 28

cSH 442 562 1700 1700 1700 1700

Volume to Capacity 0.18 007 032 032 043 0.23
Queue Length 95th (ft) 17 5 0 0 0 0

Control Delay (s) 150 22 00 0.0 0.0 0.0

Lane LOS B A

Approach Delay (s) 15.0 0.5 0.0

Approach LOS B

Intersection Summary RS 3 STRRe i i it e it S 2
Average Delay 0.7

Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min) 15

Synchro 6 Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis Existing SAT Peak
7. Chesapeake St & Wisconsin Avenue SAT Peak Hour

"2 T W B 4

e TR o T

Movement = EBL EBR 'NBL A NBT SBT SBR
Lane Configurations A d4 ab

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 18 96 45 1008 951 25
Peak Hour Factor 090 090 090 090 090 090
Hourly flow rate (vph) 20 107 50 1120 1057 28
Pedestrians 30 14

Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 3 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 446 433

pX, platoon unblocked 0.87 0.87 0.87
vC, conflicting volume 1775 572 1114
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1291 360 983
tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 35 3.3 22

p0 queue free % 83 80 92

cM capacity (veh/h) 118 541 593

Direction, Lane # EB 4% -NBY 'NB O S B S B s e e e R T
Volume Total 127 423 747 704 380
Volume Left 20 50 0 0 0
Volume Right 107 0 0 0 28

cSH 346 593 1700 1700 1700

Volume to Capacity 037 0.08 044 041 022
Queue Length 95th (ft) 41 T 0 0 0

Control Delay (s) 21.3 2.5 0.0 0.0 0.0
Lane LOS C A
Approach Delay (s) 21.3 0.9 0.0
Approach LOS C
T iR TiE  its T D T T R
Average Delay 1.6
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
Synchro 6 Report
Page 3

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis
9: River Road & Wisconsin Avenue

Existing AM Peak
AM Peak Hour

2 T N B T 4
Movement " EBL” EBR"'NBL NBT SBT SBR
Lane Configurations ol e
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 453 0 1133 1471 16
Peak Hour Factor 0.90 0.90 0.90 0.90 090 0.0
Hourly flow rate (vph) 0 503 0 1259 1634 18
Pedestrians 122 7
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 10 1
Right turn flare (veh)
Median type None

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

079 0.79 0.79

2395 683 1774

2231 55 1442

68 68 4.1

3.5 3.3 2.2
100 28 100
26 703 330

" EB1 NB1 NB2

445

SRS SRR TR T

T T R R

Volume Total

Volume Left

Volume Right

cSH

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

Lane LOS

503 629 629
0 0 0
503 0 0
703 1700 1700
072 037 037
152 0 0
219 0.0 0.0
C

654 654 345
0 0 0

0 0 18
1700 1700 1700
0.38 038 0.20
0 0 0
00 00 0.0

0.0

R et A PO 20 e T s e

s

T O

Approach Delay (s) 21.9 0.0

Approach LOS C

Intersection Summary e

Average Delay 3.2

Intersection Capacity Utilization 64.3%
15

Analysis Period (min)

ICU Level of Service

Wells & Associates, LLC

Synchro 6 Report
Page 6
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak
9: River Road & Wisconsin Avenue PM Peak Hour

/‘w"\__'riJ

Movement """« EBL EBR NBL 'NBT SBT SBR
Lane Configurations rd 44 M

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 0 316 0 1677 954 25
Peak Hour Factor 090 090 090 090 090 0.0
Hourly flow rate (vph) 0 351 0 1863 1060 28
Pedestrians 131 18

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 11 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 445

pX, platoon unblocked 0.87 0.87 0.87
vC, conflicting volume 1826 516 1219
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1646 136 946

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 48 100

cM capacity (veh/h) 70 675 557

Direction Lane# ~ EB1 NB1 NB2 'NB3 SB1 SB2 SB3 SR
Volume Total 351 621 621 621 424 424 240
Volume Left 0 0 0 0 0 0 0
Volume Right 351 0 0 0 0 0 28
cSH 675 1700 1700 1700 1700 1700 1700

Volume to Capacity 052 037 037 037 025 025 0.14
Queue Length 95th (ft) 76 0 0 0 0 0 0

Control Delay (s) 16.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 16.0 0.0 0.0

Approach LOS C

Intersection Summary. x o g s T TN N 1o e S S
Average Delay 1

Intersection Capacity Utilization 47 2% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 6
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HCM Unsignalized Intersection Capacity Analysis
9: River Road & Wisconsin Avenue

Existing SAT Peak
SAT Peak Hour

S 2 N R 4
Movement = . EBL EBR NBL' NBT 'SBT SBR =~ =~~~ " .~
Lane Configurations if 4 M
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 259 0 1283 932 14
Peak Hour Factor 090 090 090 080 090 0.90
Hourly flow rate (vph) 0 288 0 1437 1036 16
Pedestrians 38 7
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 3 1
Right turn flare (veh)
Median type None
Median storage veh)

445

Upstream signal (ft)
pX, platoon unblocked

vC, conflicting volume 1800 398 1089

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1800 398 1089

tC, single (s) 68 6.9 4.1

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 100 50 100

cM capacity (veh/h) 69 579 616

Direction, Lane# = EB1 NB1 ‘NB2ESBASB2isBd

Volume Total 288 718 718 414 414 223

Volume Left 0 0 0 0 0 0

Volume Right 288 0 0 0 0 16

cSH 579 1700 1700 1700 1700 1700

Volume to Capacity 050 042 042 024 024 0.13

Queue Length 95th (ft) 69 0 0 0 0 0

Control Delay (s) 17.2 0.0 0.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 172 0.0 0.0

Approach LOS Cc

Intersection Summary 53 T R T R R

Average Delay 1.8

Intersection Capacity Utilization 47.8% ICU Level of Service A
15

Analysis Period (min)

Wells & Associates, LLC

Synchro 6 Report
Page 4
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HCM Unsignalized Intersection Capacity Analysis Existing AM Peak
12: Brandywine Street & Public Alley AM Peak Hour

F o K N ¥

Movement =~ ' ° EBL 'EBT WBT WBR 'SBL SBR
Lane Configurations B fd
Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 0 0 229 17 0 31
Peak Hour Factor 0.90 0.90 090 090 090 0.90
Hourly flow rate (vph) 0 0 254 19 0 34
Pedestrians 4 32

Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 2

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 184

pX, platoon unblocked  0.94 0.94 0594
vC, conflicting volume 305 296 300

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

vCu, unblocked vol 260 250 254
tC, single (s) 41 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 95

cM capacity (veh/h) 1197 678 720
Direction, Lane #=% WB ;7 SBAR Sty "% > e S T S I F
Volume Total 273 34

Volume Left 0 0

Volume Right 19 34

cSH 1700 720

Volume to Capacity 0.16 0.05
Queue Length 95th (ft) 0 4

Control Delay (s) 0.0 103

Lane LOS B

Approach Delay (s) 0.0 103

Approach LOS B

Intersection Summary AR RS & MOSAEEET
Average Delay 1.1

Intersection Capacity Utilization 24.6% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 7
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak
12: Brandywine Street & Public Alley PM Peak Hour

PR L 4

Movement A EBL EBT WBT WBR SBL SBR
Lane Configurations B i
Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 0 0 439 33 0 20
Peak Hour Factor 090 090 090 090 090 0.90
Hourly flow rate (vph) 0 0 488 37 0 22
Pedestrians 3 22

Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 2

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 184

pX, platoon unblocked  0.87 0.87 0.87
vC, conflicting volume 546 528 531

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

vCu, unblocked vol 477 456 459
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 33
p0 queue free % 100 100 96
cM capacity (veh/h) 927 480 514
Direction, Lane#  WB1 SB1 T e b oy
Volume Total 524 22

Volume Left 0 0

Volume Right 37 22

cSH 1700 514

Volume to Capacity 0.31 0.04
Queue Length 95th (ft) 0 3

Control Delay (s) 0.0 123

Lane LOS B

Approach Delay (s) 0.0 123

Approach LOS B

Intersection Summary : .
Average Delay 0.5

Intersection Capacity Utilization 36.2% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report
Page 7
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HCM Unsignalized Intersection Capacity Analysis Existing SAT Peak
12: Brandywine Street & Public Alley SAT Peak Hour

A Lo 0N S

Movement CHYTTUEBLYEBT. WBT S WBR ' SBL " SBR
Lane Configurations S fd
Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 0 0 252 29 0 22
Peak Hour Factor 090 090 090 090 090 0.90
Hourly flow rate (vph) 0 0 280 32 0 24
Pedestrians 3 46

Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 3

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 184

pX, platoon unblocked  0.92 0.92 0.92
vC, conflicting volume 358 342 345

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

vCu, unblocked vol 304 287 290
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 96
cM capacity (veh/h) 1122 628 669
Direction, Lane # WBHIE S s s e P o0 b
Volume Total 312 24

Volume Left 0 0

Volume Right 32 24

cSH 1700 669

Volume to Capacity 0.18 0.04
Queue Length 95th (ft) 0 3

Control Delay (s) 0.0 106

Lane LOS B

Approach Delay (s) 0.0 106

Approach LOS B

Intersection Summary bl o e
Average Delay 0.8

Intersection Capacity Utilization 26.4% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 5
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HCM Unsignalized Intersection Capacity Analysis Existing AM Peak
18: Brandywine Street & River Road AM Peak Hour

3 oY ¢ TN /2NN

Movement TS EBLY EBTEBRWBL WBT WBR 'NBLY NBR  SEL SER
Lane Configurations % d % [ % if
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 17 0 37 22 0 238 396 0 0 16
Peak Hour Factor 090 090 090 080 090 090 090 090 0.90 0.90
Hourly flow rate (vph) 19 0 41 24 0 264 440 0 0 18
Pedestrians 50 7
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0

6 1

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 729 458 68 549 458 447 440
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 729 458 68 549 458 447 440
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1
tC, 2 stage (s)

tF (s) 35 4.0 33 . B85 40 3.3 22
pO queue free % 90 100 96 94 100 56 100
cM capacity (veh/h) 189 499 940 403 499 607 1120
Direction, Lane# = EBY1 EB2 WB1 WB2 NB1 SE1 = R i =
Volume Total 19 41 24 264 440 18

Volume Left 19 0 24 0 0 0

Volume Right 0 41 0 264 0 0

cSH 189 940 403 607 1700 1700

Volume to Capacity . 0.10 0.04 0.06 044 026 0.01
Queue Length 95th (ft) 8 3 5 55 0 0

Control Delay (s) 26.1 90 145 154 00 00

Lane LOS D A B Cc

Approach Delay (s) 144 15.4 0.0 0.0

Approach LOS B C

Intersection Summary. R e T e . : 7
Average Delay 6.6

Intersection Capacity Utilization 31.9% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 10
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HCM Unsignalized Intersection Capacity Analysis
18: Brandywine Street & River Road

Existing PM Peak

PM Peak Hour

F =y = AN Y

Movement ©© """ EBL "EBT EBR WBL WBT WBR NBL NBR SEL SER
Lane Configurations % Fd % [l % ol
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 0 34 42 0 417 25 0 0 240
Peak Hour Factor 090 090 090 09 090 090 090 090 090 0.90
Hourly flow rate (vph) 12 0 38 47 0 4863 28 0 0 267
Pedestrians 16 7
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 2 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 765 294 283 348 294 35 28
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 765 294 283 348 294 35 28
iC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1
tC, 2 stage (s)
tF (s) 35 4.0 3.3 35 40 3.3 2.2
p0 queue free % 93 100 95 92 100 55 100
cM capacity (veh/h) 175 617 743 565 617 1030 1586
Direction, Lane# == EB1 EB2 WB1 WB2 NB1 SE1 : SRR
Volume Total 12 38 47 463 28 267
Volume Left 12 0 47 0 0 0
Volume Right 0 38 0 463 0 0
cSH 175 743 565 1030 1700 1700
Volume to Capacity 0.07 005 008 045 0.02 0.16
Queue Length 95th (ft) 6 4 7 59 0 0
Control Delay (s) 271 101 119 113 0.0 0.0
Lane LOS D B B B
Approach Delay (s) 14.3 11.4 0.0 0.0
Approach LOS B B
Intersection Summary” = 5 A R
Average Delay 7.6
Intersection Capacity Utilization 36.6% ICU Level of Service A
Analysis Period (min) 15
Synchro 6 Report

Wells & Associates, LLC

Page 10
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HCM Unsignalized Intersection Capacity Analysis Existing SAT Peak
18: Brandywine Street & River Road SAT Peak Hour

3 o0y ¢« TN AN

Movement =0 © " EBL  EBT EBR WBL 'WBT ‘WBR NBL 'NBR™ SEL' SER™ ' =
Lane Configurations % rd % d % ol
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%
Volume (veh/h) 3 0 9 41 0 233 14 0 0 250
Peak Hour Factor 090 090 090 090 090 090 090 090 090 0.0
Hourly flow rate (vph) 3 0 10 46 0 259 16 0 0 278
Pedestrians 32 17

Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 4 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 569 293 310 335 293 33 16
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 569 293 310 335 203 33 16
tC, single (s) 7.1 B B2 I 6.5 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 4.0 33 35 40 3.3 2.2
p0 queue free % 99 100 99 92 100 75 100
cM capacity (veh/h) 317 618 704 588 618 1021 1602
Direction, Lane# @~ EB1 EB2 WB WE SN SE T R TR
Volume Total 3 10 46 259 16 278

Volume Left 3 0 46 0 0 0

Volume Right 0 10 0 259 0 0

cSH 317 704 588 1021 1700 1700

Volume to Capacity 001 0.01 0.08 025 0.01 0.16

Queue Length 95th (ft) 1 1 6 25 0 0

Control Delay (s) 16.5 102 116 9.7 0.0 0.0

Lane LOS ] B B A

Approach Delay (s) 11.8 10.0 0.0 0.0

Approach LOS B B

T T e T e
Average Delay 5.2

Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 8
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HCM Unsignalized Intersection Capacity Analysis Existing AM Peak
21: Chesapeake St & AM Peak Hour

N N N

Movement © " " EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations FiN & X ol % i
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 1 84 22 9 44 3 11 0 6 0 0 0
Peak Hour Factor 090 090 090 080 090 090 090 090 090 090 0980 0.90
Hourly flow rate (vph) 1 93 24 10 49 3 12 0 7 0 0 0
Pedestrians ' 10 14

Lane Width (ft) 10.0 8.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 1

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 128 188 204 116 199 215 65
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 128 188 204 116 199 215 65
tC, single (s) 4.1 4.1 71 65 6.2 7.1 6.5.. 6.2
tC, 2 stage (s)

tF (s) 22 22 35 40 3.3 3.5 40 =33
p0 queue free % 100 99 98 100 99 100 100 100
cM capacity (veh/h) 1524 1448 754 677 930 736 668 992
Direction, Lane# =" 'EB1 WB1 NB1 NB2 SB1 SB2 ; oo R T, iy
Volume Total 119 62 12 7 0 0

Volume Left 1 10 12 0 0 0

Volume Right 24 3 0 7 0 0

cSH 1524 1448 754 930 1700 1700

Volume to Capacity 0.00 0.01 0.02 0.01 0.00 0.00

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

Control Delay (s) 01 1.3 99 89 00 0.0

Lane LOS A A A A A A

Approach Delay (s) 0.1 1.3 9.5 0.0

Approach LOS A A

Intersection Summary.

Average Delay 1.3
Intersection Capacity Utilization 20.5% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Page 11
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HCM Unsignalized Intersection Capacity Analysis
21: Chesapeake St &

Existing PM Peak
PM Peak Hour

O T 2 N . S 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 & % ol % i
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 7 51 19 1 52 5 12 0 21 1 0 2
Peak Hour Factor 090 090 090 090 090 090 09 090 090 090 090 0.9
Hourly flow rate (vph) 8 57 21 1 58 6 13 0 23 1 0 2
Pedestrians 11 6
Lane Width (ft) 10.0 8.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 69 89 159 165 78 175 173 67
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 69 89 159 165 78 175 173 67
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 22 35 40 33 3.5 4.0 3.3
p0 queue free % 99 100 98 100 98 100 100 100
cM capacity (veh/h) 1526 1495 788 715 975 757 708 994
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2 ' R T
Volume Total 86 64 13 23 1 2
Volume Left 8 1 13 0 1 0
Volume Right 21 6 0 23 0 2
cSH 1526 1495 789 975 757 994
Volume to Capacity 0.01 0.00 0.02 0.02 0.00 0.00
Queue Length 95th (ft) 0 0 1 2 0 0
Control Delay (s) 0.7 0.1 9.6 8.8 9.8 8.6
Lane LOS A A A A A A
Approach Delay (s) 0.7 0.1 9.1 9.0
Approach LOS A A
Intersection Summary 0 ' g
Average Delay 23
Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min)

15

Wells & Associates, LLC

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

21: Chesapeake St &

Existing SAT Peak

SAT Peak Hour

N T
Movement " " EBL EBT EBR WBL WBT WBR NBL NBT NBR' SBL SBT SBR
Lane Configurations & & % i b [l
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 95 9 13 57 0 10 0 19 0 0 0
Peak Hour Factor 090 090 090 090 090 090 090 090 090 090 090 0.90
Hourly flow rate (vph) 0 1086 10 14 63 0 11 0 21 0 0 0
Pedestrians 3 3 22 10
Lane Width (ft) 15.0 15.0 10.0 8.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 2 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 73 138 228 235 136 237 240 76
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 73 138 228 235 136 237 240 76
tC, single (s) 41 4.1 71 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 22 3.5 4.0 3.3 35 4.0 3.3
p0 queue free % 100 99 98 100 98 100 100 100
cM capacity (veh/h) 1518 1424 697 645 896 678 641 976
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2 TR R
Volume Total 116 78 11 21 0 0
Volume Left 0 14 11 0 0 0
Volume Right 10 0 0 21 0 0
cSH 1518 1424 697 896 1700 1700
Volume to Capacity 0.00 0.01 0.02 0.02 0.00 0.00
Queue Length 95th (ft) 0 1 1 2 0 0
Control Delay (s) 0.0 1.5 10.2 9.1 0.0 0.0
Lane LOS A B A A A
Approach Delay (s) 0.0 1.5 9.5 0.0
Approach LOS A A
Intersection Summary e i e
Average Delay 1.9
Intersection Capacity Utilization 24.1% ICU Level of Service A

15

Analysis Period (min)

Wells & Associates, LLC

Synchro 6 Report
Page 9
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Appendix D

Background Future Levels of Service



HCM Signalized Intersection Capacity Analysis Background AM Peak
1: Brandywine Street & Wisconsin Avenue AM Peak Hour

A 2% F 5T % 1 P L A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations $ LR S S LI = oS

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 4.0 4.0 40 4.0

Lane Util. Factor 1.00 1.00 0.91 1.00 0.91

Frpt, ped/bikes 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.96 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.85 1.00

Satd. Flow (prot) 1971 1593 4530 1652 4731

Fit Permitted 0.98 0.12 1.00 0.85 1.00

Satd. Flow (perm) 1971 196 4530 1652 4731
Volume (vph) 0 0 0 57 39 34 189 1086 52 83 1571 26
Peak-hour factor, PHF 090 090 090 090 080 080 09 09 090 09 080 0.90
Adj. Flow (vph) 0 0 0 63 43 38 210 1207 58 92 1746 29
RTOR Reduction (vph) 0 0 0 0 13 0 0 5 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 131 0 210 1260 0 92 1773 0
Confl. Peds. (#/hr) 19 44 24
Turn Type Perm pm+pt Prot

Protected Phases 8 5 2 1 6
Permitted Phases 8 2

Actuated Green, G (s) 20.0 51.0 51.0 14.0 56.0
Effective Green, g (s) 21.0 52.0 52.0 15.0 57.0
Actuated g/C Ratio 0.21 052 0.52 0.15 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 414 242 2356 248 2697

v/s Ratio Prot c0.09 0.28 0.06 c0.37

v/s Ratio Perm 0.07 c0.36

v/c Ratio 0.32 0.87 0.53 0.37 0.66
Uniform Delay, d1 33.4 244 16.0 383 1438
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 31.8 0.9 4.2 1.3

Delay (s) 35.4 56.2 16.8 425 16.1

Level of Service D E B D B
Approach Delay (s) 0.0 35.4 22.4 17.4
Approach LOS A D C B
Intersection Simmanie R rr riRess e

HCM Average Control Delay 20.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.1% ICU Level of Service Cc

Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report

Wells & Associates, LLC Page 1
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HCM Signalized Intersection Capacity Analysis Background PM Peak
1: Brandywine Street & Wisconsin Avenue AM Peak Hour

A TR 2N W . SR B 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & 5 b 5 4h

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.91 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.99 1.00 1.00

Flt Protected 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1753 1593 4520 1486 3123

Fit Permitted 0.99 0.11 1.00 0.95 1.00

Satd. Flow (perm) 1753 192 4520 1486 3123
Volume (vph) 0 0 0 33 85 69 382 1422 71 91 1137 27
Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 090 0.90
Adj. Flow (vph) 0 0 0 37 94 77 424 1580 79 101 1263 30
RTOR Reduction (vph) 0 0 0 0 21 0 0 5 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 187 0 424 1654 0 101 1291 0
Confl. Peds. (#/hr) 29 78 35
Parking (#/hr) 0 0 0 0 0 0
Turn Type Perm pm+pt Prot

Protected Phases 8 9 2 1 6
Permitted Phases 8 2

Actuated Green, G (s) 20.0 58.0 58.0 7.0 420
Effective Green, g (s) 21.0 59.0 59.0 8.0 43.0
Actuated g/C Ratio 0.21 0.59 0.59 0.08 043
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 368 450 2667 119 1343

v/s Ratio Prot c0.23 0.37 0.07 c0.41

v/s Ratio Perm 0.11 0.33

v/c Ratio 0.51 0.94 062 085 0.96
Uniform Delay, d1 34.9 29.3 133 454 277
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 30.2 1.1 492 169

Delay (s) 39.9 59.5 143 946 446

Level of Service D = B F D
Approach Delay (s) 0.0 39.9 235 48.2
Approach LOS A D C D
|ntersecti0n Summary it i v " 2 T -\—"v:.: Ty _ ‘, - -._—-,I. I ch ot oy ] yr .,. .I_:.‘:i:“!a_: 7 -'"_
HCM Average Control Delay 33.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report

Wells & Associates, LLC Page 1
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HCM Signalized Intersection Capacity Analysis
1: Brandywine Street & Wisconsin Avenue

Background SAT Peak
SAT Peak Hour

Ay v AN

T

P,

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations $ X M L S
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1500 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 40 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 1.00 0.95
Frpb, ped/bikes 0.95 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.99 1.00 1.00
Fit Protected 0.99 095 1.00 0.95 1.00
Satd. Flow (prot) 1686 1593 4526 1486 3111
Fit Permitted 0.99 0.20 1.00 095 1.00
Satd. Flow (perm) 1686 329 4526 1486 3111
Volume (vph) 0 0 0 10 29 32 234 1233 54 78 1131 36
Peak-hour factor, PHF 090 090 090 090 090 090 090 09 09 080 080 0.90
Adj. Flow (vph) 0 0 0 11 32 36 260 1370 60 87 1257 40
RTOR Reduction (vph) 0 0 0 0 28 0 0 5 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 51 0 260 1425 0 87 1295 0
Confl. Peds. (#/hr) 63 82 99
Parking (#/hr) 0 0 0 0 0
Turn Type Perm pm+pt Prot
Protected Phases 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 20.0 51.0 51.0 140 56.0
Effective Green, g (s) 21.0 520 520 15.0 570
Actuated g/C Ratio 0.21 0.52 0.52 0.15 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 354 297 2354 223 1773
v/s Ratio Prot c0.09 0.31 0.06 c0.42
v/s Ratio Perm 0.03 c0.37
vic Ratio 0.14 0.88 0.61 039 0.73
Uniform Delay, d1 322 246 16.8 384 158
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 28.3 15 5.1 27
Delay (s) 33.0 529 18.0 434 185
Level of Service C D B D B
Approach Delay (s) 0.0 33.0 23.3 201
Approach LOS A C C C
Intersection Summary =TT '- R e o o T ey
HCM Average Control Delay 22.2 HCM Level of Service Cc
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.6% ICU Level of Service D

15

Analysis Period (min)
¢ Critical Lane Group

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis Background AM Peak

7. Chesapeake St & Wisconsin Avenue AM Peak Hour
2 N T

Movement : EBL EBR NBL NBT SBT SBR

Lane Configurations e J4 ™Mb

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 96 36 1016 1583 21

Peak Hour Factor 090 0580 090 0S50 080 0.90

Hourly flow rate (vph) 8 107 40 1129 1758 23

Pedestrians 30 14

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 40 4.0

Percent Blockage 3 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 446 433

pX, platoon unblocked 0.87 0.84 0.84
vC, conflicting volume 2459 628 1812
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1805 186 1591
tC, single (s) 68 6.9 4.1

tC, 2 stage (s)

tF (s) 35 3.3 22

p0 queue free % 85 84 88

cM capacity (veh/h) 52 678 336

Direction, Lane # EB1 NB1 NB2 SB1 SB2 SB3 T
Volume Total 114 416 753 704 704 375

Volume Left 8 40 0 0 0 0

Volume Right 107 0 0 0 0 23

cSH 374 336 1700 1700 1700 1700

Volume to Capacity 031 012 044 041 041 022
Queue Length 95th (ft) 32 10 0 0 0 0

Control Delay (s) 18.8 4.0 00 0.0 00 00

Lane LOS C A

Approach Delay (s) 188 14 0.0

Approach LOS C

Intersection Summary ._ U
Average Delay 1.2

Intersection Capacity Utilization 67.3% ICU Level of Service C

Analysis Period (min) 15

Synchro 6 Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis

7: Chesapeake St & Wisconsin Avenue

Background PM Peak

AM Peak Hour

S N A
Movement EBL EBR NBL NBT SBT SBR i
Lane Configurations b M
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 8 74 49 1398 1180 26
Peak Hour Factor 090 090 090 090 0.90 0.90
Hourly flow rate (vph) 9 82 54 1553 1311 29
Pedestrians 30 14
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 3 1
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 446 433
pX, platoon unblocked 0.88 0.81 0.81
vC, conflicting volume 1996 700 1370
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1107 392 1221
tC, single (s) 68 6.9 4.1
tC, 2 stage (s)
tF (s) 35 33 2.2
p0 queue free % 94 83 88
cM capacity (veh/h) 153 478 447
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 bl e
Volume Total 91 365 621 621 874 466
Volume Left 9 54 0 0 0 0
Volume Right 82 0 0 0 0 29
cSH 396 447 1700 1700 1700 1700
Volume to Capacity 023 012 037 037 051 027
Queue Length 95th (ft) 22 10 0 0 0 0
Control Delay (s) 16.8 3.9 0.0 0.0 0.0 0.0
Lane LOS C A
Approach Delay (s) 16.8 0.9 0.0
Approach LOS C
Intersection Summary : T
Average Delay 1.0
Intersection Capacity Utilization 74.6% ICU Level of Service
Analysis Period (min) 15
Synchro 6 Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis
7: Chesapeake St & Wisconsin Avenue

Background SAT Peak
SAT Peak Hour

2y 8t

Movement .~ EBL EBR NBL NBT SBT SBR

Lane Configurations b 4 4%

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 18 110 55 1209 1134 26

Peak Hour Factor 090 080 090 080 0.90 0.9

Houiiy flow rate (vph) 20 122 61 1343 1260 29

Pedestrians 30 14

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 3 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 446 433

pX, platoon unblocked 0.83 0.82 0.82

vC, conflicting volume 2112 674 1319

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1496 389 1172

tC, single (s) 6.8 6.9 41

tC, 2 stage (s)

tF (s) 3.5 33 2.2

p0 queue free % 75 75 87

cM capacity (veh/h) 79 489 475

Direction, Lane# «  EB1 NB1 NB2 SB1 SB2 SR s

Volume Total 142 509 896 840 449

Volume Left 20 61 0 0 0

Volume Right 122 0 0 0 29

cSH 283 475 1700 1700 1700

Volume to Capacity 050 013 053 049 0.26

Queue Length 95th (ft) 66 11 0 0 0

Control Delay (s) 29.9 3.8 0.0 0.0 0.0

Lane LOS D A

Approach Delay (s) 29.9 1.4 0.0

Approach LOS D

Intersection Summary: e

Average Delay 2.2

Intersection Capacity Utilization 85.0% ICU Level of Service E
15

Analysis Period (min)

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis Background AM Peak
9: River Road & Wisconsin Avenue AM Peak Hour

O 2 U B

Movement : - EBL EBR NBL NBT SBT SBR
Lane Configurations i +4 4

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 0 472 0 1327 1611 16
Peak Hour Factor 090 0950 090 090 090 0.90
Hourly flow rate (vph) 0 524 0 1474 1790 18
Pedestrians 122 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 10 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 445

pX, platoon unblocked 0.75 075 0.75
vC, conflicting volume 2658 735 1930
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 2544 0 1572
tC, single (s) 6.8 6.9 41

tC, 2 stage (s)

tF (s) 3.8 3.3 22

p0 queue free % 100 28 100

cM capacity (veh/h) 15 726 280

Direction,Lane# = EB1 NB1 NB2 SB1 SB2 SB3 s i
Volume Total 524 737 737 716 716 376
Volume Left 0 0 0 0 0 0
Volume Right 524 0 0 0 0 18
cSH 726 1700 1700 1700 1700 1700

Volume to Capacity 072 043 043 042 042 022
Queue Length 95th (ft) 156 0 0 0 0 0

Control Delay (s) 21.8 0.0 0.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 21.8 0.0 0.0

Approach LOS C

Intersection Summary. : . 37

Average Delay 3.0

Intersection Capacity Utilization 68.2% ICU Level of Service Cc
Analysis Period (min) 15

Synchro 6 Report
Page 6
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HCM Unsignalized Intersection Capacity Analysis Background PM Peak
9: River Road & Wisconsin Avenue AM Peak Hour

* % % F a4 o

Movement ~ EBL EBR NBL NBT SBT SBR
Lane Configurations d 244 M4

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 0 335 0 1896 1144 26
Peak Hour Factor 0.90 090 090 0.90 090 0.90
Hourly flow rate (vph) 0 372 0 2107 1271 29
Pedestrians 131 18

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 11 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 445

pX, platoon unblocked 0.75 0.75 0.75
vC, conflicting volume 2119 587 1431
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1830 0 917

tC, single (s) 6.8 6.9 41

iC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 100 48 100

cM capacity (veh/h) 46 717 496

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3 g g e
Volume Total 372 702 702 702 508 508 283
Volume Left 0 0 0 0 0 0 0
Volume Right 372 0 0 0 0 0 29
cSH 717 1700 1700 1700 1700 1700 1700

Volume to Capacity 052 041 041 041 030 030 017
Queue Length 95th (ft) 76 0 0 0 0 0 0

Control Delay (s) 163 0.0 00 00 00 00 0.0

Lane LOS C

Approach Delay (s) 15.3 0.0 0.0

Approach LOS C

Intersection Summary ) O e B R T e e e PN Ly
Average Delay 1.5

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis Background SAT Peak

9: River Road & Wisconsin Avenue SAT Peak Hour
AN st L4

Movement : EBL EBR NBL NBT SBT SBR

Lane Configurations ol M M

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 0 277 0 1520 1127 14

Peak Hour Factor 090 090 090 090 0.90 0.90

Hourly flow rate (vph) 0 308 0 1689 1252 16

Pedestrians 38 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 3 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 445

pX, platoon unblocked 0.90 0.80 0.90
vC, conflicting volume 2142 470 1306
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 2048 193 1120

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 35 3:3 2.2

p0 queue free % 100 57 100

cM capacity (veh/h) 42 708 540

Direction, Lane# =~ EB1 NB1 NB2 SB1 SB2 SB3 G S B SR, el
Volume Total 308 844 844 501 501 266
Volume Left 0 0 0 0 0 0
Volume Right 308 0 0 0 0 16
cSH 708 1700 1700 1700 1700 1700

Volume to Capacity 043 050 050 029 029 0.16
Queue Length 95th (ft) 55 0 0 0 0 0

Control Delay (s) 139 0.0 00 00 00 00
Lane LOS B

Approach Delay (s) 13.9 0.0 0.0

Approach LOS B

Intersection Summary. &
Average Delay 1.3

Intersection Capacity Utilization 54 1% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
12: Brandywine Street & Public Alley

Background AM Peak

AM Peak Hour

F oy = A N W

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations S [l
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 0 0 236 17 0 32
Peak Hour Factor 0.80 090 0.90 090 090 0.90
Hourly flow rate (vph) 0 0 262 19 0 36
Pedestrians 4 32
Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 2
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 184
pX, platoon unblocked  0.94 094 094
vC, conflicting volume 313 304 308
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 266 256 260
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 83
p0 queue free % 100 100 95
cM capacity (veh/h) 1188 671 712
Direction, Lane # WB1 SB1 "
Volume Total 281 36
Volume Left 0 0
Volume Right 19 36
cSH 1700 712
Volume to Capacity 0.17 0.056
Queue Length 95th (ft) 0 4
Control Delay (s) 0.0 103
Lane LOS B
Approach Delay (s) 0.0 103
Approach LOS B
Intersection Summary i)
Average Delay 1.2
Intersection Capacity Utilization 24.9% ICU Level of Service

15

Analysis Period (min)

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis Background PM Peak
12: Brandywine Street & Public Alley AM Peak Hour

Ao N N

Movement EBL EBT WBT WBR SBL SBR
Lane Cenfigurations P o
Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 0 0 460 34 0 20
Peak Hour Factor 0.80 090 0.90 090 090 0.9
Hourly flow rate (vph) 0 0 511 38 0 22
Pedestrians 3 22

Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 2

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 184

pX, platoon unblocked  0.86 0.86 0.86
vC, conflicting volume 571 552, 585

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

vCu, unblocked vol 499 477 481
tC, single (s) 41 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 35 3.3

p0 queue free % 100 100 96

cM capacity (veh/h) 898 461 494

Direction, Lane # WB1 SB1 ' ; ey
Volume Total 549 22

Volume Left 0 0

Volume Right 38 22

cSH 1700 494

Volume to Capacity 032 0.04

Queue Length 95th (ft) 0 4

Control Delay (s) 0.0 126

Lane LOS B

Approach Delay (s) 0.0 126

Approach LOS B

Intersection Summary - R
Average Delay 0.5

Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Page 7
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HCM Unsignalized Intersection Capacity Analysis
12: Brandywine Street & Public Alley

Background SAT Peak

SAT Peak Hour

g = & N

Movement - EBL EBT WBT WBR SBL SBR. By
Lane Configurations S i
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 0 0 269 30 0 22
Peak Hour Factor 090 090 090 090 090 0.9
Hourly flow rate (vph) 0 0 299 33 0 24
Pedestrians 3 46
Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 3
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 184
pX, platoon unblocked  0.91 0.91 0.91
vC, conflicting volume 378 362 365
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 320 302 305
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 3.3
p0 queue free % 100 100 96
cM capacity (veh/h) 1098 611 650
Direction, Lane# =~ WB1 SB1 B e e T
Volume Total 332 24
Volume Left 0 0
Volume Right 33 24
cSH 1700 650
Volume to Capacity 0.20 0.04
Queue Length 95th (ft) 0 3
Control Delay (s) 0.0 108
Lane LOS B
Approach Delay (s) 0.0 108
Approach LOS B
Intersection’SUmmarny.. 75T R T
Average Delay 0.7
Intersection Capacity Utilization 27.3% ICU Level of Service

15

Analysis Period (min)

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis
18: Brandywine Street & River Road

Background AM Peak

AM Peak Hour

S 2 e B

Movement _ EBL EBT EBR WBL WBT WBR NBL NBR SEL SER
Lane Configurations % i % i % [l
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 17 0 38 22 0 245 16 0 0 415
Peak Hour Factor 090 090 090 090 090 090 080 090 090 0.90
Hourly flow rate (vph) 19 0 42 24 0 272 18 0 0 461
Pedestrians 50 7
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 6 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 758 479 511 571 479 25 18
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 758 479 511 571 479 25 18
tC, single (s) 7.1 65 6.2 7.1 6.5 62 4.1
tC, 2 stage (s)
tF (s) 35 40 33 3.5 4.0 3.3 22
p0 queue free % 92 100 92 93 100 74 100
cM capacity (veh/h) 237 486 531 375 486 1043 1599
Direction, Lane# =~ EB1 EB2 WB1 WB2 NB1 SE1 : i
Volume Total 19 42 24 272 18 461
Volume Left 19 0 24 0 0 0
Volume Right 0 42 0 272 0 0
cSH 237 531 375 1043 1700 1700
Volume to Capacity 008 0.08 007 026 001 027
Queue Length 95th (ft) 6 6 5 26 0 0
Control Delay (s) 215 124 153 97 00 00
Lane LOS C B ] A
Approach Delay (s) 15.2 10.1 0.0 0.0
Approach LOS C B
Intersection Summary. ' A TR
Average Delay 4.7
Intersection Capacity Utilization 51.0% ICU Level of Service A

15

Analysis Period (min)_

Wells & Associates, LLC

Synchro 6 Report
Page 10

D-13



HCM Unsignalized Intersection Capacity Analysis
18: Brandywine Street & River Road

Background PM Peak
AM Peak Hour

T oy TN 2D

Movement " EBL EBT EBR WBL WBT WBR NBL NBR SEL SER
Lane Configurations % [l % d % [l
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 0 35 43 0 437 26 0 0 258
Peak Hour Factor 090 090 0.90 090 090 090 090 0.90 0.90 090
Hourly flow rate (vph) 12 0 39 48 0 486 29 0 0 287
Pedestrians 16 7
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 2 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 808 316 303 370 316 36 29
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 808 316 303 370 316 36 29
tC, single (s) 71 65 62 74 6.5 6.2 4.1
tC, 2 stage (s)
tF (s) 35 4.0 3.3 35 4.0 3.3 22
p0 queue free % 92 100 95 91 100 53 100
cM capacity (veh/h) 157 600 724 545 600 1029 1584
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SE1 A
Volume Total 12 39 48 486 29 287
Volume Left 12 0 48 0 0 0
Volume Right 0 39 0 486 0 0
cSH 157 724 545 1029 1700 1700
Volume to Capacity 0.08 0.05 009 047 002 017
Queue Length 95th (ft) 6 4 7 65 0 0
Control Delay (s) 29.9 103 122 116 0.0 0.0
Lane LOS D B B B
Approach Delay (s) 15.0 11.6 0.0 0.0
Approach LOS B B
Intersection Summary O R T
Average Delay 7.8
Intersection Capacity Utilization 37.8% ICU Level of Service A

15

Analysis Period (min)

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis

Background SAT Peak

18: Brandywine Street & River Road SAT Peak Hour
T -y TN AN
Movement EBL EBT EBR WBL WBT WBR NBL NBR SEL SER~ = @
Lane Configurations % i % [l % i
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 3 0 9 42 0 250 14 0 0 268
Peak Hour Factor 090 090 090 090 090 090 090 090 090 0.90
Hourly flow rate (vph) 3 0 10 47 0 278 16 0 0 298
Pedestrians 32 17
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 4 2
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 608 313 330 355 313 33 16
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 608 313 330 355 313 33 16
tC, single (s) 71 85 62 71 65 6.2 4.1
tC, 2 stage (s)
tF (s) 35 4.0 3.3 35 40 33 2.2
p0 queue free % 99 100 99 92 100 73 100
cM capacity (veh/h) 291 602 686 570 602 1021 1602
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SE1 : R
Volume Total 3 10 47 278 16 298
Volume Left 3 0 47 0 0 0
Volume Right 0 10 0 278 0 0
cSH 291 686 570 1021 1700 1700
Volume to Capacity 0.01 0.01 0.08 027 001 0.18
Queue Length 95th (ft) 1 1 7 28 0 0
Control Delay (s) 175 103 11.9 9.8 0.0 0.0
Lane LOS C B B A
Approach Delay (s) 12.1 10.1 0.0 0.0
Approach LOS B B
Intersection Summary : T —
Average Delay 53
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15
Synchro 6 Report
Page 9
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HCM Unsignalized Intersection Capacity Analysis
21: Chesapeake St &

Background AM Peak

AM Peak Hour

F 5% g K T oE S g 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & % [l % 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 97 22 9 50 3 11 0 6 0 0 0
Peak Hour Factor 090 090 090 090 090 090 080 090 09 090 090 0.90
Hourly flow rate (vph) 1 108 24 10 56 3 12 0 7 0 0 0
Pedestrians 10 14
Lane Width (ft) 10.0 8.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 73 142 209 225 130 220 236 71
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 73 142 209 225 130 220 236 71
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 98 100 99 100 100 100
cM capacity (veh/h) 1515 1431 730 659 913 713 650 983
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2 R
Volume Total 133 69 12 7 0 0
Volume Left 1 10 12 0 0 0
Volume Right 24 3 0 7 0 0
cSH 1515 1431 730 913 1700 1700
Volume to Capacity 0.00 001 002 001 0.00 0.00
Queue Length 95th (ft) 0 1 1 1 0 0
Control Delay (s) 0.1 1.1 10.0 9.0 0.0 0.0
Lane LOS A A B A A A
Approach Delay (s) 0.1 1.1 9.6 0.0
Approach LOS A A
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 20.7% ICU Level of Service A

15

Analysis Period (min)

Wells & Associates, LLC
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HCM Unsignalized Intersection Capacity Analysis

21: Chesapeake St &

Background PM Peak
AM Peak Hour

A ey v AN AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & % d % "
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 7 60 19 1 68 b 12 0 21 1 0 2
Peak Hour Factor 090 090 09 09 090 080 09 090 090 090 090 0.9
Hourly flow rate (vph) 8 67 21 1 76 6 13 0 23 1 0 2
Pedestrians 11 6
Lane Width (ft) 10.0 8.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 87 99 187 193 88 203 201 84
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 87 99 187 193 88 203 201 84
tC, single (s) 4.1 4.1 7.1 6.5 6.2 71 6.5 6.2
tC, 2 stage (s)
tF (s) 22 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 100 98 100 98 100 100 100
cM capacity (veh/h) 1504 1483 757 690 963 726 683 972
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2 : T
Volume Total 96 82 13 23 1 2
Volume Left 8 1 13 0 1 0
Volume Right 21 6 0 23 0 2
cSH 1504 1483 757 963 725 972
Volume to Capacity 0.01 0.00 0.02 0.02 000 0.00
Queue Length 95th (ft) 0 0 1 2 0 0
Control Delay (s) 0.6 0.1 9.8 8.8 10.0 8.7
Lane LOS A A A A A A
Approach Delay (s) 0.6 0.1 9.2 9.1
Approach LOS A A
Intersection Summary : " i
Average Delay 2.0
Intersection Capacity Utilization 24.2% ICU Level of Service A

15

Analysis Period (min)

Wells & Associates, LLC

Synchro 6 Report
Page 11
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HCM Unsignalized Intersection Capacity Analysis

21: Chesapeake St &

Background SAT Peak

SAT Peak Hour

A 2% g s T 2% 4
Movement 7 EBL EBT ' EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & % i % "
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 109 9 13 67 0 10 0 19 0 0 0
Peak Hour Factor 090 090 090 090 090 080 090 090 090 090 090 0.90
Hourly flow rate (vph) 0 121 10 14 74 0 11 0 21 0 0 0
Pedestrians 3 3 22 10
Lane Width (ft) 15.0 15.0 10.0 8.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 2 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 84 153 254 261 151 264 266 87
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 84 153 254 261 151 264 266 87
tC, single (s) 4.1 4.1 71 65 6.2 7.1 65, 82
tC, 2 stage (s)
tF (s) 2.2 22 35 40 3.3 35 4.0 3.3
p0 queue free % 100 99 98 100 98 100 100 100
cM capacity (veh/h) 1504 1406 670 624 879 651 620 963
Direction, Lane# ~  EB1 WB1 NB1 NB2 SB1 SB2 BSs T 8
Volume Total 131 89 11 21 0 0
Volume Left 0 14 11 0 0 0
Volume Right 10 0 0 21 0 0
cSH 1504 1406 670 879 1700 1700
Volume to Capacity 000 0.01 002 0.02 0.00 0.00
Queue Length 95th (ft) 0 1 1 2 0 0
Control Delay (s) 0.0 1.3 105 92 00 0.0
Lane LOS A B A A A
Approach Delay (s) 0.0 1.3 9.6 0.0
Approach LOS A A
Intersection Summary ks : AR
Average Delay 1.7
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15

Wells & Associates, LLC

Synchro 6 Report
Page 10
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Appendix E

Total Future Levels of Service



HCM Signalized Intersection Capacity Analysis Total Future AM Peak
1: Brandywine Street & Wisconsin Avenue AM Peak Hour

A sy v ANt A M S

Movement ° °' " EBL’ EBT 'EBR WBL WBT WBR NBL 'NBT NBR  SBL SBT SBR

Lane Configurations & LI S %X M4

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

Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
4.0 40 40 40 40

Total Lost time (s)

Lane Util. Factor 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.96 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1971 1593 4530 1652 4730

Flt Permitted 0.98 0.12 1.00 0.95 1.00

Satd. Flow (perm) 1971 196 4530 1652 4730
Volume (vph) 0 0 0 57 39 34 190 1088 52 83 1572 27
Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 080 080 0.90
Adj. Flow (vph) 0 0 0 63 43 38 211 1209 58 92 1747 30
RTOR Reduction (vph) 0 0 0 0 13 0 0 5 0 0 2 0
Lane Group Flow (vph) 0 0 0 0o 131 0 211 1262 0 92 1775 0
Confl. Peds. (#/hr) 19 44 24
Turn Type Perm pm-+pt Prot

Protected Phases 8 5 2 1 6
Permitted Phases 8 2

Actuated Green, G (s) 20.0 51.0 51.0 140 56.0
Effective Green, g (s) 21.0 52.0 52.0 15.0 57.0
Actuated g/C Ratio 0.21 052 0.52 015 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 414 242 2356 248 2696

v/s Ratio Prot c0.09 0.28 0.06 ¢0.38

v/s Ratio Perm 0.07 c0.37

v/c Ratio 0.32 0.87 0.54 0.37 0.66
Uniform Delay, d1 33.4 244 16.0 383 148
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 324 09 42 1.3

Delay (s) 354 56.8 16.8 425 16.1

Level of Service D E B D B
Approach Delay (s) 0.0 354 225 17.4
Approach LOS A D C B
INtersECton S UIMIMATY i R e S T ate PO G D PIU: pirs St e i R . 5

HCM Average Control Delay HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) . 15

¢ Critical Lane Group

Synchro 6 Report
Page 1
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HCM Signalized Intersection Capacity Analysis Total Future PM Peak
1: Brandywine Street & Wisconsin Avenue PM Peak Hour

A oy v oA 2 M4

Movement ' - EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & LR LI S

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1800 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 40 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0091 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.99 1.00 1.00

FIt Protected 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1753 1593 4520 1486 3118

FlIt Permitted 0.99 0.11 1.00 095 1.00

Satd. Flow (perm) 1753 192 4520 1486 3118
Volume (vph) 0 0 0 33 85 69 391 1425 71 91 1142 36
Peak-hour factor, PHF  0.90 090 090 090 0980 090 09 090 080 09 090 0.90
Adj. Flow (vph) 0 0 0 37 94 77 434 1583 79 101 1269 40
RTOR Reduction (vph) 0 0 0 0 21 0 0 5 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 187 0 434 1657 0 101 1307 0
Confl. Peds. (#/hr) 29 78 35
Parking (#/hr) 0 0 0 0 0 0
Turn Type Perm pm+pt Prot

Protected Phases 8 5 2 1 6
Permitted Phases 8 2

Actuated Green, G (s) 20.0 58.0 58.0 7.0 420
Effective Green, g (s) 21.0 59.0 59.0 8.0 43.0
Actuated g/C Ratio 0.21 0.59 0.59 0.08 043
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 368 450 2667 119 1341

v/s Ratio Prot c0.23 0.37 0.07 c0.42

v/s Ratio Perm 0.11 0.34

v/c Ratio 0.51 0.96 0.62 085 0.97
Uniform Delay, d1 34.9 299 133 454 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 34.4 1.1 492 19.2

Delay (s) 39.9 64.3 144 946 471

Level of Service D E B F D
Approach Delay (s) 0.0 39.9 247 50.5
Approach LOS A D C D

It ErS SN STV ITTVATY B ki e i A RGP A Fov Aty v _ g

HCM Average Control Delay 35.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report
Page 1
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HCM Signalized Intersection Capacity Analysis

1: Brandywine Street & Wisconsin Avenue

Total Future SAT Peak

SAT Peak Hour

F AT N . T T B I
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & % 4% s
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 16 16 16 9 9 9 10 10 10
Total Lost time (s) 4.0 40 4.0 40 4.0
Lane Util. Factor 1.00 1.00 0.91 1.00 0.95
Frpb, ped/bikes 0.95 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.99 1.00 0.99
Flt Protected 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1686 1593 4526 1486 3106
Flt Permitted 0.99 0.19 1.00 095 1.00
Satd. Flow (perm) 1686 319 4526 1486 3106
Volume (vph) 0 0 0 10 29 32 239 1241 54 78 1139 42
Peak-hour factor, PHF 090 090 080 090 090 090 090 090 09 080 090 0.9
Adj. Flow (vph) 0 0 0 11 32 36 266 1379 60 87 1266 47
RTOR Reduction (vph) 0 0 0 0 28 0 0 5 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 51 0 266 1434 0 87 1310 0
Confl. Peds. (#/hr) 63 82 99
Parking (#/hr) 0 0 0 0 0 0
Turn Type Perm pm-+pt Prot
Protected Phases 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 20.0 51.0 51.0 14.0 56.0
Effective Green, g (s) 21.0 52.0 520 16.0 57.0
Actuated g/C Ratio 0.21 0.52 0.52 0.15 0.57
Clearance Time (s) 5.0 5.0 5.0 50 50
Lane Grp Cap (vph) 354 293 2354 223 1770
v/s Ratio Prot c0.09 0.32 0.06 c0.42
v/s Ratio Perm 0.03 c0.38
vi/c Ratio 0.14 091 0.61 039 074
Uniform Delay, d1 32.2 251 169 384 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 33.5 1.2 5.1 2.8
Delay (s) 33.0 586 18.0 434 18.8
Level of Service Cc E B D B
Approach Delay (s) 0.0 33.0 24 4 204
Approach LOS A Cc C c
Intersection Summary 2 : o
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Wells & Associates, LLC

Synchro 6 Report

Page 1
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HCM Unsignalized Intersection Capacity Analysis

7. Chesapeake St & Wisconsin Avenue

Total Future AM Peak

AM Peak Hour

2 N

Movement ©~ =~ "EBL EBR 'NBL NBT SBT SBR - 3
Lane Configurations J4 ™Mb
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 8 95 37 1016 1585 21
Peak Hour Factor 0980 090 090 09 090 0.9
Hourly flow rate (vph) 9 106 41 1128 1761 23
Pedestrians 30 14
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 3 1
Right turn flare (veh)
Median type None
Median storage veh)

446 433

Upstream signal (ft)

pX, platoon unblocked 0.87 0.84 0.84
vC, conflicting volume 2463 629 1814
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1810 186 1593
tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 22

p0 queue free % 83 84 88

cM capacity (veh/h) 52 677 335

Direction, Lane# = EB1 NB1 NB2 SB1 SB2 SB3
Volume Total 114 417 753 704 704 376
Volume Left 9 41 0 0 0 0
Volume Right 106 0 0 0 0 23

cSH 349 335 1700 1700 1700 1700
Volume to Capacity 0.33 012 044 041 041 022
Queue Length 95th (ft) 35 10 0 0 0 0
Control Delay (s) 20.3 4.1 0.0 0.0 0.0 0.0
Lane LOS C A

Approach Delay (s) 20.3 1.5 0.0

Approach LOS C

Intersection Summary SR g 1 7 i
Average Delay 1.3

Intersection Capacity Utilization 68.0% ICU Level of Service
Analysis Period (min) 15

Wells & Associates, LLC

Synchro 6 Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis Total Future PM Peak
7. Chesapeake St & Wisconsin Avenue

PM Peak Hour

# Ay t ‘/..

Movement e Y EBL Y EBRE NBIEEINBT N ISBT. /SBRIW iR S P e
Lane Configurations b 44
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 9 77 52 1398 1189 26
Peak Hour Factor 0980 090 090 090 0.0 0.90
Hourly flow rate (vph) 10 86 58 1553 1321 29
Pedestrians 30 14
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 3 1
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 446 433
pX, platoon unblocked 0.88 0.81 0.81
vC, conflicting volume 2013 705 1380
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1124 398 1233
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 35 33 22
p0 queue free % 93 82 87
cM capacity (veh/h) 148 474 442
Direction, Lane# =~ EB1 'NB1 NB2 NB3 SBY1 sB2 = = SR g
Volume Total 96 368 621 621 881 469
Volume Left 10 58 0 0 0 0
Volume Right 86 0 0 0 0 29
cSH 385 442 1700 1700 1700 1700
Volume to Capacity 025 013 037 037 052 0.28
Queue Length 95th (ft) 24 11 0 0 0 0
Control Delay (s) 17.4 42 0.0 0.0 0.0 0.0
Lane LOS C A
Approach Delay (s) 17.4 1.0 0.0
Approach LOS C
Intersection Summary. ~ T R T e T
Average Delay 1.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
Synchro 6 Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis

7: Chesapeake St & Wisconsin Avenue

Total Future SAT Peak
SAT Peak Hour

2N 8t 44

Movement = = '~ EBL EBR NBL NBT SBT SBR 3
Lane Configurations 44 4b
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 19 113 62 1210 1142 26
Peak Hour Factor 090 090 090 090 0S80 0.90
Hourly flow rate (vph) 21 126 69 1344 1269 29
Pedestrians 30 14
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 3 1
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 446 433
pX, platoon unblocked 0.83 0.82 0.82
vC, conflicting volume 2137 679 1328
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1523 394 1183
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 35 33 22
p0 queue free % 72 74 85
cM capacity (veh/h) 74 485 470
Direction, Lane# =~ - EB1 NB1 NB2 SB1 SB2 RS
Volume Total 147 517 896 846 452
Volume Left 21 69 0 0 0
Volume Right 126 0 0 0 29
cSH 270 470 1700 1700 1700
Volume to Capacity 054 0.15 053 050 0.27
Queue Length 95th (ft) 75 13 0 0 0
Control Delay (s) 33.1 4.3 0.0 0.0 0.0
Lane LOS D A
Approach Delay (s) 33.1 1.6 0.0
Approach LOS D
Intersection Summary il L B RGBS R TR [ T s
Average Delay 25
Intersection Capacity Utilization 85.7% ICU Level of Service E

15

Analysis Period (min)

Wells & Associates, LLC

Synchro 6 Report
Page 4
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HCM Unsignalized Intersection Capacity Analysis

9: River Road & Wisconsin Avenue

Total Future AM Peak
AM Peak Hour

O T N T 4

Movement =~ EBL EBR NBL NBT SBT SBR
Lane Configurations [d 4 M

Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 478 0 1330 1612 16
Peak Hour Factor 090 090 090 090 090 0.9
Hourly flow rate (vph) 0 531 0 1478 1791 18
Pedestrians 122 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 10 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 445

pX, platoon unblocked 0.75 0.75 0.75

vC, conflicting volume 2661 735 1931

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2547 0 1572

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 27 100

cM capacity (veh/h) 16 725 279

Direction, Lane# =~ EB1 NB1 NB2 SB1 SB2 SB3 SR )
Volume Total 531 739 739 716 716 376

Volume Left 0 0 0 0 0 0

Volume Right 531 0 0 0 0 18

cSH 725 1700 1700 1700 1700 1700

Volume to Capacity 073 043 043 042 042 022

Queue Length 95th (ft) 162 0 0 0 0 0

Control Delay (s) 223 0.0 0.0 00 00 0.0

Lane LOS Cc

Approach Delay (s) 22.3 0.0 0.0

Approach LOS Cc

Intersection Summary B e A e S B i
Average Delay 3.1

Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15

Wells & Associates, LLC

Synchro 6 Report
Page 6
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HCM Unsignalized Intersection Capacity Analysis
9: River Road & Wisconsin Avenue

Total Future PM Peak

PM Peak Hour

A s t 4 4
Movement 7 ""EBL EBR NBL NBT SBT SBR SR S AR S B
Lane Configurations i +44 M
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 340 0 1908 1149 26
Peak Hour Factor 090 0.90 090 080 0.90 0.90
Hourly flow rate (vph) 0 378 0 2120 1277 29
Pedestrians 131 18
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 11 1
Right turn fiare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 445
pX, platoon unblocked 0.78 0.78 0.78
vC, conflicting volume 2129 589 1437
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1878 0 986
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 35 33 22
p0 queue free % 100 49 100
cM capacity (veh/h) 44 739 482
Direction, Lane# ~~~ EB1 NB1 NB2 NB3 SB1 SB2 SB3 ST
Volume Total 378 707 707 707 511 511 284
Volume Left 0 0 0 0 0 0 0
Volume Right 378 0 0 0 0 0 29
cSH 739 1700 1700 1700 1700 1700 1700
Volume to Capacity 051 042 042 042 030 030 0.17
Queue Length 95th (ft) 74 0 0 0 0 0 0
Control Delay (s) 149 00 00 00 00 00 00
Lane LOS B
Approach Delay (s) 149 00 0.0
Approach LOS B
Intersection Summary =~ R R L e o I g i SR S G e
Average Delay 1.5
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15

Wells & Associates, LLC

Synchro 6 Report
Page 6
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HCM Unsignalized Intersection Capacity Analysis Total Future SAT Peak
9: River Road & Wisconsin Avenue SAT Peak Hour

N

Movement : EBL EBR NBL NBT SBT SBR
Lane Configurations d 4 M

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 0 282 0 1534 1135 14
Peak Hour Factor 090 090 090 090 0980 0.90
Hourly flow rate (vph) 0 313 0 1704 1261 16
Pedestrians 38 T

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 3 1

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 445

pX, platoon unblocked

vC, conflicting volume 2159 473 1315
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2159 473 1315
tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 22

p0 queue free % 100 39 100

cM capacity (veh/h) 39 517 505

Direction, Lane # EB1 NB1 NB2 SB1 SB2 SB3 R e
Volume Total 313 852 852 504 504 268
Volume Left 0 0 0 0 0 0
Volume Right 313 0 0 0 0 16
cSH 517 1700 1700 1700 1700 1700

Volume to Capacity 061 050 050 030 030 0.16
Queue Length 95th (ft) 100 0 0 0 0 0

Control Delay (s) 221 0.0 0.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 22.1 0.0 0.0

Approach LOS C

Intersection Summary R Je ate PR R
Average Delay 21

Intersection Capacity Utilization 54.5% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 5
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HCM Unsignalized Intersection Capacity Analysis
12: Brandywine Street & Public Alley

Total Future AM Peak

AM Peak Hour

F A & O
Movement "EBL EBT WBT WBR SBL SBR AR
Lane Configurations S [d
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 0 0 246 18 0 32
Peak Hour Factor 090 090 090 0.90 090 0.90
Hourly flow rate (vph) 0 0 273 20 0 36
Pedestrians 4 32
Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 2
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 325 315 319
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 325 315 319
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 95
cM capacity (veh/h) 1207 663 705
Direction, Lane # WB1 SB1 e B
Volume Total 293 36
Volume Left 0 0
Volume Right 20 36
cSH 1700 705
Volume to Capacity 0.17 0.05
Queue Length 95th (ft) 0 4
Control Delay (s) 00 104
Lane LOS B
Approach Delay (s) 0.0 104
Approach LOS B
Intersection Summary_ R by
Average Delay 1.1
Intersection Capacity Utilization 25.5% ICU Level of Service

Analysis Period (min)

15

Wells & Associates, LLC

Synchro 6 Report
Page 7
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HCM Unsignalized Intersection Capacity Analysis
12: Brandywine Street & Public Alley

Total Future PM Peak

PM Peak Hour

Ao N S

Movement “EBL  EBT WBT WBR SBL SBR
Lane Configurations S ol
Sign Control Free Free. Stop
Grade 0% 0% 0%
Volume (veh/h) 0 0 468 34 0 20
Peak Hour Factor 090 090 090 090 090 0.90
Hourly flow rate (vph) 0 0 520 38 0 22
Pedestrians 3 22
Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 2
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 580 561 564
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 580 561 564
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2
p0 queue free % 100
cM capacity (veh/h) 979
Direction, Lane# = WB1 SB1 =~ & s
Volume Total 558 22
Volume Left 0 0
Volume Right 38 22
cSH 1700 517
Volume to Capacity 0.33 0.04
Queue Length 95th (ft) 0 3
Control Delay (s) 0.0 123
Lane LOS B
Approach Delay (s) 00 123

B

Approach LOS

Intersection Summary ™~

—— e
i e T T
L e D o e e, L

TRmEn T

T A Y S

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.5

37.8%

15

ICU Level of Service

Wells & Associates, LLC

Synchro 6 Report
Page 7
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HCM Unsignalized Intersection Capacity Analysis Total Future SAT Peak
12: Brandywine Street & Public Alley SAT Peak Hour

A o A NS

Movement =" =~ EBL EBT WBT WBR 'SBL SBR
Lane Configurations B o
Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 0 0 279 30 0 22
Peak Hour Factor 0.80 090 090 0590 0.80 0.9
Hourly flow rate (vph) 0 0 310 33 0 24
Pedestrians 3 46

Lane Width (ft) 0.0 10.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 3

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 389 373 376
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 389 373 376

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 22 35 33

p0 queue free % 100 100 96

¢cM capacity (veh/h) 1132 608 649

Ditection;Lane# e WBHE SB i RE s s - auby L RGN S BN
Volume Total 343 24

Volume Left 0 0

Volume Right 33 24

cSH 1700 649

Volume to Capacity 0.20 0.04

Queue Length 95th (ft) 0 3

Control Delay (s) 0.0 10.8

Lane LOS B

Approach Delay (s) 0.0 10.8

Approach LOS B

Intersection Summary:~ " o R T T
Average Delay 0.7

Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Page 6

a2,

Wells & Associates, LLC



HCM Unsignalized Intersection Capacity Analysis
18: Brandywine Street & River Road

Total Future AM Peak

AM Peak Hour

S 2 B S
Movement " EBL EBT EBR 'WBL WBT WBR' NBL NBR SEL"SER """ 7
Lane Configurations N I % o % ol
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 17 0 38 28 0 250 16 0 0 415
Peak Hour Factor 090 090 090 090 090 090 090 090 0590 090
Hourly flow rate (vph) 19 0 42 31 0 278 18 0 0 461
Pedestrians 50 7
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 6 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 764 479 511 571 479 25 18
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 764 479 511 571 479 25 18
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 41
tC, 2 stage (s)
tF (s) 35 40 3.3 3.5 4.0 3.3 2.2
p0 queue free % 92 100 92 92 100 73 100
cM capacity (veh/h) 233 486 531 375 486 1043 1599
Direction, Lane # EB W EB 2EWB IR WEB 2 NBE SEA I i e
Volume Total 19 42 31 278 18 461
Volume Left 19 0 31 0 0 0
Volume Right 0 42 0 278 0 0
cSH 233 531 375 1043 1700 1700
Volume to Capacity 0.08 008 0.08 027 001 0.27
Queue Length 95th (ft) T 6 7 27 0 0
Control Delay (s) 218 124 1565 9.7 0.0 0.0
Lane LOS ] B c A
Approach Delay (s) 15.3 10.3 0.0 0.0
Approach LOS c B
Intersection Summary’ EETRRE (i s
Average Delay 4.8
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

Wells & Associates, LLC

Synchro 6 Report

Page 10
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HCM Unsignalized Intersection Capacity Analysis

18: Brandywine Street & River Road

Total Future PM Peak
PM Peak Hour

T oy TN 2NN
Movement =~~~ EBL EBT EBR WBL WBT WBR NBL NBR SEL"SER" == = =
Lane Configurations % [d % [ % [l
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 0 35 48 0 441 26 0 0 258
Peak Hour Factor 090 090 090 090 090 080 0590 090 050 0.9
Hourly flow rate (vph) 12 0 39 53 0 490 29 0 0 287
Pedestrians 16 7
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 2 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 813 316 303 370 316 36 29
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 813 316 303 370 316 36 29
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1
tC, 2 stage (s)
tF (s) 35 40 3.3 3.5 4.0 3:3 2.2
p0 queue free % 92 100 95 90 100 52 100
cM capacity (veh/h) 154 600 724 545 600 1029 1584
Direction, Lane# =~ EB1 EB2 WB1 WB2 NB1 SE1 T e
Volume Total 12 39 53 490 29 287
Volume Left 12 0 53 0 0 0
Volume Right 0 39 0 490 0 0
cSH 154 724 545 1029 1700 1700
Volume to Capacity 0.08 005 010 048 002 017
Queue Length 95th (ft) 6 4 8 66 0 0
Control Delay (s) 303 103 123 16 0.0 0.0
Lane LOS D B B B
Approach Delay (s) 15.0 1.7 0.0 0.0
Approach LOS C B
Intersection Summary = " T
Average Delay 7.8
Intersection Capacity Utilization 38.0% ICU Level of Service A
Analysis Period (min) 15

Wells & Associates, LLC

Synchro 6 Report
Page 10
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HCM Unsignalized Intersection Capacity Analysis

Total Future SAT Peak

18: Brandywine Street & River Road SAT Peak Hour
S R 2 BV
Movement EBL EBT EBR WBL WBT WBR NBL NBR SEL SER =~
Lane Configurations % d % d % d
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 3 0 9 47 0 255 14 0 0 268
Peak Hour Factor 090 090 090 090 09 080 09 090 090 0.9
Hourly flow rate (vph) 3 0 10 52 0 283 16 0 0 298
Pedestrians 32 17
Lane Width (ft) 16.0 16.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage < 2
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 614 313 330 356 313 33 16
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 614 313 330 355 313 33 16
tC, single (s) 74 6.5 6.2 7.1 6.5 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 40 33 35 4.0 3.3 2.2
p0 queue free % 98 100 99 91 100 72 100
cM capacity (veh/h) 287 602 686 570 602 1021 1602
Direction, Lane # " EB1 EB2 WB1 WB2 NB1 SE1 b S e
Volume Total 3 10 52 283 16 298
Volume Left 3 0 52 0 0 0
Volume Right 0 10 0 283 0 0
cSH 287 686 570 1021 1700 1700
Volume to Capacity 0.01 0.01 0.09 028 0.01 018
Queue Length 95th (ft) 1 1 8 28 0 0
Control Delay (s) 17.7 103 120 9.9 0.0 0.0
Lane LOS C B B A
Approach Delay (s) 12.2 10.2 0.0 0.0
Approach LOS B B
Intersection Summary : SR e S TRS T
Average Delay 5.4
Intersection Capacity Utilization 39.8% ICU Level of Service A
15

Analysis Period (min)

Wells & Associates, LLC

Synchro 6 Report
Page 9
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HCM Unsignalized Intersection Capacity Analysis

21: Chesapeake St &

Total Future AM Peak

AM Peak Hour

A sy v ANt A2 M4
Movement =~ 'EBL EBT EBR WBL WBT WBR NBL NBT NBR' SBL SBT SBR
Lane Configurations X $ 5 < e o
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 97 22 9 51 3 11 0 7 0 0 0
Peak Hour Factor 090 090 090 09 080 090 09 090 090 090 090 0.9
Hourly flow rate (vph) 1 108 24 10 57 3 12 0 8 0 0 0
Pedestrians 10 14
Lane Width (ft) 10.0 8.0
Walking Speed (ft/s) 4,0 4.0
Percent Blockage 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 74 142 211 226 130 222 237 72
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 74 142 211 226 130 222 237 72
tC, single (s) 41 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 22 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 98 100 99 100 100 100
cM capacity (veh/h) 1514 1431 729 658 913 709 649 982
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2 RS e
Volume Total 133 70 12 8 0 0
Volume Left 1 10 12 0 0 0
Volume Right 24 3 0 8 0 0
cSH 1514 1431 729 913 1700 1700
Volume to Capacity 0.00 001 002 0.01 0.00 0.00
Queue Length 95th (ft) 0 1 1 1 0 0
Control Delay (s) 0.1 1.1 10.0 9.0 0.0 0.0
Lane LOS A A B A A A
Approach Delay (s) 0.1 1.1 9.6 0.0
Approach LOS A A
Intersection Summary o R R
Average Delay 1.3
Intersection Capacity Utilization 20.8% ICU Level of Service A

15

Analysis Period (min)

Wells & Associates, LLC

Synchro 6 Report
Page 11
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HCM Unsignalized Intersection Capacity Analysis Total Future PM Peak
21: Chesapeake St & PM Peak Hour

P o R ¥ e |

Movement - EBL 'EBT EBR WBL "WBT WBR 'NBL 'NBT NBR SBL " SBT SBR
Lane Configurations $ $ % d % ¥
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 7 63 19 1 71 5 12 0 22 1 0 2
Peak Hour Factor 090 090 09 09 090 09 080 090 090 080 090 0.9
Hourly flow rate (vph) 8 70 21 1 79 6 13 0 24 1 0 2
Pedestrians 11 6
Lane Width (ft) 10.0 8.0
Walking Speed (ft/s) 4.0 4.0

. 1 0

Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 90 102 193 200 92 210 208 88
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 90 102 193 200 92 210 208 88
tC, single (s) 4.1 41 T4 6.5 6.2 74 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 3.3
p0 queue free % 99 100 98 100 97 100: 400) 160
cM capacity (veh/h) 1500 1479 749 684 958 716 678 967
Diréction;iLane #s e LEB I WB T NB R ENB 2 OB OB 2 T L T
Volume Total 99 86 13 24 1 2

Volume Left 8 1 13 0 1 0

Volume Right 21 6 0 24 0 2

cSH 1500 1479 749 958 716 967

Volume to Capacity 0.01 000 002 003 000 0.00

Queue Length 95th (ft) 0 0 1 2 0 0

Control Delay (s) 0.6 0.1 9.9 89 100 8.7

Lane LOS A A A A B A

Approach Delay (s) 0.6 0.1 9.2 9.2

Approach LOS A A

InterseCHON S UTIIATY At ey o RNy R e T T i T 1 vy i

Average Delay 2.0

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 11

£E-1\4



HCM Unsignalized Intersection Capacity Analysis Total Future SAT Peak
21: Chesapeake St & SAT Peak Hour

e T 2 N B SR A 4

Movement "=~ " " EBL EBT EBR 'WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & &P % o % il
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (vehth) 0 112 9 13 72 0 10 0 20 0 0 0
Peak Hour Factor 090 090 090 090 090 090 090 090 090 0.90 090 0.90
Hourly flow rate (vph) 0 124 10 14 80 0 11 0 22 0 0 0
Pedestrians 3 3 22 10

Lane Width (ft) 15.0 15.0 10.0 8.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 2 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 90 156 263 270 154 274 275 93
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 90 156 263 270 154 274 275 93
tC, single (s) 4.1 4.1 7.1 6.5 6.2 71 6.5 B2
tC, 2 stage (s)

tF (s) 22 22 35 4.0 3.3 3.8 ' 40 33
p0 queue free % 100 99 98 100 97 100 100 100
cM capacity (veh/h) 1497 1402 661 616 875 640 613 956
Direction, Lane# " EBY WB1 NB1 NB2 SB1 SB2 i e A T
Volume Total 134 94 11 22 0 0

Volume Left 0 14 11 0 0 0

Volume Right 10 0 0 22 0 0

cSH 1497 1402 661 875 1700 1700

Volume to Capacity 0.00 0.01 0.02 003 0.00 0.00

Queue Length 95th (ft) 0 1 1 2 0 0

Control Delay (s) 0.0 1.2 105 9.2 0.0 0.0

Lane LOS A B A A A

Approach Delay (s) 0.0 1.2 9.7 0.0

Approach LOS A A

Intersection Summary T e S T T N, e

Average Delay 7

Intersection Capacity Utilization 24.9% ICU Level of Service A

Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 10
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HCM Unsignalized Intersection Capacity Analysis Total Future AM Peak
28: Brandywine Street & Site Drive AM Peak Hour

Movementimas e iiie EBLT S EBT WB T FWBR T A SBL Y “SBR i T e e e
Lane Confguratlons > [l

Sign Control Stop Stop Stop

Volume (vph) 0 0 254 2 0 12

Peak Hour Factor 090 090 090 0S80 0.90 0.90

Hourly flow rate (vph) 0 0 282 2 0 13

Direction: Lane #ur s me WBHA W SE N  T  neErTeTiRERE
Volume Total (vph) 284 13

Volume Left (vph) 0 0

Volume Right (vph) 2 13

Hadj (s) 0.03 -0.57

Departure Headway (s) 4.0 3.9
Degree Utilization, x 0.31 001

Capacity (veh/h) 902 845

Control Delay (s) 87 70

Approach Delay (s) 8.7 7.0

Approach LOS A A

Intersection Summary ™ T T

Delay

HCM Level of Service

Intersection Capacity Utilization 23.5% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 15
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HCM Unsignalized Intersection Capacity Analysis Total Future PM Peak
28: Brandywine Street & Site Drive PM Peak Hour

A o o AN S

Movementivh i e EB L e EB T WB T B R OB SBR T T - e N AR s Ao e e
Lane Configurations > o

Sign Control Stop Stop Stop

Volume (vph) 0 0 503 17 0 8

Peak Hour Factor 090 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 559 19 0 9

Do R B S B T A S o e T A R e S Y
Volume Total (vph) 578 9

Volume Left (vph) 0 0

Volume Right (vph) 19 9

Hadj (s) 0.01 -0.57

Departure Headway (s) 3.9 4.6
Degree Utilization, x 063 0.01

Capacity (veh/h) 909 698

Control Delay (s) 13.4 7.6

Approach Delay (s) 13.4 7.6

Approach LOS B A

Intersection ST T e

Delay 13.3

HCM Level of Service B

Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report

Wells & Associates, LLC Page 15
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Total Future SAT Peak

HCM Unsignalized Intersection Capacity Analysis
SAT Peak Hour

27: Brandywine Street & Site Drive
H o KN s &

Movement =~ EBL EBT WBT WBR SBL SBR

Lane Configurations b [l

Sign Control Stop Stop Stop

Volume (vph) 0 0 304 9 0 9

Peak Hour Factor 090 090 0.90 090 0.80 0.80

Hourly flow rate (vph) 0 0 338 10 0 10

Direction; Lane#* " " "WB 1 SB1 ™ ™ R T R T R e e s
Volume Total (vph) 348 10

Volume Left (vph) 0 0

Volume Right (vph) 10 10

Hadj (s) 0.02 -0.57

Departure Headway (s) 3.9 4.1

Degree Utilization, x 0.38 0.01

Capacity (veh/h) 907 808

Control Delay (s) 93 741

Approach Delay (s) 93 741

Approach LOS A A

[RTETSaction SUMMAaTy s o T R T G N i s
Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 26.5% ICU Level of Service A
Analysis Period (min) 15

Synchro 6 Report
Page 13
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