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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, O.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-1. 

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 quantify these trips is 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 retail space is planned to be 
corrununity 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 
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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. 
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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, 6th 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, 
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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. 
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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. 
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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 ~early 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, is 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 adequate 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. 

\2072\4600 WISCONSIN ANEVUE\4600 WISCONSIN AVENUE REVISED TRAFFIC ANALYSIS {JUNE 2004) 
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Appendix A 

4600 Wisconsin Avenue Development 
Figures 
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Appendix B 

4600 Wisconsin Avenue Development 
Tables 



TableB·i 
4600 Wisconsin Avenue 
Intersection Levels of Service Summary' &. z 

Operating Intersection Existing ConditiQns 
Location Cond1bon Approach 

AM Peak PM Peak Saturday 

, . Chesapeake Street I Alley Unsignalized E8LTR A(0.11 A (0.71 A[0.01 
W8LTR A(1.3) A[0.1) A(1 .5] 

NBL A[9.9) A (9.6] 8(10.2] 
NBR A[8.9) A[8.8J A[9.1J 
SBl A (O.OJ A{9.8) A[O.OJ 
SBR A[O.OJ A[8.6J A[O.OJ 

2. Wisconsin Avenue I Chesapeake Slreet Unslgnalized EBLR Cf16.4) 8 (15.01 C[21.3) 
NBL A(2.91 A(2.21 A[2.5J 

3. Brandywine Slrtlet / River Road Unslgnallzed EBl 0(26.1] 0 [27.1] C (16.5} 
EBR A (9.01 B [10.1) B [10.21 
WBl B [14.5] B [11.9] 8[11 .6] 
WBR C(15.4) 8(11.3) A[9.7J 
SBT A(O.OJ A(O.OJ A{O.OJ 
NBT A[O.OJ A (O.OJ A[O.OJ 

4. Brandywine Slreel I Alley Un signalized SBR B (10.3] B [12.3] B (10.6) 

5. Brandywine Street I Site Entrance Unsignalized S8R NIA NIA N/A 
WBTR N/A NIA NIA 

6. Wisconsin Avenue I Brandywine Streel Signalized WB 0(35.3) 0(39.6) C(33.0) 
NB C (20.1) B (18.5) 8(19.2) 
S8 ~ 0(35.2) B C17.7l 

Overall 8 (18.8) C(25.9) B (19.0) 

7. Wisconsin Avenue I River Road Unsignalized EBR C(21.9J C(16.0J C[17.21 
S8TR A(O.OJ A[O.OJ A(O.OJ 

. Notes. tnterseC'llOn anatyses bultd on Synehro software. 
> Numbers ii braclteistpera.ntheses represenl average dei.ys It! seconds per "ehicie 

L1vel1 of S1rvice 

BaQkground Fulur§ Conditions 

AM Peak PM Peak Saturday 

A[0. 11 A[0.61 A[O.OJ 
A(1.1) A(0.1] A(1.3] 
8(10.0J A[9.8] B (10.SJ 
A[9.0J A [8.8) A(9.2J 
A[O.OJ A{10.0) A[O.OJ 
A (O.OJ A[8.7) A[O.OJ 

C{18.8) C(16.8J 0(29.9] 
A(4 .0J A (3.9J A[3.8) 

C{21.5) 0 (29.9) C [17.5) 
8(12.4] B (10.3) B (10.3] 
C [15.3] 8[12.2] 8[11.9] 
A (9.7) 8(11.6) A[9.8) 
A(O.O) A[O.O) A(O.O] 
A[O.OJ A [O.OJ A{O.OJ 

B {10.3] B (12.6) 8 (10.8) 

NIA NIA NIA 
NIA NIA NIA 

0(35.4) 0(39.9) C(33.0) 
C(22.4) C(23.5) C (23.4) 

!tilLil !lli.U} !...1~ 
C (20.3) C (34.0) C(22.2) 

C [21 .8] C (15.3] B [13.91 
A(O.OJ A(0.01 A(O.OJ 

AM Peak 

A (0.11 
A[1.1) 
B (10.0J 
A{9.0] 
A[O.OJ 
A[O.OJ 

q20.3) 
A(4.1] 

C [21.8J 
8{12.4] 
C[1S.5) 
A (9.7] 
A{O.O) 
A(O.O] 

8 (10.4) 

A[7.0J 
A(8.7J 

0(35.4) 
C(22.5) 

Il.U.LlJ 
C(20.3) 

C(22.3) 
A(O.OJ 

Jo1a1 Future Conditions 

PM Peak 

A(0.6) 
A{0.1] 
A[9.9) 
A [8.9J 
8(10.0I 
A[B.7] 

C[17.4) 
A(4.2( 

0\30.3) 
8[10.3] 
8[12.3] 
8)11 .6] 
A [0.0) 
A [O.OJ 

B [123) 

A [7.6] 
8(13.4] 

0(39.9) 
C(24 7) 
Q(~ 
0(35 4) 

8(14.91 
A(O.OJ 

Salurdav 

A [0.01 
A(1 .2] 
8(10.5] 
A(9.2) 
A[O.OJ 
A [O.OJ 

0(33.1] 
A(4.3] 

C[17.7) 
8[10.3] 
8 (1 2.0J 
A(9.9) 
A{O.OJ 
A(O.OJ 

B [10.8) 

A (7. 1) 
A(9.3J 

C(JJ.O) 
C(24 4) 

~ 
C(22.8) 

C(22.1J 
A[O.OJ 

W•lb & Assooaite,. l LC 
Wash~to,..,OC 



Table B-2 
4600 Wisconsin Avenue 
Trip Generation Comparison Summary 

TriQ Generation Summan:: 
Trip Type/ AM Peak Hour PM Peak Hour 

Land Use In Out Total In Out Total 

Vehicle TriQ Summa!Y {Net NewTriQs} 

Existina Uses 5 3 7 39 35 66 

Proposed Uses 6 15 20 24 18 41 

Potential Uses 15 13 28 43 46 89 

TriQ Generation ComQarison 

Existina vs. Prooosed 1 12 13 -15 -17 -25 

Proposed vs. Potential -9 2 -8 -19 -28 -47 

Note: Tnp generation based on ITE and previous studies. Refer to Appendix G for summanes. 

In 
Saturda):'. Peak Hour 

81 

25 

79 

-56 

-54 

Out Total 

54 135 

23 47 

72 151 

-31 -88 

-49 -104 

Waifs & Associates, LLC 

Mclean, Virginia 



Table B·3 
4600 Wiscons,n Avenue 
Sile Tne Generation Ana!,i:sis (W&A June 21. 2003 ree2rt} 

Trig; ~engration §:umma!:t 
Tnp Type/ ITE Stzo Units l\M P1a~ tl211r PM Pg~~ t!QY! 
Land Use CO<!e In Oul Tola! In Ou1 Tola! 

Vehicle-Trips (1) 
Apartments 220 43 Units 4 21 25 28 14 42 
Re1aa 820 4.500 SF ~ .lQ ~ ~ ~ §.1 
Total 19 31 50 67 56 123 

Person-Trips (2) 

Apartmen1s 220 43 Units 5 24 29 32 16 48 
Retail 820 4.500 SF ~ 1§ ~ ~ [l_ ill 
Total 29 40 69 94 83 118 

Aulo Persor>-Trips (3) 
Ap811ments 220 43 Unlls 3 14 17 19 10 29 
Re1an 820 4,500 SF .lQ !i 1§ ~ 2Z ~ 
ToiaJ 13 21 33 44 36 81 

Auto Vehicle-Trips (2) 
Apartmenls 220 43 Units 3 13 15 17 25 
Relall 820 4 ,500 SF 6 4 10 16 17 33 
To1a1 9 17 25 32 26 58 

.... .., (1) TnpGenwabonob&aiMO f,am ITI:"'• TnpG~ 8Ch£0ila1 

(2) RffiOenlial ~ venk:le occupancy 1.15 (peirtOr'll,petvetlld,e) 

Relail •..-. ~ oc:cwa,q, 1.60~.,.. .. -J 
{3J NOl'\o4u!O mocM apW .....,. ao.pted flom IM0.14~1-R.-fd R~ Su,wy •· WU,hftg&on Meltoe>°'IMn Alu 

T,..,,.I ~. Dtolfflbef 1989 Oistanee to Metto: 1,000 fael - ~ 
R~lil'Conoo ~to mooe _,,.t: 40'!< -Rei.,t Non-.uco moo. 1pM. 60'>1 -

S;alurda~ P§:Dk Hoor 
In 

11 
§l! 
71 

13 

!!l 
110 

10 
§ 
59 

9 
30 
40 

Oul Total 

11 22 
~ ill 
67 138 

13 26 
~ ~ 

102 212 

10 21 

~ ~ 
55 114 

9 18 
28 58 
37 76 

Web a A.Noc:IMes. U.C 
Mel.Mn. Vl'Qll'lla 



Table B-4 
4600 Wisconsin Avenue 
Slte Tnp GenerationAnalrsis {Mar 2004 Update) 

Tri; QenergJjon ~umma!Y 
Trip Type/ ITE s,ze Uni1s At,,lPggkfiour PM P11ak fiou< 
Land Use Code In Out Total In Out Total 

Vehlc:,e-Tnps (1) 
Apanments 220 42 Units 4 20 24 27 14 41 

Retail 820 1,650 SF i ~ ll ~ u. il 
Total 12 26 38 48 35 83 

Person-Trips (2) 
Apanments 220 42 Units 23 28 32 16 47 

Retail 820 1,650 SF li i 22 ~ ~ §1 
Total 18 32 50 64 51 114 

Auto Persor,-Tnps (3) 

A_pamnents 220 42 Units 2 14 17 19 10 28 

Retail 820 1,650 SF § i i ~ .li :u 
Total 8 17 26 32 24 55 

Auto Vehide· Tnps (2) 
Apartments 220 42 Units 2 12 15 17 8 25 
Retail 820 1,650 SF 4 2 6 8 9 17 
Total 6 15 20 24 18 41 

Noc.u: (1) T~ Gtintraaon 0011"'66 tl"Of'fl ne·a Tr., o.n.r.e.on. eth Edllaon. 

fl) R~ ~ vtNde OCOJS*lC'f' 1.151_1*_1 
R....i _.,,.,~ w~ OCClJPMCY 1 .80 tpenons per vllhic:M) 

(3J Hon-•U10 mode spM wera .Oa.Pted rrorn lht0.'4~'·Rt1Mlld RidMthtP Surwy u, W&lhngton Me11opo111.an Alu 

TrMU Autncrit)'. Oeoembe, 1949. 

ReMctenllaf Conoo ~IO ITIOOt -.>IU 

ReuMI NM-•utc, mOde apt,l 

O.~not to Mecto: 1.000 FHI 

Sa1unia)'. Pti!k Hour 
In Out Total 

11 11 22 

ll ~ fill 
42 40 82 

13 13 25 
~ ~ l!§ 
63 59 121 

10 10 20 

~ za ~ 
35 33 68 

9 17 
16 14 30 
25 23 47 



Table B-5 
4600 W1scons,n Avenue 

Sito Trip Generatlon Comparison 

Tnp Type/ 
land Use 

W&A Report (Juno 21 , 2003) 

Apan~nts 
Retail 
Total 

May 2004 Update 

Apartments 
Retail 
Total 

Oiff1rene1 

% Ollftronce 

....... 

ITE 
Code 

220 
820 

220 
820 

S11e 

43 
4,500 

42 
1,650 

Units 

Units 
SF 

Units 
SF 

AM Peak Hoor 
In OUI Total 

3 13 15 
§ ! .li! 
9 17 25 

12 15 

~ 2 § 
6 15 20 

(3) (2) C5) 

33.33% 11 .76% 20.00'k 

(1) TnpGtMrabon obtal\ecftrom ITE'1 lnP Genefa.bOn. lehEdiOOf'! 

(2) A~ av.r-o- ventcre OQCUJ>MCY 1.1s (.-.ont 1>9rvel'lldl) 
RM.Iii ~IOI v.tlldt occupenqo 1.&0 _po,_) 

Top Genenlhon Summary 
PM Peak Hour 

In Out Total 

17 25 

1!i 1l n 
32 26 58 

17 8 25 
l! 11 11 

24 18 41 

(81 (B/ (17) 

25.00% 30.n% 29.31% 

(3} Non,.eutc mode spbl '!Wre adapted from ~bpmwll·R.,l'l..t R.idtrsht) SlMWy U, W.u.runoton Mttropoliun AIN 

TtlJ'ltl4.A1,1thOnty. Oecefflbet 1989. Distance lo M •ltO: 0 

~ ~ 
Ruklential Condo Non--aulO mode apitl .°" 201!, 

Rtt#N~UIOfflOdetl)k eo,; !0% 

Saturoay Peak Hour 
Jn Oul Total 

9 

~ 
40 

9 
1!i 
25 

(15) 

37.50% 

9 18 
l§ ~ 
37 76 

17 

ll ~ 
23 47 

(14/ (29) 

37.84% 38.18% 

Web&~n.lLC 
Md.Mn, \/~ 



Tabla B-6 
4600 W1seonstn Avenue 
Srte Tng Generation Companson 

TnpTypel ITE Sii.e Units AM Peak HoUf 
L81'1d Use Code In Out Total 

Veh1cle-Tnps (1) 

Difference (7) (5) (12j 
%Difference 35.69% 16.68% 24.0011, 

Person-Trips (2) 
Difference (8 ) (61 \ 14) 

% Difference 37.93°4 20.00% 27.54'4 

AulD Pen1on-Tt1ps (3) 
Difference (5/ (4) (8) 

·~ Difference 36.51% 16.35% 23.35% 

Auto Vehicle-Trips (2) 

Difference (4) (3) (7) 

% Difference 35. 10% 11.76% 19.98% 

TnQ: Gen1rahon Summa~ 
PMPei!k !;jg51t 

In Out Total 

(19) (21/ (40) 

28.93% 36.82% 32.52% 

(22) (24) (~61 
31.9111, 38.55% 35.96% 

(131 114) 128) 
27.27% 35.18% 31.93% 

(11) (13) (24) 

25.00% 30.11•1. 28.28% 

Satur5151~ Peak HQyr 
In 

(29) 
41.03~· 

(34/ 
42.73% 

(27) 

39.90% 

(24 ) 

37.50% 

Out Total 

(27) (561 
40.53% 40.79% 

131) (65) 
42.16% 42-92'4 

(25J (52/ 
39.16% 40.25% 

122) (45) 

36.46% 37.82'4 

W•h & Auol.ialeL UC 
MCLewi.. Vif'Onl 



Appendix C 

Existing Levels of Service 



HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

.,> --+ -,. ~ 
+- '- ~ t 

Movement ESL EST ESR WBC' WBT'\'" W SR NBL ·""NST 

Lane Configurations +f+ ~ ttl+ 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width 12 12 12 16 16 16 9 9 
Total Lost time (s) 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 0.91 
Frpb, ped/bikes 0.99 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 
Frt 0.96 1.00 0.99 
Flt Protected 0.98 0.95 1.00 
Satd. Flow (prot) 1972 1593 4522 
Flt Permitted 0.98 0.14 1.00 
Satd. Flow (perm) 1972 240 4522 

Volume (vph) 0 0 0 56 38 33 183 899 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 0 0 0 62 42 37 203 999 
RTOR Reduction (vph) 0 0 0 0 13 0 0 6 
Lane Group Flow (vph) 0 0 0 0 128 0 203 1050 
Confl. Peds. (#/hr) 19 

Turn Type Perm pm+pt 
Protected Phases 8 5 2 
Permitted Phases 8 2 
Actuated Green, G (s) 20.0 51.0 51.0 
Effective Green, g (s) 21.0 52.0 52.0 
Actuated g/C Ratio 0.21 0.52 0.52 
Clearance Time (s) 5.0 5.0 5.0 

Lane Grp Cap (vph) 414 260 2351 
v/s Ratio Prot c0.08 0.23 

vis Ratio Perm 0.07 c0.33 
v/c Ratio 0.31 0.78 0.45 
Uniform Delay, d1 33.4 23.0 15.0 
Progression Factor 1.00 1.00 1.00 
Incremental Delay, d2 1.9 20.4 0.6 
Delay (s) 35.3 43.4 15.6 
Level of Service D D B 
Approach Delay (s) 0.0 35.3 20.1 
Approach LOS A D c 
Intersection Summary 

............ 

HCM Average Control Delay 18.8 HCM Level of Service 
HCM Volume to Capacity ratio 0.63 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 
Intersection Capacity Utilization 66.2% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Wells & Associates, LLC 

~ 
NBR 

1900 
9 

51 
0.90 

57 
0 
0 

44 

B 

12.0 
c 

Existing AM Peak 
AM Peak Hour 

'-. ! .; 
•. SSL SST ' SBR 

~ ttl+ 
1900 1900 1900 

10 10 10 
4.0 4.0 

1.00 0.91 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.95 1.00 
1652 4734 
0.95 1.00 
1652 4734 

81 1431 25 
0.90 0.90 0.90 

90 1590 28 
0 2 0 

90 1616 0 

Prat 
1 6 

14.0 56.0 
15.0 57.0 
0.15 0.57 

5.0 5.0 
248 2698 

0.05 c0.34 

0.36 0.60 
38.2 14.0 
1.00 1.00 
4.1 1.0 

42.3 15.0 
D B 

16.5 
8 

Synchro 6 Report 
Page 1 



HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

.,,. 
--+ ... 'f +- '- ~ 

Movement ESL EST EBR WBL WBT WBR NBL 
Lane Configurations 4+ l!j 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Width 12 12 12 16 16 16 9 
Total Lost time (s) 4.0 4.0 
Lane Util. Factor 1.00 1.00 
Frpb, ped/bikes 0.98 1.00 
Flpb, ped/bikes 1.00 1.00 
Frt 0.95 1.00 
Flt Protected 0.99 0.95 
Satd. Flow (prot) 1752 1593 
Flt Permitted 0.99 0.19 
Satd. Flow (perm) 1752 312 
Volume (vph) 0 0 0 32 83 68 363 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 0 0 0 36 92 76 403 
RTOR Reduction (vph) 0 0 0 0 21 0 0 
Lane Group Flow (vph) 0 0 0 0 183 0 403 
Confl. Peds. (#/hr) 29 
Parking (#/hr) 0 0 0 
Turn Type Perm pm+pt 
Protected Phases 8 5 
Permitted Phases 8 2 
Actuated Green, G (s) 20.0 58.0 
Effective Green, g (s) 21.0 59.0 
Actuated g/C Ratio 0.21 0.59 
Clearance Time (s) 5.0 5.0 
Lane Grp Cap (vph) 368 492 
v/s Ratio Prot c0.20 
v/s Ratio Perm 0.10 0.29 
v/c Ratio 0.50 0.82 
Uniform Delay, d1 34.8 23.7 
Progression Factor 1.00 1.00 
Incremental Delay, d2 4.7 14.1 
Delay (s) 39.6 37.8 
Level of Service D D 
Approach Delay ( s) 0.0 39.6 
Approach LOS A D 

Intersection Summa!i'. . 
HCM Average Control Delay 25.9 HCM Level of Service 
HCM Volume to Capacity ratio 0.71 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 
Intersection Capacity Utilization 81.8% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Wells & Associates, LLC 

t ,,.. 
NBT . NBR· 

ttf+ 
1900 1900 

9 9 
4.0 

0.91 
0.99 
1.00 
0.99 
1.00 

4512 
1.00 

4512 
1224 70 
0.90 0.90 
1360 78 

6 0 
1432 0 

78 

2 

58.0 
59.0 
0.59 

5.0 
2662 
0.32 

0.54 
12.3 
1.00 
0.8 

13.1 
B 

18.5 
B 

8.0 
D 

Existing PM Peak 
PM Peak Hour 

'. + .; 
SB[ SST SBR 

l!j tf+ 
1900 1900 1900 

10 10 10 
4.0 4.0 

1.00 0.95 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.95 1.00 
1486 3120 
0.95 1.00 
1486 3120 

89 947 26 
0.90 0.90 0.90 

99 1052 29 
0 2 0 

99 1079 0 
35 

0 0 0 
Prot 

1 6 

7.0 42.0 
8.0 43.0 

0.08 0.43 
5.0 5.0 
119 1342 

0.07 c0.35 

0.83 0.80 
45.3 24.8 
1.00 1.00 
46.4 5.2 
91.7 30.0 

F c 
35.2 

0 -

Synchro 6 Report 
Page 1 
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HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

_.,,. 
-+ "'\ 

""" 
+- ~ ~ 

Movement EBL EBT EBR WBL WBT WBR NBC 

Lane Configurations 4+ ~ 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 

Lane Width 12 12 12 16 16 16 9 

Total Lost time (s) 4.0 4.0 

Lane Util. Factor 1.00 1.00 

Frpb, ped/bikes 0.95 1.00 

Flpb, ped/bikes 1.00 1.00 

Frt 0.94 1.00 

Flt Protected 0.99 0.95 

Satd. Flow (prat) 1689 1593 

Flt Permitted 0.99 0.26 

Satd. Flow (perm) 1689 444 

Volume (vph) 0 0 0 10 28 31 218 

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

Adj. Flow (vph) 0 0 0 11 31 34 242 

RTOR Reduction (vph) 0 0 0 0 27 0 0 

Lane Group Flow (vph) 0 0 0 0 49 0 242 

Conti. Peds. (#/hr) 63 

Parking (#/hr) 0 0 0 

Turn Type Perm pm+pt 

Protected Phases 8 5 

Permitted Phases 8 2 

Actuated Green, G (s) 20.0 51.0 

Effective Green, g (s) 21.0 52.0 

Actuated g/C Ratio 0.21 0.52 

Clearance Time (s) 5.0 5.0 

Lane Grp Cap (vph) 355 346 

v/s Ratio Prat c0.07 

v/s Ratio Perm 0.03 c0.29 

v/c Ratio 0.14 0.70 

Uniform Delay, d1 32.1 22.0 

Progression Factor 1.00 1.00 

Incremental Delay, d2 0.8 11.2 

Delay (s) 33.0 33.1 

Level of Service c c 
Approach Delay (s) 0.0 33.0 

Approach LOS A c 

Intersection Summa~ 
HCM Average Control Delay 19.0 HCM Level of Service 

HCM Volume to Capacity ratio 0.55 

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

Intersection Capacity Utilization 73.7% ICU Level of Service 

Analysis Period (min) 15 

c Critical Lane Group 

Wells & Associates, LLC 

t ~ 
NBT NSR 

ttf+ 
1900 1900 

9 9 
4.0 

0.91 
0.99 
1.C::J 
0.99 
1.00 

4517 
1.00 

4517 

1022 53 
0.90 0.90 
1136 59 

6 0 
1189 0 

82 

2 

51.0 
52.0 
0.52 

5.0 

2349 
0.26 

0.51 
15.6 
1.00 
0.8 

16.4 
8 

19.2 
B 

B 

12.0 
D 

Existing SAT Peak 
SAT Peak Hour 

'.. i .,' 

SSL SST SSR 

~ tf+ 
1900 1900 1900 

10 10 10 
4.0 4.0 

1.00 0.95 
1.00 1.00 
1.00 1.00 
1.00 0.99 
0.95 1.00 
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0.95 1.00 
1486 3106 

76 936 35 
0.90 0.90 0.90 

84 1040 39 
0 3 0 

84 1076 0 
99 

0 0 0 
Prat 

1 6 

14.0 56.0 
15.0 57.0 
0.15 0.57 

5.0 5.0 

223 1770 
0.06 c0.35 

0.38 0.61 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

~ -,. '. t + .,' 

Movement EBL EBR NBL NBT SBT~ SBR 
Lane Configurations ¥ .rt ttf+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 7 83 30 835 1454 21 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 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 0.91 0.87 0.87 
vC, conflicting volume 2202 580 1669 
vC 1, stage 1 cont vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1631 205 1462 
tC, single (s} 6.8 6.9 4.1 
tC, 2 stage (s} 
tF (s) 3.5 3.3 2.2 
pO queue free % 89 86 91 
cM capacity (veh/h) 74 677 386 

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2 58 3 
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 0.24 0.09 0.36 0.38 0.38 0.20 
Queue Length 95th {ft) 23 7 0 0 0 0 
Control Delay (s) 16.4 2.9 0.0 0.0 0.0 0.0 
Lane LOS c A 
Approach Delay (s) 16.4 1.0 0.0 
Approach LOS c 
Intersection Summa!}'. 
Average Delay 1.0 
Intersection Capacity Utilization 57.1% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

B 

Existing AM Peak 
AM Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

..> ..... ~ t ~ .; 
Movement EBL EBR NBL NBT SST SBR 
Lane Configurations v +ttt tf. 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 8 65 33 1215 997 25 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 9 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 2.2 
pO queue free % 95 86 93 
cM capacity (veh/h) 191 527 562 

Direction, Lane # EB 1 NB 1 NB2 NB3 SB 1 SB2 
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 0.07 0.32 0.32 0.43 0.23 
Queue Length 95th (ft) 17 5 0 0 0 0 
Control Delay (s) 15.0 2.2 0.0 0.0 0.0 0.0 
Lane LOS B A 
Approach Delay (s) 15.0 0.5 0.0 
Approach LOS B 

Intersection Summan'. 
Average Delay 0.7 
Intersection Capacity Utilization 58.4% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

B 

Existing PM Peak 
PM Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 

7: Chesaeeake St & Wisconsin Avenue 

~ ~ ~ t + .,' 

Movement EBL EBR NBL NBT SST SBR 
Lane Configurations v 4't 4''t+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 18 96 45 1008 951 25 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
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 
vC 1 , 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) 3.5 3.3 2.2 
pO queue free % 83 80 92 
cM capacity (veh/h) 118 541 593 

Direction, Lane# EB 1 NB 1 NB 2- SB 1 SB2 

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 0.37 0.08 0.44 0.41 0.22 
Queue Length 95th (ft) 41 7 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 
Intersection Summa~ 
Average Delay 1.6 
Intersection Capacity Utilization 73.2% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

D 

Existing SAT Peak 
SAT Peak Hour 

.. 
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HCM Unsignalized Intersection Capacity Analysis 
9: River Road & Wisconsin Avenue 

,,> ..... ~ t + .,' 

Movement EBL EBR- NBL NBT SBT SBR 

Lane Configurations .,, tt ttf. 
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 0.90 0.90 
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) 445 
pX, platoon unblocked 0.79 0.79 0.79 
vC, conflicting volume 2395 683 1774 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 2231 55 1442 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 100 28 100 
cM capacity (veh/h) 26 703 330 

Direction, Lane'# 
.... 

EB 1 NB 1 NB2.,,. -ssT SB2 - S8 3 

Volume Total 503 629 629 654 654 345 

Volume Left 0 0 0 0 0 0 
Volume Right 503 0 0 0 0 18 

cSH 703 1700 1700 1700 1700 1700 
Volume to Capacity 0.72 0.37 0.37 0.38 0.38 0.20 
Queue Length 95th (ft) 152 0 0 0 0 0 

Control Delay (s) 21.9 0.0 0.0 0.0 0.0 0.0 

Lane LOS c 
Approach Delay (s) 21.9 0.0 0.0 
Approach LOS c 
Intersection Summa1 
Average Delay 3.2 
Intersection Capacity Utilization 64.3% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

c 

Existing AM Peak 
AM Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
9: River Road & Wisconsin Avenue 

_.,. 
"'), ~ t ! .,' 

Movement ESL EBR . NBL .. NBT SST' SBR 

Lane Configurations .,, ttt ttf+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 0 316 0 1677 954 25 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
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 
pO queue free % 100 48 100 
cM capacity (veh/h) 70 675 557 

Direction, Lane #' • EB 1 NB·1 NB2 .. NB3 ss·t ·· sa 2- SB 3 

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 0.52 0.37 0.37 0.37 0.25 0.25 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 Summa~ 
Average Delay 1.7 
Intersection Capacity Utilization 47.2% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

A 

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

~ '\- "" t + 
.,, 

Movement EBL EBR NBL .,, NBT SBT SBR 

Lane Configurations '(' tt ttt. 
Sign Control Stop Free Free 

Grade 0% 0% 0% 
Volume (veh/h) 0 259 0 1293 932 14 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 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) 
Upstream signal (ft) 445 

pX, platoon unblocked 
vC, conflicting volume 1800 398 1089 
vC 1 , stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1800 398 1089 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free% 100 50 100 
cM capacity (veh/h) 69 579 616 

Direction, Lane# EB 1 NB 1 NB2 ss- 1 •• se:2--.-ss 3 I~~~· 

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 0.50 0.42 0.42 0.24 0.24 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) 17.2 0.0 0.0 
Approach LOS c 
Intersection Summa!}'. 
Average Delay 1.8 
Intersection Capacity Utilization 47.8% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

A 

Existing SAT Peak 
SAT Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Allel 

,> 
~ 

,.__ '- '-. .; 
Movement EBL EBT wsr· WBR SBL SBR 

Lane Configurations t. 7' 
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 0.90 0.90 0.90 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 0.94 
vC, conflicting volume 305 296 300 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 260 250 254 
tC, single (s) 4.1 6.4 6.2 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
pO queue free % 100 100 95 
cM capacity (veh/h) 1197 678 720 

Direction, Lane # WB1 SB 1 
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 10.3 
Lane LOS B 
Approach Delay (s) 0.0 10.3 
Approach LOS 8 

Intersection Summa!}'. 
Average Delay 1.1 
Intersection Capacity Utilization 24.6% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates. LLC 

A 

Existing AM Peak 
AM Peak Hour 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Alie~ 

.,} __., +- '- '-. .,' 

Movement EBL EBT WBT WBR SB[ SBR 

Lane Configurations f+ 'f' 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 439 33 0 20 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 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 
vC 1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 477 456 459 

tC, single (s) 4.1 6.4 6.2 

tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 

pO queue free % 100 100 96 
cM capacity (veh/h) 927 480 514 

Direction, Lane # WB1 SB 1 

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 12.3 
Lane LOS 8 
Approach Delay (s) 0.0 12.3 
Approach LOS B 

Intersection Summa!}'. 
Average Delay 0.5 
Intersection Capacity Utilization 36.2% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

A 

Existing PM Peak 
PM Peak Hour 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Alie~ 

~ .._. -+-- '- '. .,' 

Movement ·· est:. EBT WBT WBR SBL SBR 

Lane Configurations ~ 7' 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 252 29 0 22 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 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 
vC 1, 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 
pO queue free % 100 100 96 

cM capacity (veh/h) 1122 628 669 

Direction, Lane # WB1 SB 1 

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 10.6 
Lane LOS B 
Approach Delay (s) 0.0 10.6 
Approach LOS B 

Intersection Summa~ 
Average Delay 0.8 
Intersection Capacity Utilization 26.4% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

A 

Existing SAT Peak 
SAT Peak Hour 

Synchro 6 Report 
Page 5 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

~ ...... "f 
,._ 'IL , 

-+ 

Movement - EBL EST - 'EBR" WBe' WBT WBR NBL"' 

Lane Configurations ~ (' ~ (' ~ 
Sign Control Stop Stop Free 

Grade 0% 0% 0% 

Volume (veh/h) 17 0 37 22 0 238 396 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 19 0 41 24 0 264 440 
Pedestrians 50 
Lane Width (ft) 16.0 

Walking Speed (ft/s) 4.0 

Percent Blockage 6 

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 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 729 458 68 549 458 447 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 

pO queue free % 90 100 96 94 100 56 

cM capacity (veh/h} 189 499 940 403 499 607 

Direction, Lane# EB 1 EB2 WB1 WB 2 NB 1 SE1 

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 0.44 0.26 0.01 
Queue Length 95th (ft) 8 3 5 55 0 0 
Control Delay (s} 26.1 9.0 14.5 15.4 0.0 0.0 
Lane LOS D A B c 
Approach Delay (s) 14.4 15.4 0.0 0.0 
Approach LOS B c 
lntersectiori'Summafi 
Average Delay 6.6 
Intersection Capacity Utilization 31.9% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

~ 
NBR 

0 
0.90 

0 

Existing AM Peak 
AM Peak Hour 

'+ \ 
SEL ' SER 

Free 
0% 

0 
0.90 

0 
7 

16.0 
4.0 

1 

440 

440 
4.1 

2.2 
100 

1120 

A 

(' 

16 
0.90 

18 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

_)' --+ ~ f 
.__ L ~ 

Movement EBL · EBT EBR- WBL WBT WBR NBL 
Lane Configurations ~ 7' " 7' ~ 
Sign Control Stop Stop Free 
Grade 0% 0% 0% 
Volume (veh/h) 11 0 34 42 0 417 25 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 12 0 38 47 0 463 28 
Pedestrians 16 
Lane Width (ft) 16.0 
Walking Speed (fUs) 4.0 
Percent Blockage 2 
Right tum flare (veh} 
Median type None None 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 765 294 283 348 294 35 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 765 294 283 348 294 35 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 
pO queue free % 93 100 95 92 100 55 
cM capacity (veh/h) 175 617 743 565 617 1030 

Direction, Lane # EB 1 EB2 WB1 WB2 NB f - SE 1 

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 0.05 0.08 0.45 0.02 0.16 
Queue Length 95th (ft) 6 4 7 59 0 0 
Control Delay (s) 27.1 10.1 11.9 11.3 0.0 0.0 
Lane LOS D B B 8 
Approach Delay (s) 14.3 11.4 0.0 0.0 
Approach LOS 8 8 

Intersection Summa~ 
Average Delay 7.6 
Intersection Capacity Utilization 36.6% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

~ "-.. 
NBR SEL 

Free 
0% 

0 0 
0.90 0.90 

0 0 
7 

16.0 
4.0 

1 

28 

28 
4.1 

2.2 
100 

1586 

A 

Existing PM Peak 
PM Peak Hour 

\ 
SER ,, 
240 

0.90 
267 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

_) ~ f ..... L ~ ,,. 
-+ 

Movement EBL EBT EBR·- wsL WBT WBR NBL ·NsR· 

Lane Configurations ~ 
.,, ~ 

.,, ~ 
Sign Control Stop Stop Free 

Grade 0% 0% 0% 

Volume (veh/h) 3 0 9 41 0 233 14 0 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

Hourly flow rate (vph) 3 0 10 46 0 259 16 0 

Pedestrians 32 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 4.0 

Percent Blockage 4 

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 

vC 1 • stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 569 293 310 335 293 33 

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 

tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 

pO queue free % 99 100 99 92 100 75 

cM capacity (veh/h) 317 618 704 588 618 1021 

Direction, Lane# EB 1 EB2 ' WB 1 WB2 Ns ·1 SE '1 i"' ~--;---

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 0.01 0.01 0.08 0.25 0.01 0.16 

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

Control Delay (s} 16.5 10.2 11.6 9.7 0.0 0.0 

Lane LOS c B B A 

Approach Delay (s) 11.8 10.0 0.0 0.0 

Approach LOS B 8 

Intersection Sunima[i -.- ~ 

Average Delay 5.2 
Intersection Capacity Utilization 38.7% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Existing SAT Peak 
SAT Peak Hour 

'-. \ 
SE[~· SER 

Free 
0% 

0 
0.90 

0 
17 

16.0 
4.0 

2 

16 

16 
4.1 

2.2 
100 

1602 

A 

.,, 

250 
0.90 
278 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

.,)- ...... 'f 
.,.._ '- ~ --+ 

Movement EBL .EBT _ EBR WBL WBT WBR NB[ 

Lane Configurations +f. +f. llj 
Sign Control Free Free 
Grade 0% 0% 
Volume (veh/h) 1 84 22 9 44 3 11 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 1 93 24 10 49 3 12 

Pedestrians 
Lane Width (ft) 
Walking Speed (fVs) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 66 128 188 
vC1. stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 66 128 188 

tC, single (s) 4.1 4.1 7.1 

tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 

pO queue free % 100 99 98 

cM capacity {veh/h) 1524 1448 754 

Direction, Lane # EB ·1 WB '1 NB 1 - NB2 SB:1 SB 2. 

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) 0.1 1.3 9.9 8.9 0.0 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 

fntersection Summa!)'.: 
Average Delay 1.3 
Intersection Capacity Utilization 20.5% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

t r 
NBT;~ NBR 

.,, 
Stop 

0% 
0 6 

0.90 0.90 
0 7 

10 
10.0 
4.0 

1 

None 

204 116 

204 116 
6.5 6.2 

4.0 3.3 
100 99 
677 930 

A 

Existing AM Peak 
AM Peak Hour 

'.. + .; 
SBC SBT SBR 

llj .,, 
Stop 

0% 
0 0 0 

0.90 0.90 0.90 
0 0 0 

14 
8.0 
4.0 

1 

None 

199 215 65 

199 215 65 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
736 668 992 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

~ ~ ~ +- '- ~ --+ 

Movement EBL EBT EBR WBL WBT WBR NBL 

Lane Configurations 4+ 4+ llj 
Sign Control Free Free 
Grade 0% 0% 
Volume (veh/h) 7 51 19 1 52 5 12 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 8 57 21 1 58 6 13 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 69 89 159 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 69 89 159 
tC, single (s) 4.1 4.1 7.1 
tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 
pO queue free % 99 100 98 
cM capacity (veh/h) 1526 1495 789 

Direction, Lane # EB 1 WB1 NB1 NB2 SB 1 SB 2 

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 Summa!Y 
Average Delay 2.3 
Intersection Capacity Utilization 23.9% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates. LLC 

t ,,. 
NBT NBR 

'{' 
Stop 

0% 
0 21 

0.90 0.90 
0 23 

11 
10.0 
4.0 

1 

None 

165 78 

165 78 
6.5 6.2 

4.0 3.3 
100 98 
715 975 

A 

Existing PM Peak 
PM Peak Hour 

~ ! ~ 
SSL-, SBT SBR 

llj 7' 
Stop 

0% 
1 0 2 

0.90 0.90 0.90 
1 0 2 

6 
8.0 
4.0 

0 

None 

175 173 67 

175 173 67 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
757 708 994 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

.,)' --+- ...... f .- '- ~ 
Movement EBL EBT EBR WBL WBT WBR NBL 

Lane Configurations 4+ 4+ 'i 
Sign Control Free Free 
Grade 0% 0% 
Volume (veh/h) 0 95 9 13 57 0 10 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 106 10 14 63 0 11 
Pedestrians 3 3 
Lane Width (ft) 15.0 15.0 
Walking Speed (ft/s) 4.0 4.0 
Percent Blockage 0 0 
Right turn flare (veh} 
Median type 
Median storage veh} 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 73 138 228 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 73 138 228 
tC, single (s) 4.1 4.1 7.1 
tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 
pO queue free % 100 99 98 
cM capacity (veh/h) 1518 1424 697 

Direction, Lane# EB 1 WB 1 NB 1 NB 2 SB 1 882 

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. Summa!}'. 
,c 

Average Delay 1.9 
Intersection Capacity Utilization 24.1% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

t ~ 
NBT NBR 

'(' 
Stop 

0% 
0 19 

0.90 0.90 
0 21 

2~ 
10.0 
4.0 

2 

None 

235 136 

235 136 
6.5 6.2 

4.0 3.3 
100 98 
645 896 

A 

Existing SAT Peak 
SAT Peak Hour 

'-. + .; 
SBC ' SBT s·s R 

'i '(' 
Stop 

0% 
0 0 0 

0.90 0.90 0.90 
0 0 0 

10 
8.0 
4.0 

1 

None 

237 240 76 

237 240 76 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
678 641 976 
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Background Future Levels of Service 



HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

,,,. 
-+ "'), 'f 

,.__ '- ~ 
Movement ESL EST EBR WBL WBT WBR NBL 

Lane Configurations 4+ "'i 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 

Lane Width 12 12 12 16 16 16 9 
Total Lost time (s) 4.0 4.0 

Lane Util. Factor 1.00 1.00 
Frpc, ped/bikes 0.99 1.00 

Flpb, ped/bikes 1.00 1.00 

Frt 0.96 1.00 
Flt Protected 0.98 0.95 

Satd. Flow (prot) 1971 1593 

Flt Permitted 0.98 0.12 

Satd. Flow (perm~ 1971 196 

Volume (vph) 0 0 0 57 39 34 189 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

Adj. Flow (vph) 0 0 0 63 43 38 210 

RTOR Reduction (vph) 0 0 0 0 13 0 0 

Lane Group Flow (vph) 0 0 0 0 131 0 210 

Confl. Peds. (#/hr) 19 

Turn Type Perm pm+pt 

Protected Phases 8 5 

Permitted Phases 8 2 

Actuated Green, G (s) 20.0 51.0 

Effective Green, g (s) 21.0 52.0 

Actuated g/C Ratio 0.21 0.52 

Clearance Time (s) 5.0 5.0 

Lane Grp Cap (vph) 414 242 

v/s Ratio Prot c0.09 

v/s Ratio Perm 0.07 c0.36 

v/c Ratio 0.32 0.87 

Uniform Delay, d1 33.4 24.4 

Progression Factor 1.00 1.00 

Incremental Delay, d2 2.0 31.8 

Delay (s) 35.4 56.2 

Level of Service D E 

Approach Delay (s) 0.0 35.4 

Approach LOS A D 

lntersectiori'Summa!}:'. 
HCM Average Control Delay 20.3 HCM Level of Service 

HCM Volume to Capacity ratio 0.69 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 
Intersection Capacity Utilization 72.1% ICU Level of Service 

Analysis Period (min) 15 

c Critical Lane Group 

Wells & Associates, LLC 

t 
NBT 

ttf+ 
1900 

9 
4.0 

0.91 
1.00 
1.00 
0.99 
1.00 

4530 
1.00 

4530 
1086 
0.90 

1207 
5 

1260 

2 

51.0 
52.0 
0.52 

5.0 

2356 
0.28 

0.53 
16.0 
1.00 
0.9 

16.8 
B 

22.4 
c 

Background AM Peak 

~ 
NBR 

1900 
9 

52 
0.90 

58 
0 
0 

44 

c 

12.0 
c 

AM Peak Hour 

\. + ..,1 

SSL SST SBR 

"'i ttf+ 
1900 1900 1900 

10 10 10 
4.0 4.0 

1.00 0.91 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.95 1.00 

1652 4731 
0.95 1.00 

1652 4731 

83 1571 26 
0.90 0.90 0.90 

92 1746 29 
0 2 0 

92 1773 0 
24 

Prot 
1 6 

14.0 56.0 
15.0 57.0 
0.15 0.57 

5.0 5.0 
248 2697 
0.06 c0.37 

0.37 0.66 
38.3 14.8 
1.00 1.00 
4.2 1.3 

42.5 16.1 
D 8 

17.4 
B 
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HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

,> ....... ...... f +-- '- ~ 
Movement EBL EBT EBR WBL WBT WBR NBL 
Lane Configurations 4+ lrj 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Width 12 12 12 16 16 16 9 
Total Lost time (s) 4.0 4.0 
Lane Util. Factor 1.00 1.00 
Frpb, pedlbikes 0.98 1.00 
Flpb, pedlbikes 1.00 1.00 
Frt 0.95 1.00 
Flt Protected 0.99 0.95 
Satd. Flow (prot) 1753 1593 
Flt Permitted 0.99 0.11 
Satd. Flow (perm) 1753 192 
Volume (vph) 0 0 0 33 85 69 382 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 0 0 0 37 94 77 424 
RTOR Reduction (vph) 0 0 0 0 21 0 0 
Lane Group Flow (vph) 0 0 0 0 187 0 424 
Confl. Peds. (#/hr) 29 
Parking (#/hr) 0 0 0 
Turn Type Perm pm+pt 
Protected Phases 8 5 
Permitted Phases 8 2 
Actuated Green, G (s) 20.0 58.0 
Effective Green, g (s) 21.0 59.0 
Actuated g/C Ratio 0.21 0.59 
Clearance Time (s) 5.0 5.0 
Lane Grp Cap (vph) 368 450 
v/s Ratio Prot c0.23 
vis Ratio Perm 0.11 0.33 
vie Ratio 0.51 0.94 
Uniform Delay, d1 34.9 29.3 
Progression Factor 1.00 1.00 
Incremental Delay, d2 4.9 30.2 
Delay (s) 39.9 59.5 
Level of Service D E 
Approach Delay (s) 0.0 39.9 
Approach LOS A D 

Intersection Summa!l'. -
HCM Average Control Delay 33.8 HCM Level of Service 
HCM Volume to Capacity ratio 0.81 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 
Intersection Capacity Utilization 82.8% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Wells & Associates, LLC 

t 
NBT 

ttl+ 
1900 

9 
4.0 

0.91 
0.99 
1.00 
0.99 
1.00 

4520 
1.00 

4520 

1422 
0.90 

1580 
5 

1654 

2 

58.0 
59.0 
0.59 

5.0 
2667 
0.37 

0.62 
13.3 
1.00 

1.1 
14.3 

B 
23.5 

c 

Background PM Peak 

!" 
NBR 

1900 
9 

71 
0.90 

79 
0 
0 

78 

.... -

c 

8.0 
E 

AM Peak Hour 

'. ~ ..,' 

SSL SST SBR 
lrj tl+ 

1900 1900 1900 
10 10 10 

4.0 4.0 
1.00 0.95 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.95 1.00 

1486 3123 
0.95 1.00 

1486 3123 
91 1137 27 

0.90 0.90 0.90 
101 1263 30 

0 2 0 
101 1291 0 

35 
0 0 0 

Prot 
1 6 

7.0 42.0 
8.0 43.0 

0.08 0.43 
5.0 5.0 

119 1343 
0.07 c0.41 

0.85 0.96 
45.4 27.7 
1.00 1.00 
49.2 16.9 
94.6 44.6 

F D 
48.2 

D 
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HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

,> -+ .. f ~ '- ~ 
Movement EBL EBT EBR WBL WBT WBR NBL 

Lane Configurations 4+ ~ 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 

Lane Width 12 12 12 16 16 16 9 

Total Lost time (s) 4.0 4.0 
Lane Util. Factor 1.00 1.00 
Frpb, ped/bikes 0.95 1.00 
Flpb, ped/bikes 1.00 1.00 

Frt 0.94 1.00 
Flt Protected 0.99 0.95 
Satd. Flow (prot) 1686 1593 
Flt Permitted 0.99 0.20 

Satd. Flow (perm) 1686 329 

Volume (vph) 0 0 0 10 29 32 234 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 0 0 0 11 32 36 260 

RTOR Reduction (vph) 0 0 0 0 28 0 0 

Lane Group Flow (vph) 0 0 0 0 51 0 260 

Conti. Peds. (#/hr) 63 
Parking (#/hr) 0 0 0 

Turn Type Perm pm+pt 

Protected Phases 8 5 

Permitted Phases 8 2 

Actuated Green, G (s) 20.0 51.0 

Effective Green, g (s) 21.0 52.0 

Actuated g/C Ratio 0.21 0.52 

Clearance Time (s) 5.0 5.0 

Lane Grp Cap (vph) 354 297 

vis Ratio Prot c0.09 

v/s Ratio Perm 0.03 c0.37 

vie Ratio 0.14 0.88 

Uniform Delay, d1 32.2 24.6 

Progression Factor 1.00 1.00 

Incremental Delay, d2 0.8 28.3 

Delay (s) 33.0 52.9 
Level of Service c D 

Approach Delay (s) 0.0 33.0 
Approach LOS A c 
lntersectfon Summa!}'. 
HCM Average Control Delay 22.2 HCM Level of Service 

HCM Volume to Capacity ratio 0.67 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 

Intersection Capacity Utilization 74.6% ICU Level of Service 

Analysis Period {min) 15 

c Critical Lane Group 

Wells & Associates, LLC 

t 
NBT 

ttf+ 
1900 

9 
4.0 

0.91 
1.00 
1.00 
0.99 
1.00 

4526 
1.00 

4526 
1233 
0.90 
1370 

5 
1425 

2 

51 .0 
52.0 
0.52 

5.0 
2354 
0.31 

0.61 
16.8 
1.00 

1.2 
18.0 

8 
23.3 

c 

Background SAT Peak 

~ 
NBR 

1900 
9 

54 
0.90 

60 
0 
0 

82 

c 

12.0 
D 

SAT Peak Hour 

'.. + ~ 

SBL SBT SBR 

~ tf+ 
1900 1900 1900 

10 10 10 
4.0 4.0 

1.00 0.95 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.95 1.00 
1486 3111 
0.95 1.00 
1486 3111 

78 1131 36 
0.90 0.90 0.90 

87 1257 40 
0 2 0 

87 1295 0 
99 

0 0 0 
Prot 

1 6 

14.0 56.0 
15.0 57.0 
0.15 0.57 

5.0 5.0 
223 1773 

0.06 c0.42 

0.39 0.73 
38.4 15.8 
1.00 1.00 
5.1 2.7 

43.4 18.5 
D 8 

20.1 
c 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

.,), ~ ~ t + ~ 
Movement EBL EBR NBL NBT SST SBR 
Lane Configurations v +ft ttf. 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 7 96 36 1016 1583 21 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 8 107 40 1129 1759 23 
Pedestrians 30 14 
Lane Width (ft) 12.0 12.0 
Walking Speed (fVs) 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 0.84 0.84 
vC, conflicting volume 2459 628 1812 
vC 1 , stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1805 186 1591 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 85 84 88 
cM capacity (veh/h) 52 678 336 

Direction, Lane # EB 1 NB1 NB2 SB 1 SB2 SB 3 

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 0.31 0.12 0.44 0.41 0.41 0.22 
Queue Length 95th (ft) 32 10 0 0 0 0 
Control Delay (s) 18.8 4.0 0.0 0.0 0.0 0.0 
Lane LOS c A 
Approach Delay (s) 18.8 1.4 0.0 
Approach LOS c 
Intersection Summa!}'. 
Average Delay 1.2 
Intersection Capacity Utilization 67.3% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Background AM Peak 

c 

AM Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

.,,;. ~ ~ f ! ..,; 
Movement EBL EBR NBL NBT SBT SBR 

Lane Configurations v 4'tt ti. 
Sign Control Stop Free Free 

Grade 0% 0% 0% 

Volume (veh/h) 8 74 49 1398 1180 26 

Peak Hour Factor 0.90 0.90 0 .90 0 .90 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) 6.8 6 .9 4.1 

tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 

pO queue free % 94 83 88 

cM capacity (veh/h) 153 478 447 

Direction, Lane# EB 1 NB 1 NB 2- NB 3 SB 1 SB2 

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 0.23 0.12 0.37 0.37 0.51 0.27 

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 Summa!}'.-

~:i- ' 

Average Delay 1.0 

Intersection Capacity Utilization 74.6% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Background PM Peak 

D 

AM Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

.,,;. 
~ ~ t ! ..,' 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations v +ft +ff+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 18 110 55 1209 1134 26 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Houily 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 cont vol 
vCu, unblocked vol 1496 389 1172 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 75 75 87 
cM capacity (veh/h) 79 489 475 

Direction. Lane # EB 1 NB1 NB2 SB 1 SB2 
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 0.50 0.13 0.53 0.49 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 Summa!}'. 
Average Delay 2.2 
Intersection Capacity Utilization 85.0% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Background SAT Peak 

E 

SAT Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
9: River Road & Wisconsin Avenue 

,> l' ~ t + .-' 
Movement ESL EBR NBL NBT SST SBR 
Lane Configurations .,, tt tt~ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 0 472 0 1327 1611 16 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 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 0.75 0.75 
vC, conflicting volume 2658 735 1930 
vC 1 . stage 1 cont vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 2544 0 1572 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 100 28 100 
cM capacity (veh/h) 15 726 280 

Direction, Lane # EB 1 NB 1 NB2 SB 1 SB2 SB3 

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 0.72 0.43 0.43 0.42 0.42 0.22 
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 Summa!}'. -
Average Delay 3.0 
Intersection Capacity Utilization 68.2% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Background AM Peak 

c 

AM Peak Hour 
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Page 6 



HCM Unsignalized Intersection Capacity Analysis 
9: River Road & Wisconsin Avenue 

.,,> ~ ~ t + .,' 

Movement EBL EBR NBL NBT SBT SBR 

Lane Configurations .,, ttt ttf+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 0 335 0 1896 1144 26 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 372 0 2107 1271 29 

Pedestrians 131 18 
Lane Width (ft) 12.0 12.0 
Walking Speed (fVs) 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 
vC 1 , stage 1 cont vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 1830 0 917 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 100 48 100 

cM capacity (veh/h) 46 717 496 

Direction, Lane# EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 

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 0.52 0.41 0.41 0.41 0.30 0.30 0.17 

Queue Length 95th (ft) 76 0 0 0 0 0 0 

Control Delay ( s) 15.3 0.0 0.0 0.0 0.0 0.0 0.0 

Lane LOS c 
Approach Delay (s) 15.3 0.0 0.0 

Approach LOS c 
Intersection Summa!Y_ 
Average Delay 1.5 
Intersection Capacity Utilization 52.0% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Background PM Peak 

A 

AM Peak Hour 

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

~ ~ ~ t ! .,' 

Movement ESL EBR NBL NBT SST SBR 

Lane Configurations .,, tt ttf+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 0 277 0 1520 11 27 14 
Peak Hour Factor 0.90 0.90 0.90 0.90 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 0.90 0.90 
vC, conflicting volume 2142 470 1306 
vC 1 , stage 1 cont 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) 3.5 3.3 2.2 
pO queue free % 100 57 100 

cM capacity (veh/h) 42 708 540 

Direction, Lane # EB 1 NB 1 NB 2 ·ss 1 SB 2 SB3 

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 0.43 0.50 0.50 0.29 0.29 0.16 

Queue Length 95th (ft) 55 0 0 0 0 0 

Control Delay (s) 13.9 0.0 0.0 0.0 0.0 0.0 

Lane LOS B 
Approach Delay (s) 13.9 0.0 0.0 
Approach LOS B 

Intersection Summa'"fi 
Average Delay 1.3 
Intersection Capacity Utilization 54.1% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Background SAT Peak 

A 

SAT Peak Hour 

Synchro 6 Report 
Pages 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Alie~ 

.,.> _. +-- ~ '. .,' 

Movement EBL EBT WBT WBR SBL SBR 

Lane Configurations f+ 7' 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 236 17 0 32 
Peak Hour Factor 0.90 0.90 0 .90 0.90 0.90 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 0.94 0.94 
vC, conflicting volume 313 304 308 

vC 1 • 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) 2.2 3.5 3.3 

pO queue free % 100 100 95 
cM capacity (veh/h) 1188 671 712 

Direction, Lane# WB1 SB 1 

Volume Total 281 36 
Volume Left 0 0 
Volume Right 19 36 
cSH 1700 712 
Volume to Capacity 0.17 0.05 
Queue Length 95th (ft) 0 4 
Control Delay (s) 0.0 10.3 
Lane LOS B 
Approach Delay (s) 0.0 10.3 
Approach LOS B 

Intersection Summa!}'. 
Average Delay 1.2 
Intersection Capacity Utilization 24.9% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Background AM Peak 

A 

AM Peak Hour 

Synchro 6 Report 
Page 7 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Alie~ 

~ ....... +- '- ~ .,' 

Movement ESL EST WBT WBR SBL SBR 
Lane CQnfigurations f+ 7' 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 460 34 0 20 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
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 571 552 555 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 499 477 481 
tC, single (s) 4.1 6.4 6.2 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
pO queue free % 100 100 96 
cM capacity (veh/h) 898 461 494 

Direction, Lane # WB1 SB 1 
Volume Total 549 22 
Volume Left 0 0 
Volume Right 38 22 
cSH 1700 494 
Volume to Capacity 0.32 0.04 
Queue Length 95th (ft) 0 4 
Control Delay (s) 0.0 12.6 
Lane LOS B 
Approach Delay (s} 0.0 12.6 
Approach LOS 8 

Intersection Summa!}'. 
Average Delay 0.5 
Intersection Capacity Utilization 37.4% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Background PM Peak 

A 

AM Peak Hour 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Allel 

~ --+ +- '- '. .,; 
Movement EBL EBT WBT WBR" SBL SBR 

Lane Configurations l+ '{' 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 269 30 0 22 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
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 
vC 1, 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) 2.2 3.5 3.3 
pO queue free % 100 100 96 
cM capacity (veh/h) 1098 611 650 

Direction, Lane # WB1 SB j 

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 10.8 
Lane LOS B 
Approach Delay (s) 0.0 10.8 
Approach LOS B 

Intersection Summa~ 
Average Delay 0.7 
Intersection Capacity Utilization 27.3% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Background SAT Peak 

-. 

A 

SAT Peak Hour 

1 r~. 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

J ~ f ~ L ~ ~ --+ 

Movement ESL EST EBR WBL WBT WBR NBL" -NBR 

Lane Configurations 

"" 
'f' 

"" 
'f' ~ 

Sign Control Stop Stop Free 
Grade 0% 0% 0% 

Volume (veh/h) 17 0 38 22 0 245 16 0 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 19 0 42 24 0 272 18 0 
Pedestrians 50 

Lane Width (ft) 16.0 
Walking Speed (fUs) 4.0 
Percent Blockage 6 
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 
vC 1 , stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 758 479 511 571 479 25 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 

pO queue free % 92 100 92 93 100 74 

cM capacity (veh/h) 237 486 531 375 486 1043 

Direction, Lane # EB 1 EB2 ws r WB2 NB 1 SE 1 

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 0.08 0.08 0.07 0.26 0.01 0.27 

Queue Length 95th (ft) 6 6 5 26 0 0 

Control Delay (s) 21 .5 12.4 15.3 9.7 0.0 0.0 

Lane LOS c 8 c A 
Approach Delay (s) 15.2 10.1 0.0 0.0 
Approach LOS c 8 

Intersection Summa!}'. 
..,.,..--.• ·-

Average Delay 4.7 
Intersection Capacity Utilization 51.0% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Background AM Peak 
AM Peak Hour 

'+- \ 
SEL . SER 

Free 
0% 

0 
0.90 

0 
7 

16.0 
4.0 

1 

18 

18 
4.1 

2.2 
100 

1599 

A 

'f' 

415 
0.90 
461 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

...) ..... 'f +- L ~ --+ 

Movement ESL EST EBR WBL WBT WBR NBL 
Lane Configurations "i r' "i r' ~ 
Sign Control Stop Stop Free 
Grade 0% 0% 0% 
Volume (veh/h) 11 0 35 43 0 437 26 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 12 0 39 48 0 486 29 
Pedestrians 16 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 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 808 316 303 370 316 36 
vC 1 , stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 808 316 303 370 316 36 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC. 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 
pO queue free % 92 100 95 91 100 53 
cM capacity (veh/h) 157 600 724 545 600 1029 

Direction, Lane# EB 1 EB 2 W B1 W B2 NB 1 SE1 

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 0.09 0.47 0.02 0.17 
Queue Length 95th (ft) 6 4 7 65 0 0 
Control Delay (s) 29.9 10.3 12.2 11.6 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 Summa!}'. 
Average Delay 7.8 
Intersection Capacity Utilization 37.8% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

~ 
NBR 

0 
0.90 

0 

Background PM Peak 

"+ 
SEL 

Free 
0% 

0 
0.90 

0 
7 

16.0 
4.0 

1 

29 

29 
4.1 

2.2 
100 

1584 

A 

AM Peak Hour 

\ 
SER 

r' 

258 
0.90 
287 

,. 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

J -+ "'). 'f ~ L ~ 
Movement ESL EST EBR WBL WBT WBR NBL 
Lane Configurations "'i .,, "'i .,, "'i 
Sign Control Stop Stop Free 
Grade 0% 0% 0% 
Volume (veh/h) 3 0 9 42 0 250 14 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 3 0 10 47 0 278 16 
Pedestrians 32 
Lane Width (ft) 16.0 
Walking Speed (fUs) 4.0 
Percent Blockage 4 
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 
vC1, stage 1 cont vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 608 313 330 355 313 33 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 
pO queue free % 99 100 99 92 100 73 
cM capacity (veh/h) 291 602 686 570 602 1021 

Direction, Lane# EB 1 EB2 WB 1 ws2· NB 1 SE 1 
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 0.27 0.01 0.18 
Queue Length 95th (ft) 1 1 7 28 0 0 
Control Delay (s) 17.5 10.3 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 Summa!}'. .. 
Average Delay 5.3 
Intersection Capacity Utilization 39.8% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

~ 
NBR 

0 
0.90 

0 

Background SAT Peak 
SAT Peak Hour 

'+ \ 
SEL - SER 

Free 
0% 

0 
0.90 

0 
17 

16.0 
4.0 

2 

16 

16 
4.1 

2.2 
100 

1602 

A 

.,, 

268 
0.90 
298 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

,} ~ '( ...... '- ~ ~ 

Movement EBL EST EBR WBL WBT WBR NBL 

Lane Configurations 4+ 4+ ~ 
Sign Control Free Free 

Grade 0% 0% 

Volume (veh/h) 1 97 22 9 50 3 11 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

Hourly flow rate (vph) 1 108 24 10 56 3 12 

Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 73 142 209 

vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 73 142 209 

tC, single (s) 4.1 4.1 7.1 

tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 

pO queue free % 100 99 98 

cM capacity (veh/h) 1515 1431 730 

Direction, Lane # EB 1 WB1 NB 1 NB2 SB 1 SB 2 

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 0.01 0.02 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 Summa~ 
Average Delay 1.2 

Intersection Capacity Utilization 20.7% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

t 
NBT 

Stop 
0% 

0 
0.90 

0 
10 

10.0 
4.0 

1 

None 

225 

225 
6.5 

4.0 
100 
659 

Background AM Peak 

,,. 
NBR ,, 

6 
0.90 

7 

130 

130 
6.2 

3.3 
99 

913 

A 

AM Peak Hour 

'-. + ~ 

SBL SST SBR 

~ ,, 
Stop 

0% 
0 0 0 

0.90 0.90 0.90 
0 0 0 

14 
8.0 
4.0 

1 

None 

220 236 71 

220 236 71 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
713 650 983 

- ~"{--
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

~ --+ '\, "f ~ '- ~ 
Movement EBL EBT EBR WBL WBT wsR · NBL 
Lane Configurations 4+ 4+ ., 
Sign Control Free Free 
Grade 0% 0% 
Volume (veh/h) 7 60 19 1 68 5 12 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 8 67 21 1 76 6 13 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 87 99 187 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 87 99 187 
tC, single (s) 4.1 4.1 7.1 
tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 
pO queue free % 99 100 98 
cM capacity (veh/h) 1504 1483 757 

Direction, Lane# EB 1 W81 NB 1 N82 SB 1 SB2 

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 0.00 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 Summa!}'. 
Average Delay 2.0 
Intersection Capacity Utilization 24.2% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

t 
NBT 

Stop 
0% 

0 
0.90 

0 
11 

10.0 
4.0 

1 

None 

193 

193 
6.5 

4.0 
100 
690 

Background PM Peak 

,,. 
NBR 

7' 

21 
0.90 

23 

88 

88 
6.2 

3.3 
98 

963 

A 

AM Peak Hour 

'. + .,' 

SSL SST - SBR 

"i r' 
Stop 
0% 

1 0 2 
0.90 0.90 0.90 

1 0 2 
6 

8.0 
4.0 

0 

None 

203 201 84 

203 201 84 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
725 683 972 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

..> ~ 'f .- '- ~ -+ 

Movement EBL EBT EBR WBL WBT WBR NBL 

Lane Configurations 4+ 4+ ~ 
Sign Control Free Free 
Grade 0% 0% 
Volume (veh/h) 0 109 9 13 67 0 10 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 121 10 14 74 0 11 
Pedestrians 3 3 
Lane Width (ft) 15.0 15.0 
Walking Speed (ft/s) 4.0 4.0 
Percent Blockage 0 0 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 84 153 254 
vC1, stage 1 cont vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 84 153 254 

tC, single (s) 4.1 4.1 7.1 

tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 

pO queue free % 100 99 98 

cM capacity (veh/h) 1504 1406 670 

Direction, Lane# EB 1 WB1 NB 1 NB 2 SB 1 SB 2 

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 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 1.3 10.5 9.2 0.0 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 Summa!}'. ~ 
Average Delay 1.7 
Intersection Capacity Utilization 24.4% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Background SAT Peak 
SAT Peak Hour 

t ,,. ".. + ..; 
NBT - NBR- SSL SST SBR 

7' 
Stop 

0% 
0 19 

0.90 0.90 
0 21 

22 
10.0 
4.0 

2 

None 

261 151 

261 151 
6.5 6.2 

4.0 3.3 
100 98 
624 879 

A 

~ 7' 
Stop 

0% 
0 0 0 

0.90 0.90 0.90 
0 0 0 

10 
8.0 
4.0 

1 

None 

264 266 87 

264 266 87 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
651 620 963 

Synchro 6 Report 
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Total Future Levels of Service 



HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

~ "'). 'f +- '- ~ -+ 
Movement ESL. EST EBR WSL.: WBT WBR NSL 

Lane Configurations +f+ l'j 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Width 12 12 12 16 16 16 9 
Total Lost time (s) 4.0 4.0 
Lane Util. Factor 1.00 1.00 
Frpb, ped/bikes 0.99 1.00 
Flpb, ped/bikes 1.00 1.00 
Frt 0.96 1.00 
Flt Protected 0.98 0.95 
Satd. Flow {prot) 1971 1593 
Flt Permitted 0.98 0.12 

Satd. Flow (perm) 1971 196 

Volume (vph) 0 0 0 57 39 34 190 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

Adj. Flow (vph) 0 0 0 63 43 38 211 

RTOR Reduction (vph) 0 0 0 0 13 0 0 
Lane Group Flow (vph} 0 0 0 0 131 0 211 

Confl. Peds. (#/hr~ 19 

Turn Type Perm pm+pt 

Protected Phases 8 5 
Permitted Phases 8 2 

Actuated Green, G (s) 20.0 51.0 
Effective Green, g (s) 21.0 52.0 

Actuated g/C Ratio 0.21 0.52 
Clearance Time (s) 5.0 5.0 

Lane Grp Cap (vph) 414 242 

vis Ratio Prot c0.09 

v/s Ratio Perm 0.07 c0.37 

vie Ratio 0.32 0.87 

Uniform Delay, d1 33.4 24.4 

Progression Factor 1.00 1.00 

Incremental Delay, d2 2.0 32.4 

Delay (s) 35.4 56.8 

Level of Service D E 
Approach Delay (s) 0.0 35.4 

Approach LOS A D 

Intersection Suinma1 ·' 
HCM Average Control Delay 20.3 HCM Level of Service 
HCM Volume to Capacity ratio 0.69 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 
Intersection Capacity Utilization 72.2% ICU Level of Service 

Analysis Period (min) 15 

c Critical Lane Group 

Wells & Associates, LLC 

t 
NBT 

ttf+ 
1900 

9 
4.0 

0.91 
1.00 
1.00 
0.99 
1.00 

4530 
1.00 

4530 
1088 
0.90 
1209 

5 
1262 

2 

51.0 
52.0 
0.52 
5.0 

2356 
0.28 

0.54 
16.0 
1.00 
0.9 

16.8 
s 

22.5 
c 

Total Future AM Peak 

~ 
NSR "'" 

1900 
9 

52 
0.90 

58 
0 
0 

44 

c 

12.0 
c 

AM Peak Hour 

'-. ~ .,' 

SSL - SST - SBR 
l'j ttf+ 

1900 1900 1900 
10 10 10 

4.0 4.0 
1.00 0.91 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.95 1.00 
1652 4730 
0.95 1.00 
1652 4730 

83 1572 27 
0.90 0.90 0.90 

92 1747 30 
0 2 0 

92 1775 0 
24 

Prot 
1 6 

14.0 56.0 
15.0 57.0 
0.15 0.57 
5.0 5.0 

248 2696 
0.06 c0.38 

0.37 0.66 
38.3 14.8 
1.00 1.00 
4.2 1.3 

42.5 16.1 
D B 

17.4 
s 
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HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

.,} -+ ,. 
"' 

+- '- ~ 
Movement ESL EST - ESR WSL WST WSR · NSL 
Lane Configurations 4+ lPj 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Width 12 12 12 16 16 16 9 
Total Lost time (s) 4.0 4.0 
Lane Util. Factor 1.00 1.00 
Frpb, ;)ed/bikes 0.98 1.00 
Flpb, ped/bikes 1.00 1.00 
Frt 0.95 1.00 
Flt Protected 0.99 0.95 
Satd. Flow (prot) 1753 1593 
Flt Permitted 0.99 0.11 
Satd. Flow (perm) 1753 192 

Volume (vph) 0 0 0 33 85 69 391 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 0 0 0 37 94 77 434 
RTOR Reduction (vph) 0 0 0 0 21 0 0 
Lane Group Flow (vph) 0 0 0 0 187 0 434 
Confl. Peds. (#/hr) 29 
Parking (#/hr) 0 0 0 

Turn Type Perm pm+pt 
Protected Phases 8 5 
Permitted Phases 8 2 
Actuated Green, G (s) 20.0 58.0 
Effective Green, g (s) 21.0 59.0 
Actuated g/C Ratio 0.21 0.59 
Clearance Time (s) 5.0 5.0 

Lane Grp Cap (vph} 368 450 
vis Ratio Prat c0.23 
v/s Ratio Perm 0.11 0.34 
vie Ratio 0.51 0.96 
Uniform Delay, d1 34.9 29.9 
Progression Factor 1.00 1.00 
Incremental Delay, d2 4.9 34.4 

Delay (s) 39.9 64.3 
Level of Service D E 
Approach Delay (s) 0.0 39.9 
Approach LOS A D 

Intersection Summa~ -
HCM Average Control Delay 35.4 HCM Level of Service 
HCM Volume to Capacity ratio 0.83 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 
Intersection Capacity Utilization 83.3% ICU Level of Service 

Analysis Period (min) 15 
c Critical Lane Group 

Wells & Associates, LLC 

t 
NST 

ttf+ 
1900 

9 
4.0 

0.91 
0.99 
1.00 
0.99 
1.00 

4520 
1.00 

4520 
1425 
0.90 
1583 

5 
1657 

2 

58.0 
59.0 
0.59 
5.0 

2667 
0.37 

0.62 
13.3 
1.00 
1.1 

14.4 
s 

24.7 
c 

Total Future PM Peak 
PM Peak Hour 

~ '. i ..' 
NSR- SSL SST SSR 

1900 
9 

71 
0.90 

79 
0 
0 

78 

D 

8.0 
E 

lPj tt+ 
1900 1900 1900 

10 10 10 
4.0 4.0 

1.00 0.95 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.95 1.00 
1486 3118 
0.95 1.00 
1486 3118 

91 1142 36 
0.90 0.90 0.90 
101 1269 40 

0 2 0 
101 1307 0 

35 
0 0 0 

Prat 
1 6 

7.0 42.0 
8.0 43.0 

0.08 0.43 
5.0 5.0 
119 1341 

0.07 c0.42 

0.85 0.97 
45.4 28.0 
1.00 1.00 
49.2 19.2 
94.6 47.1 

F D 
50.5 

D 
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HCM Signalized Intersection Capacity Analysis 
1: Brand~ine Street & Wisconsin Avenue 

..> --+ ~ " 
+- "- ~ 

Movement EBL EBT EBR WBL WBT WBR NBL 

Lane Configurations 4+ "i 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Width 12 12 12 16 16 16 9 
Total Lost time (s) 4.0 4.0 
Lane Util. Factor 1.00 1.00 
Frpb, ped/bikes 0.95 1.00 
Flpb, ped/bikes 1.00 1.00 

Frt 0.94 1.00 
Flt Protected 0.99 0.95 
Satd. Flow (prot) 1686 1593 
Flt Permitted 0.99 0.19 

Satd. Flow (perm) 1686 319 

Volume (vph) 0 0 0 10 29 32 239 
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90. 0.90 0.90 
Adj. Flow (vph) 0 0 0 11 32 36 266 
RTOR Reduction (vph) 0 0 0 0 28 0 0 
Lane Group Flow (vph) 0 0 0 0 51 0 266 

Confl. Peds. (#/hr) 63 
Parking (#/hr) 0 0 0 

Turn Type Perm pm+pt 

Protected Phases 8 5 
Permitted Phases 8 2 
Actuated Green, G (s) 20.0 51.0 

Effective Green, g (s) 21.0 52.0 
Actuated g/C Ratio 0.21 0.52 
Clearance Time (s) 5.0 5.0 

Lane Grp Cap (vph) 354 293 

v/s Ratio Prot c0.09 

v/s Ratio Perm 0.03 c0.38 

v/c Ratio 0.14 0.91 

Uniform Delay, d1 32.2 25.1 

Progression Factor 1.00 1.00 

Incremental Delay, d2 0.8 33.5 

Delay (s) 33.0 58.6 
Level of Service c E 

Approach Delay (s) 0.0 33.0 
Approach LOS A c 
Intersection Summa~ 
HCM Average Control Delay 22.8 HCM Level of Service 
HCM Volume to Capacity ratio 0.69 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 

Intersection Capacity Utilization 74.9% ICU Level of Service 

Analysis Period (min) 15 

c Critical Lane Group 

Wells & Associates, LLC 

t 
NBT 

ttf+ 
1900 

9 
4.0 

0.91 
1.00 
1.00 
0.99 
1.00 

4526 
1.00 

4526 
1241 
0.90 
1379 

5 
1434 

2 

51.0 
52.0 
0.52 

5.0 
2354 
0.32 

0.61 
16.9 
1.00 

1.2 
18.0 

B 
24.4 

c 

Total Future SAT Peak 

~ 
NBR 

1900 
9 

54 
0.90 

60 
0 
0 

82 

c 

12.0 
D 

SAT Peak Hour 

'-. i .,' 

SSL SBT SBR 

"i tf+ 
1900 1900 1900 

10 10 10 
4.0 4.0 

1.00 0.95 
1.00 1.00 
1.00 1.00 
1.00 0.99 
0.95 1.00 
1486 3106 
0.95 1.00 
1486 3106 

78 1139 42 
0.90 0.90 0.90 

87 1266 47 
0 3 0 

87 1310 0 
99 

0 0 0 
Prot 

1 6 

14.0 56.0 
15.0 57.0 
0.15 0.57 

5.0 5.0 
223 1770 
0.06 c0.42 

0.39 0.74 
38.4 16.0 
1.00 1.00 
5.1 2.8 

43.4 18.8 
D B 

20.4 
c 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

.,)- ..... ~ t + ..; 
Movement ~ EBL EBR 'NBL- NBT- SBT. SBR 
Lane Configurations v +tt ttl+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 8 95 37 1016 1585 21 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 9 106 41 1129 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) 
Upstream signal (ft) 446 433 
pX, platoon unblocked 0.87 0.84 0.84 
vC, conflicting volume 2463 629 1814 
vC 1, 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 2.2 
pO queue free % 83 84 88 
cM capacity (veh/h) 52 677 335 

Direction, Lane# EB 1 NB 1 NB2 SB 1 SB2- SB 3 -

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 0.12 0.44 0.41 0.41 0.22 
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 Surnm·a'5'. 

Average Delay 1.3 
Intersection Capacity Utilization 68.0% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future AM Peak 

-·----

c 

AM Peak Hour 

..,.. 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

.,,,. 
~ ~ t + ~ 

Movement EBC EBR NBL NBT SBT SBR-· 

Lane Configurations v +ttt tf+ 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 9 77 52 1398 1189 26 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 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 
vC 1 , stage 1 cont vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 1124 398 1233 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 93 82 87 
cM capacity (veh/h) 148 474 442 

Direction, Lane-# EB 1 . NB 1 NB2 NB3 581 SB2 

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 0.25 0.13 0.37 0.37 0.52 0.28 
Queue Length 95th {ft) 24 11 0 0 0 0 
Control Delay (s) 17.4 4.2 0.0 0.0 0.0 0.0 

Lane LOS c A 
Approach Delay (s) 17.4 1.0 0.0 
Approach LOS c 
lntersectioii'suinma!}'. ............. ~ 
Average Delay 1.0 
Intersection Capacity Utilization 77.1% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future PM Peak 

D 

PM Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
7: Chesaeeake St & Wisconsin Avenue 

.,,> ... ~ t + 
.,, 

Mov ement EBL EBR NBL NBT SST SBR 

Lane Configurations ¥ +ft +ti. 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 19 113 62 1210 1142 26 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 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 cont vol 
vCu, unblocked vol 1523 394 1183 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 72 74 85 
cM capacity (veh/h) 74 485 470 

Dlrection, Lane# , EB 1 NB 1 NB2 SB1 ss-2 

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 0.54 0.15 0.53 0.50 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 Summa!)'. 
Average Delay 2.5 
Intersection Capacity Utilization 85.7% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

~-

Total Future SAT Peak 

-

E 

SAT Peak Hour 

--
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HCM Unsignalized Intersection Capacity Analysis 
9: River Road & Wisconsin Avenue 

~ "). ~ t + ~ 
Movement ' 

~- ·-EBL EBR NBl ,,_ NBT SBT SBR 

Lane Configurations '{' tt ttt. 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 0 478 0 1330 1612 16 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
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 
vC 1 , stage 1 conf vol 
vC2, stage 2 cont 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 
pO queue free % 100 27 100 
cM capacity (veh/h) 15 725 279 

Direction, Lane# EB 1 NB.1 NB2 581 58 2 58 3 

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 0.73 0.43 0.43 0.42 0.42 0.22 
Queue Length 95th (ft) 162 0 0 0 0 0 
Control Delay (s) 22.3 0.0 0.0 0.0 0.0 0.0 

Lane LOS c 
Approach Delay (s) 22.3 0.0 0.0 
Approach LOS c 
Intersection si:imma~ .. -
Average Delay 3.1 
Intersection Capacity Utilization 68.6% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future AM Peak 
AM Peak Hour 

... ~~.......,...-. . 1:.. 

c 
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HCM Unsignalized Intersection Capacity Analysis 
9: River Road & Wisconsin Avenue 

..> ...... ~ t + ..' 
Movement ESL - EBR NBL . NBT SBT SBR-

Lane Configurations '(' ttt tti. 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 0 340 0 1908 1149 26 
Peak Hour Factor 0.90 0.90 0.90 0.90 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 flare (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 cont vol 
vCu, unblocked vol 1878 0 986 
tC, single (s) 6.8 6.9 4.1 
tC, 2 stage (s) 
tF (s) 3.5 3.3 2.2 
pO queue free % 100 49 100 
cM capacity (veh/h) 44 739 482 

Direction, Lane # - EB 1 NB1 NB 2 NB 3 ~SB 1 SB2 SB 3 

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 0.51 0.42 0.42 0.42 0.30 0.30 0.17 

Queue Length 95th (ft) 74 0 0 0 0 0 0 

Control Delay (s) 14.9 0.0 0.0 0.0 0.0 0.0 0.0 

Lane LOS B 
Approach Delay (s) 14.9 0.0 0.0 
Approach LOS B 

Intersection Summa!}'. ~-
Average Delay 1.5 
Intersection Capacity Utilization 52.4% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future PM Peak 

A 

PM Peak Hour 
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HCM Unsignalized Intersection Capacity Analys is 
9: River Road & Wisconsin Avenue 

,} "'). 

"" 
t ! ~ 

Movement ~ EBL EBR • NBL · NBT SBT SBR 
Lane Configurations 7' tt ttf+ 
Sign Control Stop Free Fre~ 
Grade 0% 0% 0% 
Volume (veh/h) 0 282 0 1534 1135 14 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 313 0 1704 1261 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 
vC, conflicting volume 2159 473 1315 
vC 1 . stage 1 cont vol 
vC2, stage 2 cont 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 2.2 
pO queue free % 100 39 100 
cM capacity (veh/h) 39 517 505 

Direction, Lane # EB 1 NB 1 NB2 SB 1 ~S82 S83 
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 0.61 0.50 0.50 0.30 0.30 0.16 
Queue Length 95th (ft) 100 0 0 0 0 0 
Control Delay (s) 22.1 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 Summa!}'. 
Average Delay 2.1 
Intersection Capacity Utilization 54.5% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future SAT Peak 

- -

A 

SAT Peak Hour 

--

·---.:i 

--~ 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Alle:i 

.,,> --+ 
+- '- '. .,, 

Movement EBL EBT~ ... WBT WBR SBL SBR 
Lane Configurations t+ .,, 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 246 18 0 32 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 0 273 20 0 36 
Pedestrians 4 32 
Lane Width (ft) 0.0 10.0 
Walking Speed (fVs) 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 cont 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 
pO queue free % 100 100 95 
cM capacity (veh/h) 1207 663 705 

Direction, Lane # WB1 SB 1 
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) 0.0 10.4 
Lane LOS B 
Approach Delay (s) 0.0 10.4 
Approach LOS B 

Intersection Summa!i'.-
Average Delay 1.1 
Intersection Capacity Utilization 25.5% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future AM Peak 

A 

AM Peak Hour 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Alie~ 

.,,. 
-+ +-- '- '. ..; 

Movement ESL EST WST ·wsR SSL SSR 
Lane Configurations f+ .,, 
Sign Control Free Free . Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 468 34 0 20 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 0 520 38 0 22 
Pedestrians 3 22 
Lane Width (ft) 0.0 10.0 
Walking Speed (fUs) 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 
vC 1 , stage 1 cont vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 580 561 564 
tC, single (s) 4.1 6.4 6.2 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
pO queue free % 100 100 96 
cM capacity (veh/h) 979 481 517 

Direction, Lane# WS1 ·ss 1 -
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 12.3 
Lane LOS B 
Approach Delay (s) 0.0 12.3 
Approach LOS B 

Intersection Suiiirria~T"'- ,..,..,._.. 
_..,.. 

Average Delay 0.5 
Intersection Capacity Utilization 37.8% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future PM Peak 

A 

PM Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
12: Brand~ine Street & Public Alie~ 

.,,. 
-+ 

,.__ ~ '. .I 
Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations t. .,, 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 0 0 279 30 0 22 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
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 
vC 1 , stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 389 373 376 
tC, single (s) 4.1 6.4 6.2 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
pO queue free % 100 100 96 
cM capacity (veh/h) 1132 608 649 

Direction, Lane # WBf SB 1 

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 Summ~-: 
----... - ..... 

Average Delay 0.7 
Intersection Capacity Utilization 27.8% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future SAT Peak 

A 

SAT Peak Hour 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

..:, _.. "'), .-- .,__ lL. ~ 
Movement , EBL .EBT EBR WBL WBT WBR NBL 

Lane Configurations ~ 7' l'j 7' l'j 
Sign Control Stop Stop Free 
Grade 0% 0% 0% 
Volume (veh/h) 17 0 38 28 0 250 16 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 19 0 42 31 0 278 18 
Pedestrians 50 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 4.0 
Percent Blockage 6 
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 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 764 479 511 571 479 25 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 
pO queue free % 92 100 92 92 100 73 
cM capacity (veh/h) 233 486 531 375 486 1043 

Direction, Lane # EB 1 EB2 WB1 WB2 .... NB 1 SE 1 ' 

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 0.08 0.08 0.27 0.01 0.27 
Queue Length 95th (ft) 7 6 7 27 0 0 
Control Delay (s) 21.8 12.4 15.5 9.7 0.0 0.0 

Lane LOS c B c A 
Approach Delay (s) 15.3 10.3 0.0 0.0 
Approach LOS c B 

Intersection Summa!}'.~ 

Average Delay 4.8 
Intersection Capacity Utilization 51.0% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

,,. 
NBR-

0 
0.90 

0 

Total Future AM Peak 

~ 

SEC-

Free 
0% 

0 
0.90 

0 
7 

16.0 
4.0 

1 

18 

18 
4.1 

2.2 
100 

1599 

A 

AM Peak Hour 

\ 
SER . -

7' 

415 
0.90 
461 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

~ -+ .. f 
,.__ L , ,,. 

Movement EBL '. EBT- EBR ·wBL- WBT 
., 

WBR NBL - ·NBR 

Lane Configurations "i '{' "i '{' "i 
Sign Control Stop Stop Free 
Grade 0% 0% 0% 
Volume (veh/h) 11 0 35 48 0 441 26 0 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 12 0 39 53 0 490 29 0 
Pedestrians 16 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 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 813 316 303 370 316 36 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 813 316 303 370 316 36 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 
pO queue free % 92 100 95 90 100 52 
cM capacity (veh/h) 154 600 724 545 600 1029 

Direction, Lane # EB 1 EB2 WB1 WB2 NB 1 SE 1 

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 0.05 0.10 0.48 0.02 0.17 
Queue Length 95th (ft} 6 4 8 66 0 0 
Control Delay (s) 30.3 10.3 12.3 11.6 0.0 0.0 
Lane LOS D B B B 
Approach Delay (s) 15.0 11.7 0.0 0.0 
Approach LOS c B 

Intersection Summ"afx 
. _..,....... 

Average Delay 7.8 
Intersection Capacity Utilization 38.0% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future PM Peak 
PM Peak Hour 

~ \ 
SEL- SER 

Free 
0% 

0 
0.90 

0 
7 

16.0 
4.0 

1 

29 

29 
4.1 

2.2 
100 

1584 

A 

'{' 

258 
0.90 
287 
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HCM Unsignalized Intersection Capacity Analysis 
18: Brand~ine Street & River Road 

J __,. ...... f 
,..__ L ~ 

Movement 
~ 

EBL EBT EBR WBL WBT W BR NBL 
Lane Configurations ~ '{' ~ '{' ~ 
Sign Control Stop Stop Free 
Grade 0% 0% 0% 
Volume (veh/h) 3 0 9 47 0 255 14 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 3 0 10 52 0 283 16 
Pedestrians 32 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 4.0 
Percent Blockage 4 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 614 313 330 355 313 33 
vC 1 • stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 614 313 330 355 313 33 
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 
tC, 2 stage (s) 
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 
pO queue free % 99 100 99 91 100 72 
cM capacity (veh/h) 287 602 686 570 602 1021 

Direction, Lane # EB 1 EB2 W B 1 WB2 NB 1 SE 1 

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 0.28 0.01 0.18 
Queue Length 95th (ft) 1 1 8 28 0 0 
Control Delay ( s) 17.7 10.3 12.0 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 Summa~ 
Average Delay 5.4 
Intersection Capacity Utilization 39.8% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

,,. 
NBR •. 

0 
0.90 

0 

Total Future SAT Peak 

"-+-
SEL 

Free 
0% 

0 
0.90 

0 
17 

16.0 
4.0 

2 

16 

16 
4.1 

2.2 
100 

1602 

A 

SAT Peak Hour 

\ 
SER 

'{' 

268 
0.90 
298 

' -- -··· """""' 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

~ --+ ~ 'f +- "- ~ 
Movement EBL EBT EBR WBL WB"f WBR NBL 
Lane Configurations 4+ 4+ ~ 
Sign Control Free Free 
Grade 0% 0% 
Volume (veh/h) 1 97 22 9 51 3 11 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 1 108 24 10 57 3 12 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 74 142 211 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 74 142 211 
tC, single (s) 4.1 4.1 7.1 
tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 
pO queue free % 100 99 98 
cM capacity (veh/h) 1514 1431 729 

Direction, Lane # EB 1 WB1 NB 1 NB 2- SB 1 882 
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 0.01 0.02 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 Summa~ 
....,_, 

Average Delay 1.3 
Intersection Capacity Utilization 20.8% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future AM Peak 
AM Peak Hour 

t ~ '. ~ ~ 
-NBT NBR - SBL - SBT SBR 

'{' ~ '{' 
Stop Stop 

0% 0% 
0 7 0 0 0 

0.90 0.90 0.90 0.90 0.90 
0 8 0 0 0 

10 14 
10.0 8.0 
4.0 4.0 

1 1 

None None 

226 130 222 237 72 

226 130 222 237 72 
6.5 6.2 7.1 6.5 6.2 

4.0 3.3 3.5 4.0 3.3 
100 99 100 100 100 
658 913 709 649 982 __ ..... ___ 

A 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

,> --+ ~ 'f 
,.__ '- ~ t 

Movement - ESL - EBT EBR WBL WBT WBR- NBL - . NBT 

Lane Configurations 4+ 4+ "i 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Volume (veh/h) 7 63 19 1 71 5 12 0 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Houri,' flow rate (vph) 8 70 21 1 79 6 13 0 
Pedestrians 11 
Lane Width (ft) 10.0 
Walking Speed (ft/s) 4.0 
Percent Blockage 1 
Right turn flare (veh) 
Median type None 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 90 102 193 200 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 90 102 193 200 
tC, single (s) 4.1 4.1 7.1 6.5 
tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 4.0 
pO queue free % 99 100 98 100 
cM capacity (veh/h) 1500 1479 749 684 

Direction, Lane # EB 1 WB T" NB 1 NB2 SB 1 582 

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 0.00 0.02 0.03 0.00 0.00 
Queue Length 95th (ft) 0 0 1 2 0 0 
Control Delay (s) 0.6 0.1 9.9 8.9 10.0 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 

·1ntersectiori Summa!}'. ~ -~-!<!,11, - -·· -
Average Delay 2.0 
Intersection Capacity Utilization 24.3% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future PM Peak 
PM Peak Hour 

~ '. + .,.,' 

NBR- SBL SBT SBR 

7' 

22 
0.90 

24 

92 

92 
6.2 

3.3 
97 

958 

A 

"i 7' 
Stop 

0% 
1 0 2 

0.90 0.90 0.90 
1 0 2 

6 
8.0 
4.0 

0 

None 

210 208 88 

210 208 88 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
716 678 967 
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HCM Unsignalized Intersection Capacity Analysis 
21: Chesaeeake St & 

.,;. -+ • ~ +- '- ~ 
Movement EBL EBT EBR WBL WBT WBR NBL 

Lane Configurations 4+ 4+ ~ 
Sign Control Free Free 
Grade 0% 0% 

Volume (veh/h) 0 112 9 13 72 0 10 

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

Hourly flow rate (vph) 0 124 10 14 80 0 11 

Pedestrians 3 3 

Lane Width (ft) 15.0 15.0 

Walking Speed (ft/s) 4.0 4.0 
Percent Blockage 0 0 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 90 156 263 

vC 1, stage 1 cont vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 90 156 263 

tC, single (s) 4.1 4.1 7.1 

tC, 2 stage (s) 
tF (s) 2.2 2.2 3.5 

pO queue free % 100 99 98 

cM capacity (veh/h) 1497 1402 661 

Direction, Cane# EB 1 ~WB 1 NB 1- NB2 SBT SB2 

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 0.03 0.00 0.00 

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

Control Delay (s) 0.0 1.2 10.5 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-Summa!)'. 
Average Delay 1.7 
Intersection Capacity Utilization 24.9% ICU Level of Service 

Analysis Period (min) 15 

Wells & Associates, LLC 

t 
NBT 

Stop 
0% 

0 
0.90 

0 
22 

10.0 
4.0 

2 

None 

270 

270 
6.5 

4.0 
100 
616 

Total Future SAT Peak 
SAT Peak Hour 

,,. '. + .,' 

NBR- SBl SBT - SBR ., 
20 

0.90 
22 

154 

154 
6.2 

3.3 
97 

875 

A 

~ 
., 

Stop 
0% 

0 0 0 
0.90 0.90 0.90 

0 0 0 
10 

8.0 
4.0 

1 

None 

274 275 93 

274 275 93 
7.1 6.5 6.2 

3.5 4.0 3.3 
100 100 100 
640 613 956 
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HCM Unsignalized Intersection Capacity Analysis 
28: Brandywine Street & Site Drive 

~ __,. +- '-. '. .; 
Movemenf EBL . EST WBT - WBR sac- ssR · 
Lane Configurations f+ .,, 
Sign Control Stop Stop Stop 
Volume (vph) 0 0 254 2 0 12 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 0 282 2 0 13 

D1rection, Lane 'if' ·ws 1- ss f "' 
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 0.01 
Capacity (veh/h) 902 845 
Control Delay (s) 8.7 7.0 
Approach Delay (s) 8.7 7.0 
Approach LOS A A 

Jiitersection Summary 
Delay 8.7 
HCM Level of Service A 
Intersection Capacity Utilization 23.5% ICU Level of Service 
Analysis Period (min) 15 

Wells & Associates, LLC 

Total Future AM Peak 
AM Peak Hour 

A 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
28: Brandywine Street & Site Drive 

.,), ....... 
.,_ 

' '-. 
Movement EB[: EBT- WB't 'WBR SBL 
Lane Configurations f+ 
Sign Control Stop Stop Stop 
Volume (vph) 0 0 503 17 0 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 0 559 19 0 

Direction, Cane # • WfJ1- SB 1 

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 0.63 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 

lnfersec1ionSummary 
Delay 

.; 
-

SBR .,, 

8 
0.90 

9 

HCM Level of Service 
Intersection Capacity Utilization 
Analysis Period (min) 

13.3 
B 

37.5% 
15 

ICU Level of Service 

Wells & Associates, LLC 

Total Future PM Peak 
PM Peak Hour 

A 
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HCM Unsignalized Intersection Capacity Analysis 
27: Brandywine Street & Site Drive 

.,,;. -+ 
,.__ '- '. 

Movement· ESL . EST--WBT WBR SSL 
Lane Configurations l+ 
Sign Control Stop Stop Stop 
Volume (vph) 0 0 304 9 0 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 0 0 338 10 0 

birection: Lane"# WB 1 "" SB 1 
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) 9.3 7.1 
Approach Delay (s) 9.3 7.1 
Approach LOS A A 

lntefrsection Summary 
Delay 

..,' 

SBR 
'{' 

9 
0.90 

10 

HCM Level of Service 
Intersection Capacity Utilization 
Analysis Period (min) 

9.3 
A 

26.5% 
15 

ICU Level of Service 

Wells & Associates, LLC 

Total Future SAT Peak 
SAT Peak Hour 

A 
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