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I.  INTRODUCTION 
 
The Inner Harbor West project in Baltimore City is proposing a development program that 
includes 2,000 dwelling units, 300,000 square feet of retail space, 400 hotel rooms, 3,000,000 
square feet of office space and approximately 9,800 parking spaces.  The development will be 
located in the Westport area of Baltimore City; north of Waterview Avenue, south of I-95, east 
of Kloman Street and west of the middle branch of the Patapsco River.  The purpose of this 
study is to assess the impacts of traffic associated with the proposed development on the 
surrounding transportation network, and determine what, if any, improvements are required to 
mitigate adverse impacts caused by the proposed development.  Primary access to the site will 
be via the intersections of Wenburn Street at Kloman Street, Kloman Street at Clare Street and 
a new intersection on Waterview Avenue between Kloman Street and Cherry Hill Road.  A 
location of the study area is shown in Figure 1. 
 
The report is divided in three sections; first the existing conditions are evaluated and 
documented including the existing roadway network, existing traffic volumes, and existing 
intersection capacity and level of service.  Secondly, background conditions are analyzed 
including growth in existing traffic volumes, traffic from other nearby planned, approved or 
current development activity, and planned improvements to the transportation network.   
Lastly, the future conditions are evaluated including total future traffic volumes, and future 
intersection capacity and level of service. 
 
The results of the study indicate that all intersections and freeway segments currently perform 
at an acceptable level of service under existing conditions, and are anticipated to continue to 
perform at an acceptable level of service with one exception under background conditions.  
With full-build-out of the subject development, congestion and failing operations would occur 
along portions of MD 295 and multiple intersections along Annapolis Road.  In recognition of 
the subject development occurring in an area with constrained and substandard access, several 
measures are suggested to mitigate the traffic impact of the proposed development, and provide 
alternative transportation solutions.  These measures include:  
 
 
 
 
 
 
 
II. EXISTING CONDITIONS 
 
A. Study Area Roadways,  Public Transportation and Access 
The Inner Harbor West development will be located in the Westport area of Baltimore City.  
Based on discussions with the Baltimore City Department of Transportation, the study network 
includes eleven intersections along Annapolis Road and Waterview Avenue, and three 
interchanges along MD 295 (Russell Street).   
 
   



Inner Harbor West Traffic Impact Study                                                           

 
Sabra, Wang & Associates, Inc.  Page 2 of 28 
 

Figure 1.  Area Map (Not to Scale) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The following roadways were included in the analysis: 
 
Annapolis Road:  This roadway is a two-lane undivided arterial that runs from Russell Street 
to the north to Anne Arundel County in the south.  In the study area, the posted speed limit is 
25 miles per hour, and a two-way center turn lane is provided.  Intersections evaluated include 
Waterview Avenue, Wenburn Street, Manokin Street, Clare Street, Monroe Street, and the 
Northbound I-95 Off-Ramp. 
 
Waterview Avenue:  This roadway is a four-lane undivided arterial that runs from Hanover 
Street in the east to Hollins Ferry Road to the west.  In the study area, the posted speed limit is 
30 miles per hour.   Intersections evaluated include Hanover Street, Potee Street, Cherry Hill 
Road, Kloman Street and Hollins Ferry Road. 
 
MD 295 (Russell Street):  This roadway is a six-lane divided freeway with full control of 
access that runs from Washington, D.C. to downtown Baltimore.    In the study area, the posted 
speed limit is 55 miles per hour.   Interchanges evaluated include Annapolis Road/ Waterview 
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Avenue, Manokin Street/ Wenburn Street, and I-95.    It should be noted that a 
portion of this roadway – the Russell Street viaduct, is currently undergoing reconstruction. 
 
Existing pedestrian facilities include sidewalks along Annapolis Road and intersecting 
roadways in the study area.  A pedestrian footbridge is provided across MD 295 at Maisel 
Street.  There are ADA ramps at all study intersections along Annapolis Road.  However 
pedestrian signals and marked crosswalks are not provided at any of the signals along 
Annapolis Road.  Marked crosswalks are provided at Wenburn Street, and additionally at 
Maisel Street. 
 
Existing bicycle facilities include a portion of the Gwynns Falls Trail, a 35-mile linear 10’ 
wide paved bicycle path.  In the study area, the trail runs from the Middle Branch Park at the 
foot of the Hanover Street bridge, west along the north side of Waterview Avenue, north along 
Kloman Street, west along Clare Street, and north along Annapolis Road toward the Camden 
Yards sports complex.   
 
In addition the Westport area is served by several public transportation modes.  The 
Maryland Transit Administration (MTA) Central Light Rail line between BWI airport and 
Hunt Valley has stops at Westport and Cherry Hill, and the numbers 51 bus line serving 
southwest Baltimore City. Light Rail headways are approximately 10 minutes in the peak 
hours, and bus headways are approximately 15 to 20 minutes in the peak hours.  Bus lines 
number 27 and 29 serve the adjacent Cherry Hill station and neighborhood. 
 
Lastly, access to the proposed site is constrained by the presence of existing at-grade rail 
crossings along several critical roadways, including Waterview Avenue, Hollins Ferry Road, 
Clare Street, and Annapolis Road.    The rail right-of-way belongs to CSX Transportation and 
the Maryland Transportation Administration, and all are active crossings.  No data on 
frequency of freight rail movements was collected for this report. 
 
Figure 2 illustrates the existing interstate access points, public transportation routes, bicycle 
routes and at-grade rail crossings.   Figure 3 illustrates the lane configuration and geometry of 
the MD 295 freeway, including desired dimensions for speed change lanes and ramps based on 
the latest edition of the American Association of State Highway Transportation Officials 
(AASHTO) Policy on the Geometric Design of Highways and Streets.  Photographs and lane 
diagrams for the study intersections are included in Appendix A for cross-reference. 
 
B. Existing Traffic and Transit Volumes 
Data collection was performed in June of 2006 and May of 2007.   Morning and evening 
weekday peak hour turning movement counts were performed at all study intersections from 
7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM.   48-hour volume counts were performed on all 
ramp roadways at each of the study interchanges.    However, due to the on-going 
reconstruction of Russell Street and subsequent long-term diversion of traffic to alternative 
routes, historical traffic data from the Maryland State Highway Administration was obtained 
for the mainline traffic volumes, and grown at 2% per year to estimate base year mainline 
traffic volumes.     Figure 4 summarizes the existing peak hour traffic volumes; detailed traffic 
count data is included in Appendix B.   





Inner Harbor West Traffic Impact Study                                                           

 
Sabra, Wang & Associates, Inc.  Page 5 of 28 
 

Figure 3.   Existing and Recommended MD 295 interchange geometry 
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III. BACKGROUND CONDITIONS 
 
Background conditions refer to factors that will affect the performance of the transportation 
network but are not directly related to the subject development including: 
 

• Growth in existing traffic volumes over the study period, 
• Other planned, approved or current developments in the study area 
• Planned improvements to the transportation network by the City in the study area 

 
A. Growth in Existing Traffic Volumes 
Growth in existing traffic volumes was estimated to be 1.5% per year for through traffic on 
MD 295 and Hanover Street through 2018, the projected delivery date for the subject 
development.  The growth rate is based on historical growth rates, as well as extrapolated from 
traffic forecasts for beyond the study year in this report. 
 
B. Approved Developments 
Information on planned, approved and current develpoment activity in the study area is 
provided by the Baltimore City Department of Planning.   The major background 
developments evaluated in this study, including projected peak hour trips, are summarized in 
Table 4.   Detailed trip generation and trip assignment calcuations for all background 
developments are included in Appendix E. 

 
 
Table 4.  Summary of Projected Development Activity in the Middle Branch Basin 

 
 
C. Transportation Network Improvements 
Based on conversations with the City of Baltimore Department of Transportation, two roadway 
rehabilitation projects are currently under design or construction in the study area.   These 
projects include the reconstruction of the Russell Street/ MD 295 viaduct over Monroe Street 
(BC Contract # TR 02349), the reconstruction of Annapolis Road/ Waterview Avenue and 
Maisel Street over MD 295 (BC Contract # TR 02349) 

Development Program Total AM Peak 
Hour Trips 

Total PM Peak 
Hour Trips 

Waterview 
Overlook • 119 Condos/ Townhomes 56 66 

Gateway South 
Business Park 

• 600,000 SF Office 
• 200,000 SF Retail 
• 100,000 SF Sports Complex 
 
 

917 1,449 

Aquarium Center 
for Aquatic Life • 180,000 SF Research  233 215 

Port Covington • 150,000 SF Retail 
• 1,650 Condos 576 1,010 
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D. Background Intersection and Freeway Capacity and Level of Service. 
A capacity analysis was performed for the background conditions.  The results of the capacity 
analysis are summarized in Tables 5 and 6; detailed capacity analysis worksheets are included 
in Appendix D.    Figure 6 illustrates the total background traffic volumes 
 
Table 5.  Summary of Background Intersection Capacity Analysis - Existing (Background) 

Intersection Control Delay 
(sec/veh) 

Volume-to-
Capacity 

Ratio 

Level 
of 

Service 
AM Peak Hour 

Waterview Ave at Hollins Ferry Rd Signal 23.5 (23.9) 0.21 (0.21) C (C) 
Waterview Ave at Annapolis Rd Signal 15.4 (15.4) 0.19 (0.19) B (B) 
Annapolis Rd at Waterview Ave Signal 19.7 (19.7) 0.29 (0.30) B (B) 

Waterview Ave at Kloman St Stop1 14.7 (16.4) 0.17 (0.19) B (C) 
Waterview Ave at Cherry Hill Rd Signal 20.7 (22.4) 0.32 (0.35) C (C) 

Waterview Ave at Potee St Signal 20.5 (23.2) 0.25 (0.30) C (C) 
Waterview Ave at Hanover St Signal 15.7 (16.9) 0.51 (0.45) B (B) 
Wenburn St at Annapolis Rd Stop1 15.2 (15.6) 0.13 (0.13) C (C) 

Wenburn St at Kloman St Stop1 9.6 (9.6) 0.05 (0.05) A (A) 
Manokin St at Annapolis Rd Signal 12.5 (12.7) 0.22 (0.25) B (B) 

Clare St at Annapolis Rd Stop1 10.7 (10.7) 0.03 (0.03) B (B) 
Monroe St at Annapolis Rd Signal 13.2 (13.3) 0.38 (0.39) B (B) 

Ramp from NB I-95 at Annapolis Rd Stop1 19.6 (54.1) 0.49 (0.81) C (F) 
PM Peak Hour 

Waterview Ave at Hollins Ferry Rd Signal 22.3 (23.3) 0.27 (0.28) C (C) 
Waterview Ave at Annapolis Rd Signal 17.0 (17.0) 0.19 (0.26) B (B) 
Annapolis Rd at Waterview Ave Signal 21.0 (21.0) 0.29 (0.34) C (C) 

Waterview Ave at Kloman St Stop1 14.5 (17.2) 0.12 (0.15) B (C) 
Waterview Ave at Cherry Hill Rd Signal 21.0 (26.2) 0.32 (0.40) C (C) 

Waterview Ave at Potee St Signal 16.9 (20.2) 0.40 (0.51) B (C) 
Waterview Ave at Hanover St Signal 13.3 (13.7) 0.35 (0.47) B (B) 
Wenburn St at Annapolis Rd Stop1 17.3 (19.9) 0.11 (0.13) C (C) 

Wenburn St at Kloman St Stop1 9.7 (9.7) 0.03 (0.0.1) A (A) 
Manokin St at Annapolis Rd Signal 12.6 (12.7) 0.24 (0.25) B (B) 

Clare St at Annapolis Rd Stop1 10.6 (10.8) 0.05 (0.05) B (B) 
Monroe St at Annapolis Rd Signal 13.7 (13.6) 0.44 (0.45) B (B) 

Ramp from NB I-95 at Annapolis Rd Stop1 11.0 (13.4) 0.25 (0.34) B (B) 
1 - Level of Service, Delay, and V/C for stop-controlled movement only 
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Table 6.  Summary of Background Freeway Capacity Analysis – Existing 
(Background) 

Junction / Weaving Segment Type LOS  
AM ( PM ) 

AM Peak Hour 
NB MD 295 Ramp to Waterview Ave Ramp Diverge C (C) 
Ramp from Manokin St to SB MD 295 Ramp Merge B (B) 
Ramp from Wenburn St to NB MD 295 Ramp Merge B (C) 

Ramp from NB MD 295 to NB I-95 Ramp Diverge C (C) 
NB MD 295 between Waterview Ave and Wenburn St  Type A Weave B (B) 

SB MD 295 between Ramp from SB I-95 and Manokin St Type A Weave B (B) 
NB MD 295 between Wenburn St and Ramp to NB I-95 Type B Weave C (C) 

PM Peak Hour 
NB MD 295 Ramp to Waterview Ave Ramp Diverge B (C) 
Ramp from Manokin St to SB MD 295 Ramp Merge B (C) 
Ramp from Wenburn St to NB MD 295 Ramp Merge B (B) 

Ramp from NB MD 295 to NB I-95 Ramp Diverge B (B) 
NB MD 295 between Waterview Ave and Wenburn St  Type A Weave B (B) 

SB MD 295 between Ramp from SB I-95 and Manokin St Type A Weave B (D) 
NB MD 295 between Wenburn St and Ramp to NB I-95 Type B Weave B (B) 

 
 
 
The results of the background conditions capacity analysis indicate that with growth in existing 
traffic volumes, as well as additional traffic from background developments, all intersections 
will remain at a level of service C or better, with the exception of Annapolis Road at the 
ramp from NB I-95, which will deteriorate to a level of service F in the AM peak hour.   
 
The southbound weave along MD 295 between the ramp from I-95 southbound and the ramp to 
Manokin Street will deteriorate from a level of service B to a D in the PM peak hour; however, 
all other freeway sections will remain at a level of service C or better. 
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Figure 6.  Total Background Peak Hour Volumes 
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IV. FUTURE CONDITIONS 
 
A. Proposed Development 
The Inner Harbor West project is proposed to develop 2,000 residential units, 3,000,000 square 
feet of office space, 400 hotel rooms, 300,000 square feet retail space, and 9,800 parking 
spaces.  Primary access to the site will be via the intersections of Wenburn Street at Kloman 
Street, Kloman Street at Clare Street and a new intersection on Waterview Avenue between 
Kloman Street and Cherry Hill Road. 
 
B. Projected Site Traffic Volumes 
Projecting the number of new vehicular trips generated by a proposed development is the most 
critical aspect of assessing traffic impact.  The objective of a trip generation analysis is to 
forecast the number of new trips that will begin or end at a proposed land use.   A primary 
source for data on vehicular trip generation is the Trip Generation Handbook published by the 
Institute of Transportation Engineers.   The Handbook compiles data from numerous studies of 
trip rates at hundreds of specific types of land uses such as recreational, residential, 
commercial, office, institutional, and industrial throughout the country.  The data is sorted by 
various time periods such as morning and evening peak hour, and plotted against independent 
variables for specific land uses such as square feet of commercial space, number of hotel 
rooms, number of dwelling units, etc. The data is presented in chart format with weighted 
averages, and fitted curve linear regression equations, where enough data is available.    
 
Several site-specific factors can reduce the number of new personal vehicular trips generated 
by a new development or land use.   These include the 1) the availability of alternative modes 
of transportation such as sidewalks, bicycle facilities, and public transportation; 2) the effect of 
pass-by traffic which includes vehicles already on the roadway network making a intermediate 
stop on the way from an origin to a primary trip destination without a route diversion, and 3) 
the effect of internally captured trips composed of traffic originating and destined for different 
land uses within the same development that do not travel on the external public roadway 
network.  An example of an internal trip would be a trip from an office building to a restaurant 
or from a hotel to an office building within the same development.   
 
Using the ITE Trip Generation Manual, 7th Edition (2003) peak hour trip generation rates were 
determined based on the future land uses.   The average number of vehicle trip ends and 
percentage of entering and exiting volumes were calculated. Land use categories 310 - hotel, 
230 – condos/ townhomes, 710 – office, and 820 – shopping center were selected.   
 
Information for mode share was estimated based on several factors including 1) existing 
surplus transit capacity, 2) existing mode share data in the downtown area for major employers 
and 3) proposed parking capacity on-site.     Rates for pass-by and internal capture trip for 
mixed-use developments are based on guidelines in the Trip Generation Handbook.  Based on 
these factors, a 15% pedestrian, bicycle and transit reduction was applied to all uses.  An 
internal capture rate of 10% was applied for the residential and hotel uses, and 20% for the 
retail.  Lastly, a 35% discount for pass-by trips for the retail was applied.    The projected trip 
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generation is summarized in Table 7; detailed internal capture worksheets are 
included in Appendix E.  
 
Table 7.  Summary of Proposed Land Uses and Trip Generation AM (PM) 

Entering Exiting Land Use  
(ITE Code) Variable 

Total 
Daily 
Trips 

Avg. New 
Vehicle  
Trips  

% Vehicles % Vehicles 

Hotel (310) 400 Rooms 3,207 228 (236) 61 (53) 139 (125) 39 (47) 89 (111) 
Less 15% Bike, Pedestrian and 

Transit 
-481 -34 (-35)  -21 (-19)  -13 (-17) 

Less 10% Internal Capture -321 -23 (-24)  -14 (-13)  -9(-11) 

Office (710) 3,000K SF 18,305 2,850 
(3,439) 88 (17) 2,508 

(585) 12 (83) 342 
(2,854) 

Less 15% Bike, Pedestrian and 
Transit 

-2,746 -428  
(-516)  -376 (-88)  -51 (-428) 

Residential (230) 2,000 Units 8,191 567 (701) 17 (67) 96 (470) 83 (33) 471 (231) 
Less 15% Bike, Pedestrian and 

Transit 
-1,229 -85 (-105)  -14 (-70)  -71 (-35) 

Less 10% Internal Capture -819 -57 (-70)  -10 (-47)  -47 (-23) 

Retail (820) 300K SF 13,870 303 
(1,293) 61 (48) 185 (621) 39 (52) 118 (672) 

Less 15% Bike, Pedestrian, and 
Transit 

-2,080 -45 (-194)  -28 (-93)  -18 (-101) 

Less 20% Internal Capture -2,774 -61 (-259)  -37 (-124)  -24 (-134) 
Less 35% Pass-By -4,854 -65 (-452)  -65 (-217)  -41 (-235) 

Total Raw New Trips 43,572 3,948 
(5,669) 

 2,928 
(1,800) 

 1,020 
(3,869) 

TOTAL NET EXTERNAL TRIPS 28,709 3,110 
(4,014) -- 2,364 

(1,129) -- 746 
(2,884) 

 
The proposed development is projected to generate, after applying applicable trip reduction 
factors, a total of 28,709 new daily vehicular trips, of which 3,110 will occur during the 
morning peak hour and 4,014 will occur during the evening peak hour. 
 
C. Distribution of Site Trips 
Distribution of site trips to the subject development is assumed based on existing traffic 
patterns, land uses within the site, and access points to the proposed development for the each 
separate land use, and is summarized below in Table 8. The site generated traffic volumes, 
excluding pass-by trips, are illustrated in Figure 7.  
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Table 8.  Summary of Trip Distribution for Inner Harbor West 
Use Distribution 
Retail 25% to/ from the north via Russell Street, 15% to/ from the north via I-95, 

25% to/ from the south via I-95,  20% to/ from the south via MD 295, and 
10% to/ from the east via Hanover Street 

Office  15% to/ from the north via Russell Street, 20% to/ from the north via I-95, 
30% to/ from the south via I-95,  30% to/ from the south via MD 295, and 

5% to/ from the east via Hanover Street 
Residential 25% to/ from the north via Russell Street, 15% to/ from the north via I-95, 

25% to/ from the south via I-95, 30% to/ from the south via MD 295, and 
5% to/ from the east via Hanover Street 

Hotel 30% to/ from the north via Russell Street, 15% to/ from the north via I-95, 
25% to/ from the south via I-95,  and 30% to/ from the south via MD 295 
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Figure 7.  Site Generated Peak Hour Traffic Volumes 
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D. Future Traffic Volumes 
Future year 2018 traffic volumes were obtained by adding the existing traffic volumes + 
growth in the existing traffic volumes + traffic generated by other developments in the study 
area + the new traffic generated by the subject development, including pass-by trips. The total 
year 2018 future traffic volumes are shown in Figure 8. 
 
 
Figure 8.  Year 2018 Total Peak Hour Traffic Volumes 
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E. Future Intersection and Freeway Capacity and Level of Service. 
A capacity analysis was performed for the total future 2018 conditions.  The results of the 
capacity analysis are summarized in Tables 9 and 10; detailed capacity analysis worksheets 
are included in Appendix D.  
 
 
Table 9.  Summary of Future Intersection Capacity Analysis - Background (Future) 

Intersection Control Delay 
(sec/veh) 

Volume-to-
Capacity 

Ratio 

Level 
of 

Service 
AM Peak Hour 

Waterview Ave at Hollins Ferry Rd Signal 23.9 (24.2) 0.21 (0.38) C (C) 
Waterview Ave at Annapolis Rd Signal 15.4 (18.6) 0.19 (0.25) B (B) 
Annapolis Rd at Waterview Ave Signal 19.7 (20.9) 0.30 (0.40) B (C) 

Waterview Ave at Kloman St Stop1 16.4 (22.0) 0.19 (0.26) C (C) 
Waterview Ave at Cherry Hill Rd Signal 22.4 (21.9) 0.35 (0.38) C (C) 

Waterview Ave at Potee St Signal 23.2 (24.8) 0.30 (0.33) C (C) 
Waterview Ave at Hanover St Signal 16.9 (17.5) 0.51 (0.51) B (B) 
Wenburn St at Annapolis Rd Stop1 15.6 (>500) 0.13 (>10.0) C (F) 

Wenburn St at Kloman St Stop1 9.6 (>500) 0.05 (>10.0) A (F) 
Manokin St at Annapolis Rd Signal 12.7 (195.2) 0.25 (0.97) B (F) 

Clare St at Annapolis Rd Stop1 10.7 (24.9) 0.03 (0.57) B (C) 
Monroe St at Annapolis Rd Signal 13.3 (222.2) 0.39 (1.30) B (F) 

Ramp from NB I-95 at Annapolis Rd Stop1 54.1(172.9) 0.81 (1.19) F (F) 
PM Peak Hour 

Waterview Ave at Hollins Ferry Rd Signal 23.3 (45.8) 0.28 (0.28) C (D) 
Waterview Ave at Annapolis Rd Signal 17.0 (21.8) 0.26 (0.47) B (C) 
Annapolis Rd at Waterview Ave Signal 21.0 (22.5) 0.34 (0.55) C (C) 

Waterview Ave at Kloman St Stop1 17.2 (49.4) 0.15 (0.40) C (E) 
Waterview Ave at Cherry Hill Rd Signal 26.2 (32.7) 0.40 (0.49) C (C) 

Waterview Ave at Potee St Signal 20.2 (22.6) 0.51 (0.62) C (C) 
Waterview Ave at Hanover St Signal 13.7 (13.7) 0.47 (0.47) B (B) 
Wenburn St at Annapolis Rd Stop1 19.9 (>500) 0.13 (>10.0) C (F) 

Wenburn St at Kloman St Stop1 9.7 (>500) 0.01 (>10) A (F) 
Manokin St at Annapolis Rd Signal 12.7 (433.2) 0.25 (2.14) B (F) 

Clare St at Annapolis Rd Stop1 10.8 (>500) 0.05 (4.07) B (F) 
Monroe St at Annapolis Rd Signal 13.6 (388.6) 0.45 (1.53) B (F) 

Ramp from NB I-95 at Annapolis Rd Stop1 13.4 (16.9) 0.34 (0.42) B (C) 
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Table 10.  Summary of Future Freeway Capacity Analysis – Background (Future) 

Junction / Weaving Segment Type LOS  
AM ( PM ) 

AM Peak Hour 
NB MD 295 Ramp to Waterview Ave Ramp Diverge C (D) 
Ramp from Manokin St to SB MD 295 Ramp Merge B (B) 
Ramp from Wenburn St to NB MD 295 Ramp Merge C (C) 

Ramp from NB MD 295 to NB I-95 Ramp Diverge C (C) 
NB MD 295 between Waterview Ave and Wenburn St  Type A Weave B (C) 

SB MD 295 between Ramp from SB I-95 and Manokin St Type A Weave B (D) 
NB MD 295 between Wenburn St and Ramp to NB I-95 Type B Weave C (C) 

PM Peak Hour 
NB MD 295 Ramp to Waterview Ave Ramp Diverge C (C) 
Ramp from Manokin St to SB MD 295 Ramp Merge C (C) 
Ramp from Wenburn St to NB MD 295 Ramp Merge B (C) 

Ramp from NB MD 295 to NB I-95 Ramp Diverge B (B) 
NB MD 295 between Waterview Ave and Wenburn St   Type A Weave B (B) 

SB MD 295 between Ramp from SB I-95 and Manokin St Type A Weave D (F) 
NB MD 295 between Wenburn St and Ramp to NB I-95 Type B Weave B (D) 

 
The results of the future conditions capacity analysis indicate that with the addition of traffic 
form the proposed development and without any improvements to the transportation network, 
five additional intersections will deteriorate to a failing level of service, and one section of 
MD 295 between the I-95 and Manokin Street interchanges will deteriorate to a failing level 
of service.    
 
As the capacity analysis was performed for each individual node or link, further analysis is 
required to evaluate the interaction between intersections and interchanges, such as the effects 
of residual queues and queue spillback.   Further analysis and simulation was performed using 
both Synchro/ SimTraffic and CORSIM software to ‘observe’ the network under future 
conditions.    The simulation further illustrates the resulting queues on Wenburn Street, 
Manokin Street and Waterview Avenue spill back onto MD 295 causing lane blockages and 
stopped traffic along MD 295.   Figures 9 and 10 illustrate snapshots of the future conditions 
micro-simulation. 
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Figure 9.  AM Peak 
Hour Future 
Conditions 
Simulation Snapshot  
– Congestion on SB 
MD 295 at Manokin 
Street exit ramps and 
NB MD 295 at 
Wenburn Street exit 
ramp, queuing at 
Annapolis Road and 
Clare Street  
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Figure 10.  PM Peak Hour Future Conditions Simulation Snapshot – Queues on Clare 
Street and Wenburn Streets approaching Annapolis Road, congestion on NB 295 approaching 
Waterview Avenue exit ramp.  
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V. SUMMARY 
 
The following summary of findings is based on the analysis and observations presented in the 
report: 
 

• Although the study area is accessible via multiple freeway access points, 
substandard freeway geometry and multiple at-grade rail crossing constrain 
existing access and compromise safety 

 
• Alternative access, including bicycle and Light Rail transit is readily available, 

with up to 750 reserve seat capacity in the peak hour. 
 

• Under existing conditions, all intersections and freeway sections  in the study 
area are performing at a level of service C or better  

 
• There are several planned, approved, or current developments in the Middle 

Branch area that are projected to add 1,782 AM and 2,740 PM peak hour trips to 
the roadway network in the Southeast area, with up to 35% of projected trips 
from these developments assigned to MD 295.  

 
• Under background conditions, all intersections will remain at a level of service 

C or better, with the exception of Annapolis Road at the ramp from NB I-95, 
which will deteriorate to a level of service F in the AM peak hour. 

 
• The proposed development is projected to generate, after applying applicable 

trip reduction factors, a total of 28,709 new daily vehicular trips, of which 3,110 
will occur during the morning peak hour and 4,014 will occur during the 
evening peak hour. 

 
• With the addition of Inner Harbor West traffic, five additional intersections 

along Annapolis Road will deteriorate to a failing level of service, and one 
section of MD 295 between the I-95 and Manokin Street interchanges will 
deteriorate to a failing level of service.   In addition, micro-simulation of the 
roadway network under future conditions illustrates queues on the Wenburn 
Street, Manokin Street and Waterview Avenue ramps spilling back onto MD 
295 causing lane blockages and stopped traffic along MD 295 in both the 
morning and evening peak hours, as well as queues exiting the subject 
development blocking internal neighborhood streets. 
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VI. RECOMMENDATIONS 
 
The findings of the report demonstrate that congestion and failing operations along portions of 
MD 295 and multiple intersections along Annapolis Road would occur with the full build-out 
of the proposed development.   In recognition of the subject development occurring in an area 
with constrained and substandard access, and limited ability to widen neighborhood streets, 
reconstruct freeway interchanges or eliminate at-grade rail crossings, the following measures 
are suggested to minimize the traffic impact of the proposed development to the fullest extent 
possible, as well as provide alternative transportation solutions: 
 

 
1. Install new traffic signals and/ or  additional lanes at the following 

intersections to improve intersection performance 
a. Annapolis Road and Wenburn Street – install new traffic signal 
b. Annapolis Road and Manokin Street – widen or restripe to provide eastbound 

right-turn lane 
c. Annapolis Road and Clare Street – install new traffic signal, widen or restripe 

to provide westbound right-turn lane 
d.  Annapolis Road and Monroe Street – widen or restripe to provide 

northbound left-turn lane 
e. Annapolis Road and Ramp from Northbound I-95 – widen or restripe to 

provide northbound right-turn lane 
f. Waterview Avenue at Ramp from Northbound MD 295 – install new traffic 

signal, widen or restripe to provide northbound right-turn lane 
 

These roadway improvements will result in acceptable levels of service at all but 
one (Annapolis Road and Wenburn Street) intersection.  However, the resulting 
close signal spacing on Annapolis Road will continue to cause queue spillback onto 
MD 295 at the Manokin/ Wenburn Street interchange. 
 

2. Limit the amount of on-site parking provided, and provide satellite parking at 
adjacent transit stations (Hamburg Street and Patapsco). 
 
 

3. Extend Manokin Street east into site – to provide 4th access point for ingress and 
egress (would require new at-grade CSX rail crossing) 

 
 
 

4. Construct a new access point on northbound I-895 at Hanover Street to provide 
alternative freeway access and relive pressure on MD 295 

 
 
 


