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1. INTRODUCTION

The District Department of Transportation (DDOT) initiated this Lower West End Traffic Study
to address existing traffic congestion and other transportation and traffic safety concerns in the
Lower West End of the District of Columbia. There are several current construction projects in
this neighborhood such as the construction of a new mixed-use condominium building located on
L Street. This neighborhood is located between Georgetown and downtown and receives a
significant amount of commuter traffic. The study area is bounded by 29™ Street in the west,
23" Street in the east, and extends from K Street to M Street. See Figure 1 for the location of
the study area.

This study will identify short-term solutions to traffic congestion and other transportation and
traffic safety concerns. Input from the neighborhood and identification of traffic problems will
serve as the basis for developing the proposed improvement options. Long-term transportation
system modifications are being addressed in other concurrent transportation studies, including
the Whitehurst Freeway Deconstruction Study.

2. HOUSING AND TRAVEL CHARACTERISTICS

The primary modes of commuter travel are walking and public transportation. For the year
2000, the US Census reported that of the total number of commuters traveling to work, 51%
chose to walk, 27% chose public transportation and 22% chose other modes including
automobile. The US Census also reported that 53% of the occupied housing units in the study
area did not have a vehicle. The second highest group, representing 41%, had only one vehicle.
The mean travel time for commuters traveling to work was 18.

Given the information above, it can be concluded that the study area includes a significant
amount of pedestrian activity from local residents during the peak hours. Pedestrian activity is
further intensified by non-local pedestrians who travel to the study area from other locations.
Many of their final destinations are nearby work places and public transportation facilities such
as bus stops and train stations. It does not appear that local residents are significantly
contributing to current vehicular traffic conditions on the roadways during peak hours, due to the
large percentage of them who do not have cars. Furthermore, many of them choose to walk and
use public transportation during the peak hours.
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2.1 Public Transportation Systems
Metro Bus Facilities

A review of Washington Metropolitan Area Transit Authority (WMATA) bus information
revealed that eleven Metro bus routes serve three major corridors within the study area. They are
Pennsylvania Avenue, K Street and 23" Street. In 2003, buses carried an average daily ridership
of nearly 31,000 riders per day along these corridors. Approximately 70% of this ridership
occurred along Pennsylvania Avenue. Average daily ridership information for bus routes in the
study area during years 2000 to 2003 is provided in Table 1. These bus routes have several
stops in the study area, which are used by residents and commuters.

Table 1. Bus Routes
i i i Average Daily Ridershi
lltlr?jgt(:::;dors " Bus Routes 2000 : 200y1 2001; 2003
Pennsylvania Avenue [30,32,34,35,36 [24,004 [22,954 2,228 [21,243
38B NA NA NA NA
D5 441 378 396 329
23" Street H1 521 612 580 687
L1 4,513 4,977 14,741 4,440
N3 4,068 509 4,597 14,240
Total 33,546 [29,467 32,542  [30,939

* Data for the Circulator bus route was unavailable at the time of this study.
3. EXISTING TRANSPORTATION FEATURES
3.1 Roadway Systems
The study area is located in the northwest section of Washington D.C, in the West End
neighborhood. It is bounded by 29™ Street to the west, 23™ Street in the east, K Street to the

south and M Street to the north and the Pennsylvania Avenue at K Street intersection in
Washington Circle. Major roadway corridors within the study area are:

. Pennsylvania Avenue

. L Street

= M Street

. 23" 24™ 25" and 26™ Streets
= K Street

Field investigations were performed in April 2004 and November 2005 to determine roadway
characteristics of each of the corridors listed above. Roadway characteristics include roadway
geometry, parking conditions, traffic control and pedestrian facilities. Due to the complexity of
some of the intersections in the study area, the majority of these characteristics were included in
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the traffic section of the report. The study intersections and parking conditions are summarized
in Figure 2.

Pennsylvania Avenue

Pennsylvania Avenue is a six-lane undivided principal arterial that consists of three lanes in each
direction. It traverses the study area on a diagonal alignment in the northwest to southeast
directions. Pennsylvania Avenue terminates at M Street, just east of the intersection of M and
28™ Streets, and splits into two segments that extend from opposite sides of Washington Circle.
The posted speed limit is 25 mph. Pennsylvania Avenue spans over the Rock Creek and
Potomac Parkways between 26™ Street and 28" Street by way of a 300 foot long bridge.

All six of the study intersections on Pennsylvania Avenue are signalized and include pedestrian
crosswalks with countdown pedestrian signals on each leg. According to DDOT, 2002 AADT
volumes for Pennsylvania Avenue range from 23,500 vehicles per day between Washington
Circle and L Street to 34,000 vehicles per day between L and M Streets.

Long traffic queues were observed on Pennsylvania Avenue at the eastbound left turn onto L
Street and on eastbound Pennsylvania Avenue at 24" Street and at Washington Circle.

K Street

K Street is a four-lane principal arterial that traverses the study area on an east-west alignment.
Between 27" Street and 25" Street, K Street consists of a four-lane divided roadway with no
parking. From 25™ Street to Washington Circle, K Street consists of a four lane divided roadway
that goes underneath Washington Circle to points east of the study area. K Street access ramps
are provided from Washington Circle to 25" Street consisting of two lanes in each direction with
parking allowed during off peak hours. The K Street access ramps form intersections at the
following locations: K Street and 25™ Street, 24™ Street and Pennsylvania Avenue. Pedestrian
crossings on K Street are provided at 24™ Street, 25™ Street and 26™ Street. K Street also forms
an intersection at 27" Street and the beginning of the Whitehurst Freeway. According to DDOT,
2002 AADT volume for K Street is 32,000 vehicles per day.

Long traffic queues were observed on westbound K Street from 27" Street to Washington Circle.
Considerable queues were observed at the westbound K Street access ramp and K Street at the
25™ Street intersection. The queue on the K Street access ramp spilled back to 24™ Street and
into Washington Circle.

L Street
L Street is a three-lane, one-way minor arterial that traverses the study area on an easterly

alignment. Between 26" Street and Pennsylvania Avenue, L Street consists of one eastbound
lane and one westbound lane with parking on both sides of the street.
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L Street converges with Pennsylvania Avenue for approximately one-half block, and continues
on an easterly alignment east of 25™ Street. Between 23™ Street and 25™ Street, L Street consists
of three eastbound lanes. The posted speed limit is 25 mph.

All three study intersections on L Street are signalized and include pedestrian crosswalks on each
leg with countdown pedestrian signals. According to DDOT, 2002 AADT volumes range from
1,500 vehicles per day west of Pennsylvania Avenue to 12,500 vehicles per day between
Pennsylvania Avenue and 23" Street.

Parking and sidewalks have been temporarily removed by the construction of the Columbia
House Apartments on the north side of L Street. Pedestrians were observed waiting in the street
at the 25" Street and L Street corner. Pavement markings were missing along L Street between
25™ Street and 24™ Street. Some of the brick sidewalk on the south side of L Street was patched
with asphalt and was uneven. The pavement on L Street between 25™ Street and 24™ Street was
cracked and patched.

M Street

M Street is a four-lane, one-way minor arterial that traverses the study area in a westerly
direction. Between 26" and 29" Streets, M Street consists of four westbound travel lanes with
shared through/turn lanes in the outside lanes. It spans over Rock Creek and Potomac Parkways
by way of a 285 foot long bridge, between 26" and 28™ Streets. West of 29" Street, M Street
converts to a six-lane two-way roadway. The posted speed limit is 25 mph.

All six of the study intersections on M Street are signalized and include pedestrian crosswalks
with countdown pedestrian signals on each leg. According to DDOT, 2002 AADT volumes
range from 22,800 vehicles per day west of Pennsylvania Avenue to 10,300 and 14,200 vehicles
per day east of Pennsylvania Avenue.

Some parking along M Street has been temporarily removed due to the construction of the
Columbia House Apartments. M Street pavement consists of large areas of cracked pavement,
patches and missing pavement markings. The sidewalk along the south side of M Street between
25™ Street and 24™ Street is partially close due to the construction of the Columbia House
Apartments. Pedestrians were observed walking in the street on the south side of M Street
between 25" Street and 24™ Street where the sidewalk was closed.

23" Street

23" Street is a three-lane, one-way principal arterial that traverses the study area in a southerly
direction. At the southern limit, 23™ Street splits into two segments that extend from opposite
sides of Washington Circle. The posted speed limit is 25 mph.

The two study intersections on 23™ Street are signalized and include pedestrian crosswalks with
countdown pedestrian signals on each leg. According to DDOT, 2002 AADT volumes range
from 13,300 vehicles per day between Washington Circle and L Street to 16,600 vehicles per day
between L and M Streets.
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24 Street, 251 Street, and 26" Street

Similar characteristics were recorded for 24" Street, 25t Street, and 26" Street. Each corridor is
a four-lane, two-way, undivided collector roadway that traverses the study area in a north/south
direction and consists of one through lane in each direction with parking on both sides of the
streets. The posted speed limit is 25 mph.

26™ Street was recently converted from a one-way to a two-way road between Pennsylvania
Avenue and M Street in 2004. This allows vehicles traveling southbound on 26" Street (north of
M Street) to continue through to Pennsylvania Avenue and proceed to destinations south and
east. Prior to 2004, motorists had to make a u-turn at M Street and 28" Street to head east into
downtown Washington D.C. Traffic volumes on southbound 26™ Street at Pennsylvania Avenue
were low and the signal phasing accommodated all turning movements. Some conflicts between
pedestrians and turning vehicles were observed at the Pennsylvania Avenue and 26™ Street
intersection. Vehicles stopping in the crosswalks were observed on northbound and southbound
26" Street at Pennsylvania Avenue.

All of the study intersections on 24" 25™ and 26™ Streets are signalized and include pedestrian
crosswalks and countdown pedestrian signals on each leg. According to DDOT, 2002 AADT
volumes are 5,000 vehicles per day for 24™ Street and 4,000 vehicles per day for 25™ Street
between Pennsylvania Avenue and M Street. AADT data for 26™ Street were not available.

4. LAND USE AND FUTURE DEVELOPMENTS
4.1 Existing Land Use

A variety of land uses are included in the study area and are shown in Figure 3. Land uses
include the following types:

= Residential,
= Commercial,
= [Institutional,
=  Public, and

= (QOpen space.

The majority of residential land uses consists of multi-unit dwellings with 20 or more units.
They are primarily located along M Street, 23™ Street and 26™ Street and include town houses,
apartment complexes and condominium buildings.
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Commercial land uses include a number of restaurants, shops and mid- to high-priced hotels
located primarily along Pennsylvania Avenue and M Street. Hotels include:

=  Washington Suites,

= Fairmount Washington,

= Park Hyatt Hotel,

=  Western Guard Hotel,

=  Washington Circle Hotel,
=  Melrose Hotel, and

= The Four Seasons Hotel.

Institutional land uses include religious, hospital and educational facilities in the study area.
They include:

St. Stephen Martyr Catholic Church,
George Washington Hospital,
Columbia Hospital for Women, and
=  George Washington University.

George Washington University (GWU) is located just south of the study area. It is comprised of
approximately 90 buildings that rest on 43 acres in Foggy Bottom, which is adjacent to the study
area. More than 19,000 students attend GWU. The George Washington University Medical
Center (GWUMC) is comprised of the University Hospital, the Medical Faculty Associates, the
School of Medicine and Health Sciences, and the School of Public Health and Health Services.
GWUMC is a major employer in the study area, with more than 3,000 employees. Additionally,
more than 12,000 patients are admitted each year to the University Hospital, and another 43,000
patients are seen in the Emergency Department.

Public and open space uses include the Metro Police Special Operations Division facility located
on the northwest corner of 23™ Street and L Street, a public park located on 26™ Street, between
Pennsylvania Avenue and M Street, and small areas of vacant land on 25™ Street, Pennsylvania
Avenue and Washington Circle.

Other specific land uses in the study include several embassies. They are:

= Embassy of Ethiopia,

= Embassy of Mongolia,

= Embassy of Qatar,

= Embassy of Spain, and the

= Embassy of the Arab Republic of Egypt.

4.2 Future Development and Other Relevant Transportation Studies
A new development is being constructed at the former Columbia House for Women (2425 L

Street NW, between 24™ and 25" Streets). The site will be converted into 200 condominium
apartment units and 28,000 square feet of retail space on the ground level. It is scheduled to be
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completed in 2008. Columbia House Apartments I will consist of 142 residential units and
Columbia House Apartments II will consists of 213 units.

Several other studies in the area were examined to determine if they would affect traffic patterns
or volumes in the study area. All the following studies were examined and determined not to
affect the study area:

= Kennedy Center for Performing Arts (Completion of improvements to the parking
garage, but no funding for major access improvements and does not impact this
study.)

* Theodore Roosevelt Bridge (A long term improvement project and not included in
this study.)

= Juarez Circle (Visual improvements to the circle and do not impact this study.)

= Redevelopment of the property in the southeast quadrant of Washington Circle,
between 23" Street and Pennsylvania. (Finalized plans were not available at the time
of this study.)

=  Whitehurst Freeway Deconstruction Study (A long term study that overlaps the
Lower West End Study area on M Street, Pennsylvania Avenue and K Street.
Because of the potentially significant changes in the transportation system,
consideration of long term improvement options is deferred to this study.)

5. TRAFFIC OPERATIONS
5.1 Traffic Data

Intersection turning movement counts were collected during a three week period in February
2004 between the hours of 6:30 AM to 9:30 AM and from 3:30 PM to 6:30 PM at the following
intersections in the study area:

= Pennsylvania Avenue and 29" Street,

= Pennsylvania Avenue and 28" and M Streets,

= Pennsylvania Avenue and 26" Street,

= Pennsylvania Avenue and 25" and L Streets,

» M Street and 26™ Street,

» M Street and 25" Street, and

= K Street and 27" Street (added November 15, 2005).

Additional traffic data was obtained from recent transportation studies conducted in the area.
Data used from these studies were for the following intersections:

» M Street and 24" Street,
= M Street and 23™ Street,
= Pennsylvania Avenue and 24" Street,
» L Street and 24" Street,
» L Street and 23™ Street,
» K Street and 26" Street,

Lower West End Traffic Study 10
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» K Street and 25" Street,
» K Street and 24™ Street, and
» K Street and 27" Street.

The November 15™ count conducted in 2005 was used to determine if the data collected from
previous studies was still applicable. The November 15™ count was found to be lower than data
from previous studies. The AM count was three percent lower than the previous study and the
PM count was 18 percent lower than the previous study. No changes were made to the data from
the previous studies or to the counts conducted in February of 2004. The peak hour traffic
volumes are shown in Figure 4. The lane configurations of each intersection are shown in
Figure 5.
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5.2 Capacity Analysis

The traffic data discussed above and existing signal timings were used to assess the existing and
future operation of key intersections in the study area. SYNCHRO was used to implement the
procedures found in the 2000 Highway Capacity Manual to analyze each intersection. A
capacity analysis 1S an objective assessment of the operation of an intersection based on a
number of factors including peak hour traffic volumes, number of lanes, use of lanes, presence of
parking, presence of trucks and approach grades. The result of a capacity analysis is level of
service (LOS), which ranges from A (best) to D (minimum desirable) to F (failing or
breakdown). The capacity analysis also provides a measure of delay (seconds per vehicle).
Capacity analysis results for this study are summarized in Table 2.

Table 2. Capacity Analysis Summary — Existing Conditions

Location AM Peak PM Peak
LOS | Delay | LOS | Delay

1. M Street and 29" Street B 128 |B 19.4
2. M Street and 28" Street C 269 | B 11.6
3. M Street and 26" Street A 8.3 A 8.1
4. M _Street and 25" Street C 260 | C 23.5
5. M Street and 24" Street C 22.3 C 24.8
6. M _Street and 23" Street C 204 [ C 20.8
7. Pennsylvania Avenue and M Street B 16.2 C 21.9
8. Pennsylvania Avenue and 28" Street A 8.9 B 12.9
9. Pennsylvania Avenue and 26" Street B 13.8 B 12.0
10. Pennsylvania Avenue, 25" Street and L Street | D 51.9 F 93.1
11. Pennsylvania Avenue and 24" Street D 43.9 Cc* 23.1
12. L Street and 24" Street C 20.7 C 21.9
13. L Street and 23" Street B 162 |B 13.4
14. K Street, 27" Street and Whitehurst Freeway F 1245 | F 489.7
15. K Street and 26" Street N/A N/A [NA |NA
16. K Street and 25™ Street B 136 | C* 25.8
17-A. WB K Street and 24" Street B 13.8 [ B* 10.0
17-B. EB K Street and 24™ Street B 18.0 A* 9.3
18. K Street, Pennsylvania Avenue and C 22.6 D* 23.1
Washington Circle

* Analysis does not account for traffic queue spillback from K Street and 27" Street.

Most of the intersections in the study area are operating at LOS D or better with the exception of
the following intersections:

= K Street at 24" Street (Delays are caused from westbound K Street queues from
27" Street),

= K Street at Pennsylvania Avenue and Washington Circle (Delays are caused from
westbound K Street queues from 27" Street),

Lower West End Traffic Study 14
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K Street at 25™ Street (Delays are caused from westbound K Street queues from
27" Street),

K Street at Whitehurst Freeway, and

Pennsylvania Avenue at L Street and 25™ Street.

Traffic volumes for the future year of 2014 were developed by expanding the existing traffic
volumes using a growth rate of one percent per year and adding an estimate of traffic volumes to
be generated by the local development currently under construction. The future peak hour
turning movements (2014) are shown in Figure 6. The capacity analysis results for the future
year are summarized in Table 3. The analysis of traffic volumes was performed to determine if
there are going to be future capacity problems at intersections in the study area. The results of
the capacity analysis indicate that most intersections will operate at LOS E or better. The
following intersections continue to operate poorly:

K Street at 24™ Street (Delays are caused from westbound K Street queues from
27" Street),

K Street at Pennsylvania Avenue and Washington Circle (Delays are caused from
westbound K Street queues from 27" Street),

K Street at 25™ Street (Delays are caused from westbound K Street queues from
27" Street),

K Street at Whitehurst Freeway, and

Pennsylvania Avenue at L Street and 25™ Street.

Lower West End Traffic Study 15
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Table 3. Capacity Analysis Summary — Future (2014) Conditions
Location AM Peak PM Peak
LOS Delay | LOS | Delay
1. M Street and 29" Street B 134 | C 21.0
2. M Street and 28" Street C 2717 | C 26.7
3. M Street and 26" Street A 8.9 A 8.8
4. M Street and 25" Street C 26.5 C 25.2
5. M_Street and 24" Street C 238 | C 26.2
6. M Street and 23" Street C 21.6 C 22.6
7. Pennsylvania Avenue and M Street B 16.6 C 22.8
8. Pennsylvania Avenue and 28" Street A 8.9 B 14.0
9. Pennsylvania Avenue and 26" Street B 14.3 B 12.2
10. Pennsylvania Avenue, 25" Street and L Street | E 66.8 F 136.5
11. Pennsylvania Avenue and 24" Street E 57.4 C* 24.2
12. L Street and 24" Street C 338 | C 22.4
13. L Street and 23" Street B 18.0 B 17.0
14. K Street, 27" Street and Whitehurst Freeway F 220.5 | F 656.4
15. K Street and 26™ Street N/A N/A |[NA |[NA
16. K Street and 25" Street B 144 | c* 32.9
17-A. WB K Street and 24" Street B 138 | B* 10.7
17-B. EB K Street and 24" Street B 18.8 B 13.4
18. K Street, Pennsylvania Avenue at Washington | C 22.9 E* 60.8
Circle

* Analysis does not account for traffic queue spillback from K Street and 27" Street.
5.3 Accidents

Accident reports were reviewed for the three-year period, January 1, 2001 to December 31, 2003.
A total of 237 accidents and 75 injuries occurred in the study area during the period. Of the total,
the highest number of accidents and injuries occurred at the intersection of 28" Street and
Pennsylvania Avenue, totaling 40 and 22, respectively. Side-swipes were the predominant
collision type at this location. The second and third highest number of accidents occurred at the
intersections of M Street and 24" Street with a total of 32 and Washington Circle and 23" Street
with a total of 28.  Accidents are summarized in the Table 4.

The accident rates per million entering vehicles the intersection were calculated using the major
corridor ADT and the accident data. The accident rate is used to compare accident locations
with different traffic volumes. The intersection with the highest accident rate was 24™ Street and
M Street with 2.06 accidents per million entering vehicles. The intersections with the second
and third highest accident rate were 28" Street and Pennsylvania and 28" Street and M Street. It
is not surprising the M Street and 28" Street intersection would be among the highest ranking
intersections due to the close proximity of both of these intersections to each other. Accident
rates are shown in Table 5.
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Table 4. Accident Summary

Location Total Total Predominate

Accidents | Injuries | Collision Type
L Street and 24" Street 8 1 Side Swipe (3)
M Street and 23" Street 11 1 Side Swipe (6)
M Street and 24" Street 32 5 Parked (12)
M Street and Pennsylvania Avenue 1 1 Rear End (1)
23" Street and L Street 12 3 Rear End (7)
25" Street and M Street 12 1 Side Swipe (5)
25" Street and Pennsylvania Avenue 14 7 Side Swipe (5)
26" Street and M Street 2 0 Not Available
26" Street and Pennsylvania Avenue 22 18 Right (5)
28" Street and M Street 14 2 S. Swipe/Parked. (5)
28" Street and Pennsylvania Avenue 40 22 Side Swipe (13)
Washington Circle and 23rd Street 28 3 Side Swipe (16)
Washington Circle and Pennsylvania Avenue 18 5 Side Swipe (9)
Pennsylvania Avenue and 23" Street 3 1 Side Swipe (2)
Pennsylvania Avenue and 24" Street 15 4 S. Swipe/R. End (4)
Pennsylvania Avenue and L Street 5 1 Parked (2)
Total 237 75

Table 5. Accident Rates
ACCIDENT RATES
Location Total |Number Rate Rate |Accident
Accidents | Years | ADT | (MEV)| Rank | Rank

M Street and 24th Street 32 3 14200 | 2.06 1 2
28" Street and Pennsylvania Avenue 40 3 34000 | 1.07 2 1
28" Street and M Street 14 3 14200 | 0.90 3 5
25" Street and M Street 12 3 14200 | 0.77 4 7
M Street and 23rd Street 11 3 14200 | 0.71 5 9
23" Street and L Street 12 3 16600 | 0.66 6 7
26" Street and Pennsylvania Avenue 22 3 34000 | 0.59 7 3
L Street and 24th Street 8 3 12500 | 0.58 8 10
Pennsylvania Avenue and 24th Street 15 3 23500 | 0.58 9 4
25" Street and Pennsylvania Avenue 14 3 34000 | 0.38 10 5
Pennsylvania Avenue and L Street 5 3 34000 | 0.13 11 11
26" Street and M Street 2 3 14200 | 0.13 12 13
Pennsylvania Avenue and 23rd Street 3 3 23500 | 0.12 13 12
M Street and Pennsylvania Avenue 1 3 34000 | 0.03 14 14

MEV = [(no. of accidents) * (106)] / [(ADT) *(no. of years) * (365 days per year)]
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6. IMPROVEMENT OPTIONS
6.1 Neckdowns

The installation of pedestrian neckdowns, which extend the sidewalk or curb line out into the
parking lane, and reduces the effective street width, is a possible improvement option to conflicts
between pedestrians and turning vehicles at intersections. This extension of the curb reduces the
length of the pedestrian crossing, thus reducing the pedestrian crossing time and increases the
visibility of the pedestrian. Neckdowns also help to reduce motor vehicle speeds at the
intersection as the roadway width is reduced. The neckdowns also provide suitable areas for
curb ramps. The neckdowns should only be installed in locations where there is on-street
parking. Neckdown locations would be coordinated with WMATA to ensure that the neckdown
does not interfere with bus movements to and from bus stops. See Figure 7 for the proposed
neckdown at Pennsylvania Avenue and 26™ Street.

Possible installation locations include:
= 26" Street and Pennsylvania Avenue
0 Northwest Corner (Pennsylvania Avenue)
0 Southwest Corner (Pennsylvania Avenue)

0 Southeast Corner (Pennsylvania Avenue)

» M Street at 26™, 25" 24™ and 23™ streets.

BUS STOP

Figure 7. Proposed Neckdown at Pennsylvania Avenue and 26" Street.
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Neckdowns could be added at all crossing locations on M Street to provide shorter pedestrian
crossings. Currently the outside lane is used for parking 24 hours a day. The proposed
neckdown at 26™ and Pennsylvania Avenue would cost approximately $48,000. A neckdown on
M Street would cost approximately $36,000.

6.2 Countdown Pedestrian Signals

Countdown pedestrian signals give the pedestrian information about the amount of time that is
available for them to cross the roadway. It has been found that there is generally an increase in
pedestrian safety when countdown pedestrian signals are installed at intersections and that there
is a decrease in the number of pedestrian and motor vehicle conflicts. Countdown pedestrian
signals have been recently installed at all intersections in the study area.

6.3 Signing

Additional signing is an inexpensive solution to increasing safety at an intersection. Additional
signs or the use of a larger sign to alert motorists to restrictions or warnings are recommended.
Signs that can be installed include: “NO TURN ON RED”, “STOP HERE ON RED”, AND
“TURNING TRAFFIC MUST YIELD TO PEDESTRIANS”.

Locations include:

Northbound 26" Street at Pennsylvania Avenue:

Currently several “NO TURN ON RED” sign are posted at the intersection. A “RIGHT TURN
YIELD TO PEDESTRIANS” sign is located on the far side of the intersection and may not be
visible to a right turning motorist until they reach the intersection. See Figures 8 and 9 on page
21 for the existing signing on 26" Street at Pennsylvania Avenue. It is recommended that a R10-
15 “TURNING TRAFFIC MUST YIELD TO PEDESTRIANS” sign be installed on northbound
26™ Street before Pennsylvania Avenue. An additional “STOP HERE ON RED” sign can be
added on northbound and southbound 26™ Street at Pennsylvania Avenue at the stop line.
Vehicles stopped in the crosswalks were observed at this location.

The addition of these signs would provide additional information to motorists at this intersection.
Most motorists at this intersection are coming from [-66 and are accustomed to traveling at high
speeds. Additional signing would alert the motorists to expect pedestrians and to reduce their
speed.

Eastbound L Street at Pennsylvania Avenue (between 26" Street and 25" Street):

A R1-6 “CITY LAW YIELD TO PEDESTRIANS IN CROSSWALKS” should be installed on
eastbound L Street approaching Pennsylvania Avenue. Many motorists were observed looking
at eastbound Pennsylvania Avenue traffic and were not paying attention to the crosswalk. The
intersection of L Street and Pennsylvania Avenue is controlled with a yield sign on the eastbound
L Street approach. The installation of the new signs would cost approximately $725.00. The
proposed signing is shown in Figure 10.
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Figure 9. “Right Turn Yield to Pedestrians” and “No Turn on Red” signs on
northbound 26™ Street.
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6.4 Pedestrian Signal Timings

Field investigations indicated that the pedestrian signal timings were adequate for an average
person to cross the street. At Pennsylvania Avenue and 26™ Street it was observed that there
were 34 seconds displayed on the countdown signal for the Pennsylvania Avenue crossing. The
required time for a pedestrian to cross Pennsylvania Avenue is approximately 22 seconds.

A review of the 2003 pedestrian signal timings at the study intersections showed that the total
WALK and FLASHING DON’T WALK times were long enough for pedestrians walking at a
speed of 4 feet per second (The Manual on Uniform Traffic Control Devices’ (MUTCD)
recommended walking speed). The pedestrian countdown signals also provide pedestrians with
the time remaining for them to safely cross the street.

The Institute of Transportation Engineers’ recommended practice for pedestrian signal timings
suggests that the FLASHING DON’T WALK phase be equal to the distance of the pedestrian
crossing divided by the pedestrian walk speed of 4 feet per second. This allows a pedestrian that
has just left the curb to complete the crossing with the FLASHING DON’T WALK signal.
Reviews of the 2003 FLASHING DON’T WALK times showed that the following intersections
did not have sufficient FLASHING DON’T WALK times:

= Pennsylvania Avenue and 29" Street,

= Pennsylvania Avenue and 28" and M Streets,
= Pennsylvania Avenue and 25" and L Streets,
» M Street and 26" Street,

» M Street and 25™ Street,

» K Street and 27™ Street

» M Street and 23" Street,

» L Street and 24" Street, and

» L Street and 23" Street.

DDOT Traffic Services Administration should review the signal timings and make the necessary
adjustments to the WALK and FLASHING DON’T WALK phases.

A leading pedestrian interval (LPI) could be added at intersections with a high volume of
pedestrians, or with conflicting turning movements. The LPI gives the pedestrian an advance
WALK signal before the motorists get a green light thus making pedestrians in the crosswalk
more visible to motorists. Advance WALK signals have been shown to reduce conflicts for
pedestrians in several major cities in the United States. The Pennsylvania Avenue at 26™ Street
intersections currently has a five second LPI to cross Pennsylvania Avenue.

An exclusive pedestrian phase could also be considered to provide a safe pedestrian crossing
when there are many high-volume conflicting turning movements at an intersection. This phase
would allow pedestrians to cross all approaches of the intersection without vehicles entering the
intersection. The addition of an exclusive pedestrian phase may however, reduce the ability to
provide adequate traffic signal coordination along arterial streets.
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At this time additional LPI phases and exclusive pedestrian phases are not recommended for
implementation in the study area because an LPI is best used at locations with heavy right turn
movements (such as at 26™ Street and Pennsylvania Avenue) and an exclusive pedestrian phase
would take time away from the traffic signal phases and require adjustments to signal
coordination timings in the study corridor.

6.5 Pavement Marking Upgrades

New pavement markings and new crosswalk pavement markings may make a crossing location
more visible to motorists. Several locations in the study area have faded crosswalk pavement
markings.  The installation of new pavement markings described below would cost
approximately $17,000. This cost does not include milling and overlay of the intersections.

Crosswalks locations to be restriped include:

= M Street at 26" Street (all approaches),

= M Street at 25" Street (all approaches),

= M Street at 24™ Street (all approaches),

= M Street at 23" Street (all approaches),

= L Street and 24™ Street (new markings on the west leg), and

= Pennsylvania Avenue, L Street and 25" Street (all approaches).

Roadway pavement markings (lane lines) to be restriped include:

= M Street from 23" Street to 26" Street (Figure 11),

» L Street from 25" Street to 24™ Street,

= 25™ Street from M Street to Pennsylvania Avenue, and
= 24" Street from M Street to Pennsylvania Avenue.

Figure 11. M Street requires pavement markings.
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6.6 Roadway Resurfacing

Roadways in the area are suffering deterioration due to age and construction activity.
Additionally, cracks in the pavement and patches create tripping hazards for pedestrians. The
cost for resurfacing the proposed roadways and to install new pavement markings would be
approximately $49,000. Locations that require resurfacing are as follows:

e L Street from 25™ Street to 24™ Street should be resurfaced after completion of the
construction of the Columbia House Apartments.

e M Street should be resurfaced from 23™ Street to 26™ Street after construction of the
Columbia House Apartments. M Street pavement conditions are shown in Figure 12.

Figure 12. M Street at 25th Street, poor pavement condition.

6.7 Capacity Improvements

Capacity improvements such as adding turn lanes are limited by the density of the surrounding
development and roadway geometries.

Capacity improvements were examined at K Street and 27" Street and Whitchurst Freeway. An
additional westbound left turn lane on K Street and an additional eastbound through lane on the
Whitehurst Freeway approach were examined. These capacity improvements, are expected to
change the LOS to E during the AM peak hour were found not to change the LOS during the PM
peak hour. The addition of the westbound left-turn lane on K Street would require the widening
of the K Street bridge crossing the 1-66 exit ramp to 26™ Street and an exit ramp to westbound
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Whitehurst Freeway. The additional eastbound through lane would require K Street to be
widened from 27™ Street to Street 25" to accommodate the additional through lane. The cost and
time for development of these improvements should be examined by DDOT Project
Development Team #1 and be addressed as part of the Whitehurst Freeway Deconstruction
Study.

The heavy westbound left turn and through volumes create long queues along K Street that
extend to Washington Circle during the PM peak hour. These queues cause K Street at 24
Street and Pennsylvania Avenue at 24™ Street and the Pennsylvania Avenue, K Street at
Washington Circle intersections to operate poorly. Eliminating the queues from westbound K
Street at 27" Street would reduce congestion on westbound K Street. Traffic patterns need to be
examined to determine the destination of the westbound K Street left turning movement onto 27"
Street. It appears that an alternative connection to Rock Creek/Potomac Parkway or 1-66 could
further reduce congestion on westbound K Street. The development and study of alternatives at
this intersection are outside the scope of this study and would be better accommodated within the
Whitehurst Freeway Study.

The Pennsylvania Avenue and L Street and 25™ Street intersection currently operate at LOS F
during the PM peak hour. Changes to the intersection signal timing may improve the LOS to C.
Signal timing changes are shown in Table 6. However, any changes at this intersection must
also be coordinated with adjacent Pennsylvania Avenue signals to ensure that system operations
along Pennsylvania Avenue are not compromised. Other improvements to the intersection
consist of changing southbound 25" Street from one lane to two lanes resulting in a LOS of D
during the PM peak. This change would require the removal of on street parking during the PM
peak hour.

Table 6. Pennsylvania Avenue/L Street/25™ Street PM Peak Period Signal Timings

Phase Existing Proposed

100 Second Cycle | 100 Second Cycle
Eastbound and Westbound Pennsylvania Avenue | G =41 G=18

Y= 4 Y= 4
Eastbound Pennsylvania Avenue Through and | G =18 G=26
Left Turn Movements Y=4 Y=4
Northbound and Southbound 25™ Street G=27 G =44

Y= 4 Y= 4

LOS F LOS C

Delay 93.1 Delay 31.9
6.8 Parking

Parking in the study area is regulated with several different types of parking zones as detailed
previously. The AM peak period has the most restrictive parking requirements to allow
additional travel lanes to be used during the morning peak hour. A field review was conducted
to determine if additional parking spaces could be provided in the study area. There were several
sites where additional parking could be added, however, these locations have embassies of
foreign countries as the adjacent land use. Parking is typically prohibited in front of embassies
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for security concerns and is unlikely to be allowed. Two to three additional parking spaces could
be provided along Pennsylvania Avenue from just east of the Pennsylvania Bridge over Rock
Creek/Potomac Parkway to 26" Street. Adding parking spaces on the south side of L Street
between 25" and 24" streets would reduce L Street to one travel lane.

A considerable number of residential parking spaces have been eliminated along the construction
site of the Columbia House Apartments. All efforts should be made to restore the parking along
the Columbia House Apartments as quickly as possible. The completion of the Columbia House
Apartments and associated underground parking garage will also provide additional parking.

6.9 Pedestrian Behavior and Education Programs

It was also observed during one field visit that pedestrians would cross Pennsylvania Avenue
between K Street and 24™ Street. Pedestrians should cross Pennsylvania Avenue only at the 24h
Street intersection, or they should navigate their way through Washington Circle to the
appropriate pedestrian crossing. One solution to directing these pedestrians is to install
decorative fencing along the sidewalk or medians to prohibit pedestrians from entering the
roadway. Several locations for the fence can be considered as shown in Figure 13. The
installation of a decorative fence can range from $3,600 to $19,800

i DECORATIVE :
~ FENCING

|
{

WASHINGTON
CIRCLE

Figure 13. Decorative fencing along Pennsylvania Avenue at K Street.
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A targeted pedestrian and driver education program would be beneficial for all residents and
drivers. The pedestrian education program could consist of mailing informational brochures to
residences or radio and television announcements. The driver education program could also
consist of informational brochure sent to businesses or radio and television announcements.
Pedestrians and drivers need to be reminded that they are sharing the roadway and all individuals
should be cautious when entering the roadway or traveling through any area where pedestrians
can be expected. Things that pedestrians and drivers should remember are listed below (Source:
http://www.walkinginfo.org/ee/safety.htm).

“Things to remember as a pedestrian:

o Be predictable. Stay off freeways and restricted zones. Use sidewalks where provided.
Cross or enter streets where it is legal to do so.

e Where no sidewalks are provided, it is usually safer to walk facing road traffic.

e Make it easy for drivers to see you - dress in light colors and wear reflective material in
the evening. It might be wise to carry a flashlight in very dark areas.

o Buy "workout" clothes that incorporate reflective materials and that are highly visible.

o Be wary. Most drivers are nice people, but don't count on them paying attention. Watch
out - make eye contact to be sure they see you!

e Alcohol and drugs can impair your ability to walk safely, just like they do a person's
ability to drive.

o Use extra caution when crossing multiple lanes and higher speed streets.

Things to remember as a driver:

e You can encounter pedestrians anytime and anywhere - even in places where they are not
supposed to be found.

e Pedestrians can be very hard to see - especially in bad weather or at night. You must keep
a lookout and slow down if you can't see clearly.

o Stop for pedestrians who are in a crosswalk, even if it is not marked. When you stop for a
pedestrian in a crosswalk, stop well back so that drivers in the other lanes can also see the
pedestrian in time to stop.

o Cars stopped in the street may be stopped to allow a pedestrian to cross. Do not pass if
there is any doubt!

e Don't assume that pedestrians see you or that they will act predictably.
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e When you are turning, you often will have to wait for a "gap" in traffic. Beware that
while you are watching for that "gap", pedestrians may have moved into your intended
path.

e Be especially attentive around schools and in neighborhoods where children are active.
Drive there like you would like people to drive in front of your own home!”

7. SUMMARY AND RECOMMENDATIONS

The area known as the Lower West End located in Washington D.C. was studied to determine
short-term improvements that could be implemented (within 12 months) to improve traffic
operations and safety. A total of seventeen intersections were included in this study.

Most of the intersections are expected to operate at LOS D or better. Long traffic queues from
westbound K Street at the 27" Street intersection create traffic congestion at K Street and 25"
Street, K Street and 24™ Street and K Street, 24™ Street and Pennsylvania Avenue intersections.
To reduce this congestion, a long term improvement to the K Street and 27" Street intersection is
required. Additional capacity improvements at this intersection cannot be completed within
twelve months. The capacity improvements at this intersection should be addressed in the
Whitehurst Freeway Deconstruction Study.

Short-term improvements that can be made in the study area include the resurfacing of M Street,
25t Street, 24" Street and L Street, new pavement markings on M Street, L Street and crosswalk
locations listed previously, and additional regulatory and warning signing on northbound 26"
approaching Pennsylvania Avenue. Neckdowns could be installed at 26™ Street and
Pennsylvania Avenue, to reduce the pedestrian crossing time.

The Columbia House Apartment construction has impacted the community by eliminating on
street parking and sidewalks along the construction site (almost one city block, all sides). The
additional traffic associated with the construction activity does not seem to impact signal
operations as most of the construction vehicles are not using the street during the peak hours.
The Lower West End will benefit from restoration of parking spaces and sidewalks around the
Columbia House Apartments and the additional parking garage when the construction is
completed. All resurfacing activities and installation of new pavement markings should be
implemented after construction of the Columbia House Apartments is completed.

A summary of short term recommendations is provided in Table 7.

Lower West End Traffic Study 29
July 2006



Table 7. Task Matrix

Task/Project Description

Responsible Administration

Notes

6.1 Neckdowns at: TSA
Pennsylvania Ave and 26th Street
M Street at 26th Street
M Street at 25th Street
M Street at 24th Street
M Street at 23rd Street
6.2 Countdown Pedestrian Signals TSA Already Implemented.
6.3 Signing TSA
26th Street at Pennsylvania Avenue
6.4 Pedestrian Signal Timings TSA Already Implemented
6.5 Pavement Marking Upgrades TSA
Crosswalks: M at 26th,25th,24th,23rd
L Street at 24th
Pennsylvani Ave at L and 25th
Roadway Pavement Markings
M Street from 23rd to 26th
L Street from 25th to 24th
25th Street from PA Ave to M St.
24th Street from PA Ave to M St
6.6 Roadway Resurfacing IPMA
L Street from 25th to 24th
M Street from 23rd to 26th
6.7 Capacity Improvements
Additional Capacity IPMA
Signal Timing at L, Pennsylvania and 25th. TSA
6.8 Parking TSA
6.9 Pedestrian Behviour
Decorative Fencing at PA Ave and K Street IPMA
Pedestrian and Driver Education Program TPPA
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APPENDIX A - Bus Route Details



Pennsvilvania Avenue Line (Route 30, 32, 34, 35.36)

Routes 30, 32, 34, 35, 36 operate 24 hours a day on weekdays, weekends and holidays.
WMATA records revealed that Routes 30,32,34,35 and 36 carried the highest total ridership for
the entire Washington D.C metropolitan area for the past three years.

Routes begin at the Friendship Heights Metro Station and terminate at Southern Avenue and
Naylor Road Metro Stations. Routes enter the study area at the intersection of Pennsylvania
Avenue and M streets and continue eastward along Pennsylvania Avenue until they reach
Washington Circle. WMATA records indicate that headways average 3 minutes during the AM
and PM peak hours in both directions. Records also indicate higher bus boardings during the PM
peak hours at the intersection of Pennsylvania Ave at 28th Street and higher alightings during the

AM peak hours at the intersection of Pennsylvania Ave at L Street.

Bailston — Farragut Square Line (38B)

Route 38B operates 24 hours a day on weekdays, weekends and holidays. [t begins at the
Farragut North Metro Station and terminates at the Ballston Metro Station in Arlington County
Virginia. Route 38B enters the study area at Washington Circle and continues westward along
Pennsylvania Avenue until the intersection of Pennsylvania Avenue and M Street. WMATA
records revealed that headways average 15 minutes during the AM and PM peak hours. Records
also indicate higher bus boardings and alightings during the AM peak hours at the intersection of
Pennsylvania Ave at 28th Street.

MacAuthur Blvd — Georgetown Line (D5)

Route D5 operates on weekdays during AM and PM peak hour periods only. It begins at
Massachusetts and Westbard Avenues in Maryland and terminates at Farragut Square. Route D5
enters the study area at Washington Circle and continues westward along Pennsylvania Avenue
until the intersection of Pennsylvania Avenue and M Street. WMATA records revealed that
headways average 20 and 25 minutes during AM and PM peak hours respectively. Records also
revealed that while bus boardings were low, alightings were highest during the AM peak hours at
the intersection of Pennsylvania Ave at L Street.

Brookiand — Potomac Park Line (H1)

Route HI operates on weekdays during AM and PM peak hour periods only. It begins at the
Brookland/Catholic University Metro Station and terminates at Potomac Park. Route H1 enters
the study area at M Street and 23" Street and continues southward along 23" Street until it
reaches Washington Circle.  WMATA records indicated that headways average 20 minutes
during AM and PM peak hour periods. Records also indicated that while bus boardings were
low, the highest number of passengers alighted buses during the AM peak hour period at the
intersection of M Street and 23™ Street.



Connecticut Avenue Line (L1)

Route L1 provides limited operation on weekdays during the AM and PM peak hours. It begins
in Potomac Park and terminates at Chevy Chase Circle in Maryland. Route L1 enters the study
arca at M Street and 23" Street and continues southward along 23™ Street until it reaches
Washington Circle. WMATA records indicate an average headway of 15 minutes during the
AM peak hour period. Records also indicated that while bus boardings were low, the highest
number of passengers alighted buses during the AM peak hour period at the intersection of 23"
and L Streets.

Massachusetts Avenue Line (N3)

Route N3 provides limited operation on weekdays during the AM and PM peak hours. It
operates between the Friendship Heights Metro Station and Federal Heights. Route N3 enters
the study area at M Street and 23™ Street and continues southward along 23" Street until it
reaches Washington Circle. WMATA records indicate an average headway of 25 minutes during
the AM peak hour period. Records also indicated that while bus boardings were low, the highest
number of passengers alighted buses during the AM peak hour period at the intersection of 23"
Street and L Street.

Circulator

The Circulator operates on M Street, Pennsylvania Avenue and K Street and goes to Union
Station. The Circulator operates from 7 AM to 9PM with headways of 10 minutes. The
circulator is the new bus service in the area and ridership information was not available for this
study.



APPENDIX B - Parking Details



Pennsylvania Avenue

There are a variety of parking conditions along Pennsylvania Avenue between Washington
Circle and 29" Street. They are described as follows:

e No parking is allowed on either side ot Pennsylvania Avenue, between Washington
Circle and 24" Street, at any time.

e One-hour metered parking is allowed on the south side of Pennsylvania Avenue,
between 24™ Street and 25" Street, during off-peak hours. Parking is not allowed
during weekday peak hours of 7:00 AM to 9:30 AM. All-day metered parking is
allowed on the north side of Pennsylvania Avenue, between 24" Street and 25"

Street.

e Metered parking is allowed on the north side of Pennsylvania Avenue, between 25%
Street and 26" Street, during off-peak hours. Parking is not allowed during weekday
peak hours of 7:00 AM to 9:30 AM and 4:00 PM to 6:30 PM.

e Two-hour metered ?arking is allowed on both sides of Pennsylvania Avenue, between
26™ Street and 28" Street, during off-peak hours. Parking is not allowed during
weekday peak hours of 7:00 AM to 9:30 AM and 4:00 PM to 6:30 PM.

e Parking is allowed at all times on the south side of Pennsylvania Avenue only,
between 28" Street and 29" Street.

L. Street

Parking conditions along L Street between 23" Street and 26" Street are described as follows:

e No parking is allowed during the day on the south side of L Street, between 23" Street
and 24™ Street. Two hour parking is allowed from 7:00 AM to 6:30 PM. One-hour
metered parking is allowed on the north side from 9:30 AM to 6:30 PM. Parking is not
allowed during peak hours ot 7:00 AM to 9:30 AM and 4:00 PM to 6:30 PM.

e No parking is allowed on the south side of L Street, between 24™ Street and 25™ Street.
Two-hour metered parking is allowed on the north side during off-peak hours. Parking is
not allowed on the north side during the peak hours ot 7:00 AM to 9:30 AM. The
parking on the north side of the street has been temporarily removed due the construction
of the Columbia House Apartments.

th

e Parking is allowed on both sides of L Street between 25" Street and 26" Street.



M Street

There are a variety of parking conditions along M Street between 26" Street and 29" Street.
They are described as follows:

e Two-hour metered parking is allowed during the day from 7:00 AM to 6:30 PM on the
north and south sides of M Street, between 23™ Street and 24" Street. Free parking is
allowed after 6:30 PM.

e Metered parking is allowed during the day from 7:00 AM to 6:30 PM on the north and
A .

: - o ) ) th @ cth o : :
south sides of M Street, between 24" Street and 25 Street. Free parking is allowed aftter
6:30 PM. Off-street parking consisting of a public parking lot on the south side of the
street.

e Sections of metered parkin§ and non-metered parking exist on the south side of M Street,
between 25" Street and 26" Street, and metered parking exists on the north side.

e No parking is allowed on either side ot M Street, between 26" Street and 28" Street.

23" Street
Parking conditions along 23" Street are described as follows:

e Permit parking is allowed on the east side of 23" Street, while no parking is allowed on
the west side of the street, between Washington Circle and L Street.

e No parking is allowed on the east side of 23" Street, between L Street and M Street from
7:00 AM to 9:30 AM and from 4:00 PM to 6:30 PM. Two hour parking is allowed on the
cast side of 23" Street from 9:30 AM to 4:00 PM. A private parking lot that serves a
condominium complex is located on this side. Metered parking is allowed during non-
peak hours on the west side of 23" Street, between L Street and M Street.  Off-street
parking consisting of a public parking lot is also provided on his side of the street.

24th Street, 25th Street, and 26th Street

Parking conditions along these streets are described as follows:

e Some two hour metered and permit parking is allowed during the day on the east side of
24" Street. A public parking lot is also located on this side. Metered parking is allowed
on the west side of 24™ Street, during off-peak hours. Parking is not allowed during peak
hours of 7:00 AM to 9:30 AM and 4:00 PM to 6:30 PM on the west side.



e Two hour parking from 7:00 AM to 8:30 PM is allowed on both sides of 25" Street,
between L Street and M Street.

e Two hour metered and non-metered parking is allowed during day on the east side of 26"
Street, between Pennsylvania Avenue and M Street. Two-hour non-metered is allowed
on the west side of the street from 7:00 AM to 8:30 PM.

L]



APPENDIX C - Turning Movement Data
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o o) L4 2z 0 13! 9] 14 G 1 a G C 3 e
0315 AM 3 i 28 ! 3 17 G 1 0 o} 4] 0 G 21
09:30 AM [§) 4G G 2i 2 3 17 G 12 s} 1 | o] 3 ] 3 e
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2iti Streat M Streot ‘ 2Cih Streat M Stroat
Frem Morth From East Frem Scuth From West
Start Time  Rgint Toru Left Peds  Right  Thru Lett. Peds  Rgnt Tory Leit - Pods Thru Left Peds  int 7ok
Frotar 1.5 1.0 S FO NI o RN e 1.0 100 10 10 10 100 10 0
07°3C AM 1 2 C 5 1 4% g 3 " 3 10 2 0 " S 7
C7:45 AM 3 c y 18 3 47 1 0 0 1 g 5 0 3 y 4 3
Tetal . 2 ¢ 20 4 53 1 o 2 4 19 7 G ¢ o 4 15
C3:00 AN o Q o 1 2 £1 3 0 bl 0 S C 0 8! 2 0 7
£3:15 AM C s 0 g 4 51 1 1 5 b 11 6 o c 4 3
C3:3C AM s C 1 o 57 4 3 0 ! 10 7 0 0 0 3 10
£3:458 AM 0 3 " 25 o 83 5 3. 3! 0 ) 2 0 0 1 14
Total Q0 o 0 48 2 257 18 7. Q0 0 48 21 0 o ! 3 40
0 ] 3 20 3 35 3 1 0 3 10 0 ) 5 n 14
5 5! 17 o1 8 3 G o 17 13 0 3] y 10 15
8 2 3 13 2 109 2 5 9! 2 15 1" 0 0 0 13 21
i 1 0 44 | 1 122 11 1 g 1 21 23 | 5 5 { 10 23
1 4 0 124 6 417 31 10| 0 3 62 57 0 0 0 40 | 75
10:00 AM 0 1 0 40 | 1 100 8 5 0 1 18 10| 0 0 0 5| 18
10:15 AM 0 0 0 32, 0 109 7 6 0 0 13 7! 0 0 0 4 17
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 ’ 0 0 0 0 1
10:45 AM 0 0 0 0l 0 0 0 0 0 0 0 0! 0 0 0 0,
Total 0 1 0 72 1 209 15 1, 0 1 31 17 0 0 0 9! 36
11:00 AM 0 0 0 0 0 0 0 0 0 0 0 ol 0 ) 0 o
11:15 AM 0 0 0 0. 0 0 0 0 0 0 0 0 ‘ 0 0 0 0]
11:30 AM 0 0 0 0’ 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.
Total o 0 0 0, 0 0 0 0! 0 0 0 0l 0 0 0 oF
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01:45 PM 0 0 0 0 0 0 0 ol O] o 0 0 0 0 0 o
Total 0 o 0 0! 0 0 0 0! g 0 0 0 0 0 0 0
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23100 PM 3 3 o 2 y o C o ! 35 3 G C
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23145 PM 2 2 0 o ) o 2 ! > g 0 c 0 3 2
Tatal 3 5 < 2 " 3 5 o g 3 ! 3 z
2400 PM S > > g 3 g 2 z " 9 2 3 z 3 C z
S48 PA " z G ” > > y C 3 s 3 S 3 3 z z
1450 PM g J 3 2z > 143 5 4 3 > z 2 ) y z
TaaE PM 5 3 3 > § b 3 b 2 b 3 o b b
Tot ) k ¥ 32 C 43 5 4 3 3 1 “ 3 3 o i
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C6:15 PM 2 2 0 50 ) 213 15 1 3 2 10 6 0 0 c 2 cts]
56:30 PM S x 0 7 C 2583 12 7 0 1 14 7 0 ) J 5 37
C6:45 PM U 0 0 44 1 222 12 8 1 0 16 11 0 0 0 4 31
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Start Time  Right nru o Lefts Peds | Right Tru  Lett  Pods  Rights Thru Left Peds  Right Thu Loft Pods Int Tok
Faster 10 1. 1.0 1.3 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.6 .
3 AM 0 3 0 2 9 50 4 4 s i3 2 i O G G 4 =
7:45 AM 3 2 9 0, 23 53 3 6 0 14 1 1 0 0 0 D I
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APPENDIX D - Exiting Conditions Capacity Analysis - 2004 (HCM)



Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 3: M Street & 23rd St.
A ey T ANt AN

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

Lane Configurations 41t 1>

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.86 0.95

Frt 1.00 0.97

Fit Protected .99 1.00

Satd. Flow (prot) 5896 3215

Flt Permitted 0.99 1.00

Satd. Fiow {perm) 5896 3215

Voiume (vph) G 0 G 254 628 0 0 0 0 g 750 183

Peak-hour factor, PHF 082 0682 092 082 082 092 092 082 0982 082 092 092

Adj. Flow (vph) 0 0 0 276 683 0 0 0 0 0 815 177

RTOR Reduction {vph} 0 0 0 0 56 0 g 0 0 0 18 0

Lane Group Flow (vph) 0 0 0 0 903 0 0 0 0 0 974 0

Turn Type , Perm

Protected Phases 8 6

Permitted Phases 8

Actuated Green, G (s) 450 440

Effective Green, g{s) 46.0 46.0

Actuated g/C Ratio 0.46 0.46

Clearance Time (s) 5.0 6.0

Lane Grp Cap (vph) 2712 1479

v/s Ratio Prot c0.30

v/s Ratio Perm 0.15

vic Ratio 0.33 0.66

Uniform Delay, d1 17.2 20.9

Progression Factor 1.00 1.00

Incremental Delay, d2 0.3 23

Delay {s) 175 23.2

Level of Service B C

Approach Delay (s) 0.0 17.5 0.0 23.2

Approach LOS A B A C

Intersection Summary - o . o

HCM Average Control Delay 20.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

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

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report

KC! Technologies, Inc. Page 1



Lower West End existing AM

HCM blgnahzed Intersection Capacity Analysis 4: Pennsylvania Avenue & 26th Street
IR RN T

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

Lane Configurations 41t 44 hd b T i &

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 10 12 10 12 10 10 10 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 40

Lane Util. Factor 0.86 095 100 1.00 095 0.95 1.00

Frpb, ped/bikes 1.00 100 083 100 092 091 1.00

Fipb, ped/bikes 1.00 100 100 097 1.00 1.00 0.96

Frt 1.00 1.00.- 085 100 087 0.85 1.00

Flt Protected 1.00 1.00 1.00 095 1.00 1.00 0.95

Satd. Fiow {prot) 6400 3539 1226 1710 1320 1281 1587

Satd. Flow {perm} 5940 3539 1226. 1314 1320 1281 763

Volume (vph) 13 1550 0 0 312 25 55 28 449 39 0 0

Peak-hourfactor, PHF . 092 092 092 092 052 092 092 092 082 082 052 092

Adj. Flow (vph) 14 1685 0 0 339 27 60 30 488 42 0 0

RTOR Reduction {vph) 0 0 0 0 0 12 0 4 4 0 0 0

Lane Group Flow (vph) 0 1699 0 0 339 15 60 270 240 0 42 0

Confi. Peds. {#/hr) 49 173173 49 19 ' 41 41 19

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 48.0 48.0-:480 350 350 350 36.0

Effective Green, g (s) 55.0 550 550 370 37.0 37.0 37.0

Actuated g/C Ratio 0.55 055 0585 037 037 037 0.37

Clearance Time (s) 11.0 11.0 11.0 6.0 6.0 6.0 5.0

Lane Grp Cap (vph) 3267 1946 674 - 486 488 474 282

v/s Ratio Prot 0.10 ¢0.20

v/s Ratio Perm c0.29 001 005 0.19 0.06

v/c Ratio 0.52 017 002 012 055 0.51 0.15

Uniform Delay, d1 14.2 11.2° 102208 250 244 21.0

Progression Factor 0.68 044 038 1.00 1.00 1.00 1.83

Incremental Delay, d2 0.6 0.2 0.1 0.5 4.5 3.8 1.1

Delay (s) 10.2 5.1 40 213 294 283 39.5

Level of Service B A A C C 104 D

Approach Delay (s) 10.2 5.1 28.1 39.5

Approach LOS B A C D

Intersection Summ e e S

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

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

Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
KC! Technologies, Inc. Page 2



Lower West End

HCM Signalized Intersection Capacity Analysis

Existing AM
5: M Street & 25th St.

A ey v AN 2|4

Movement EBL - EBT  EBR - WBL WBT WBR NBL NBT NBR . SBL SBT SBR
Lane Configurations i & P
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 1.00 1.00
Frpb, ped/bikes 0.96 1.00 0.92
Fipb, ped/bikes 0.98 0.97 1.00
Fri 0.98 1.00 0.92
Flt Protected 1.00 0.98 1.00
Said. Flow (prot) 5463 1653 1461
Fit Permitted 1.00 (.89 1.00
Satd. Flow {perm) 5483 1485 1461
Volume (vph) 0 0 0 58 445 98 70 155 0 0 25 41
Peak-hour factor, PHF. 082 0682 082 082 082 082 082 082 082 052 082 082
Adj. Flow (vph) 0 0 0 63 484 107 76 168 0 0 27 45
RTOR Reduction {vph) 0 0 0 0 35 0 0 0 0 0 23 0
Lane Group Flow (vph) 0 0 0 0 619 0 0 244 0 0 49 0
Confl.:Peds. (#/hr) 79 56 56 79 65 187 . 187 65
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 43.0 47.0 47.0
Effective Green, g (s) 44.0 48.0 48.0
Actuated g/C Ratio 0.44 0,48 0.48
Clearance Time (s) 5.0 5.0 5.0
Lane Grp Cap (vph) 2404 718 701
v/s Ratio Prot 0.03
v/s Ratio Perm 0.11 c0.16
v/c Ratio 0.26 0.34 0.07
Uniform: Delay, d1 17.7 16.2 14.0
Progression Factor 1.66 1.24 1.00
Incremental Delay, d2 0.3 0.1 0.2
Delay (s) 29.6 20.1 14.2
Level of Service C C B
Approach Delay (s) 0.0 29.6 201 14.2

c B

Approach LOS A
Intersection Summary e

HCM Average Control Delay

26.0

HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 100.0
intersection Capacity Utilization 38.7%
Analysis Period (min) 156

¢ Critical Lane Group

' HCM Level of Servicé

Sum of Jost time (s)
ICU Level of Service

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7
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AAAAA \ AR

Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 6: M Street & 24th St.
N e Y,

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

Lane Configurations it "y T

ideal Flow {(vphpl) 1960 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 40

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes 0.95 1.00 0.95

Fipb, ped/bikes 0.97 0.96 1.00

Frt 0.98 1.00 0.97

Fit Protected 0.99 0.99 1.00

Satd. Fiow (prot) 5348 1644 1604

Fit Pemmieu 0.99 .87 1.00

Satd. Fiow {perm) 5348 1451 1604

Volume (vph) 0 0 0 110 473 69 77 201 0 0 118 36

Feak-hour lauuf FHF 0.92 0.92 0.82 0.82 0.82 0.82 0.2 0.82 0.52 0.92 0.2 0.82

Adj. Flow (vph) 0 0 0 120 514 75 84 218 0 0 128 39

RTOR Redugction (vph) 0 0 0 0 21 0 0 0 0 0 11 0

Lane Group Flow (vph) 0 0 0 0 688 0 0 302 0 0 156 0

Confl. Peds. (#/hr) 59 163. 104 104

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2

Actuated Green, G (s) 43.0 47.0 47.0

Effective Green, g (s) 44.0 48.0 48.0

Actuated g/C Ratio 0.44 0.48 0.48

Clearance Time (s) 5.0 5.0 5.0

Lane GrpCap.{vph) 2353 896 770

v/s Ratio Prot 0.10

v/s Ratio Perm 0.13 c0.21

v/c Ratio 0.29 0.43 0.20

Uniform Delay, d1 18.0 17.1 15.0

Progression Factor 1.51 0.73 1.00

Incremental Delay, d2 0.3 1.7 0.6

Delay (s) 27.5 14.1 15.6

Level of Service C B B

Approach Delay (s) 0.0 27.5 141 15.6

Approach LOS A C B B

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.37

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

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087 .c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 7: Pennsylvania Avenue & 24th St
Ay 8t U] 4N A

Movement EBL EBR EBR2  NBL ~NBT NBR SBL SBT SBR . NWL NWR

Lane Configurations ool ol % T & L b

ideal Flow (vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0 40 4.0 40

Lane Util. Factor 0.76 1.00 1.00 1.00 1.00 0.94

Frt 085 085 1.00 1.00 0.99 0.97

Flt Protected 1.00 100 085 100 0.99 0.96

Satd. Flow (prot) 3369 1478 1652 1737 1701 4588

Fit Permitted 100 100 070 100 0.94 0.96

Satd. Flow (perm) 3369 1478 1222 1737 1608 4588

Volume (vph) 0 1101 83 158 287 2 17 80 11 465 95

Peak-hour factor, PHF  $.92 - 092 - 092 092 092 092 092 092 0982 092 092

Adj. Flow (vph) 0 1197 90 172 312 2 18 87 12 505 103

RTOR Reduction (vph) 0 0 58 0 0 0 0 4 0 33 0

Lane Group Flow (vph) 0 1197 32 172 314 0 0 113 0 575 0

Turn Type Perm: Perm Perm

Protected Phases 4 2 6 8

Permitted Phases 4 2 6

Actuated Green, G (s) 350 350 550 550 55.0 35.0

Effective Green, g (s) 36.0 36.0 56.0° 560 56.0 36.0

Actuated g/C Ratio 0.36 036 0.56 0.56 0.56 0.36

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 1213 532 684 973 900 1652

v/s Ratio Prot c0.36 c0.18 013

v/s Ratio Perm 002 0.14 0.07

vic Ratio 099 006 025 032 0.13 0.35

Uniform Delay, d1 318 209 113 118 104 234

Progression Factor 1583 325 0.84 .0.87 1.85 1.00

Incremental Delay, d2 19.5 0.2 0.8 0.8 0.3 0.6

Delay (s) 68.0 68.2° 1037 110 195 24.0

Level of Service E E B B B C

Approach Delay (s) 68.0 10.8 19.5 240

Approach LOS E B B C

Infersection Summary. -
HCM Average Control Delay

439 HCM Level of Service

HCM Volume to Capacity ratio 0.58

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

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
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‘AT

Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 8: L Street & 25th St.
I N N N N
Movement NBL . NBT NBR NBR2 SBL2z 'SBL  SBT SBR SEL2 - SEL ' SET NWT
Lane Configurations % & 5 4ttt 4
tdeal Flow {vphpl} 1906 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.81 0.81 091
Frpb, ped/bikes 0.77 0.99 100 100 0.94
Flpb, ped/bikes 0.99 0.75 1.00 097 1.00
Frt 0.89 1.00 1.00 100 098
Fit Protected 0.99 0.95 095 098 1.00
Satd. Flow {prot) 1174 1227 1338 5360 - 4379
Fit r't::l‘miucu 0.97 .71 085 0.76 1.00
Satd. Flow (perm) 1145 916 1338 4120 4379
Volume (vph) 3 2 9 13 72 178 0 9 187 1058 1097 274
Peak-hour factor, PHF -~ 0892 092 0872 092 092 092 092 0982 092 092 092 092
Adj. Flow (vph) 3 2 10 14 78 193 0 10 203 1150 1192 298
RTOR Reduction (vph) 0 10 0 0 0 0 1 0 0 0 0 0
Lane Group Flow (vph) 0 19 0 0 0 0 280 0 0 677 1868 341
Confl. Peds. (#fhr) 90 107 38 107 38 90 148 107
Turn Type Perm Perm Perm Prot  Prot
Protected Phases 2 6 7 7 4 8
Permitted Phases 2 6 6
Actuated Green, G (s) 26.0 26.0 43.0 640 170
Effective Green, g (s) 28.0 28.0 430 640 170
Actuated g/C Ratio 0.28 0.28 043 064 017
Clearance Time (s) 6.0 6.0 4.0 4.0 4.0
Lane Grp Cap (vph) 321 256 575 3170 744
v/s Ratio Prot c051 025 0.08
v/s Ratio Perm 0.02 c0.31 c0.12
v/c Ratio 0.06 1.09 1.18 1.00dI 0.46
Uniform Delay; d1 26.4 36.0 285 104374
Progression Factor 1.00 0.87 136 160 0.72
Incremental Delay, d2 0.4 , 83.0 95.6 0.7 2.0
Delay (s) 26.7 114.4 1342 17.3 2838
Level of Service C F F B c
Approach Delay (s) 26.7 114.4 484 28.8
Approach LOS C F D C
Intersection Summary S -
HCM Average Control Delay 51.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period {min) 15

dl Defacto Left Lane. Recode with 1 though lane as a left lane.
¢. Critical' Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 8: L Street & 25th St.
Movement NWR

L& Configurations

ideal Fiow (vphpl) 1900

Lane Width 10

Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes
Frt

Flt Protected

Satd. Flow (prot)

Fit Permiiied

gy ey f g P o om e A

Satd. riow (permyj

Volume {vph) 40
Peak-hour factor, PHF .~ 0.92
Adj. Flow (vph) 43

RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 148
Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

Clearance Time (s)

Lane Grp.Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
KCi Technologies, Inc. Page 7



Lower West End

HCM Signalized Intersection Capacity Analysis

Existing AM
9: WB-K-Local & K-Street

N d

g

i T
Movement EBL EBR ~NBL. NBR ~SEL = SER SWL SWR
Lane Configurations ol e
Ideal Flow (vphpl) 19006 18006 1900 1800 1800 1800 1900 1900
Lane Width 12 12 12 12 12 10 12 10
Total Lost time (s) 4.0 40
Lane Util. Factor 0.76 0.88
Frt 0.85 0.85
Flt Protected 1.00 1.00
Satd. Flow (prot) 3369 2601
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3369 2601
Volume {vph)} 0 ¢ 0 0 0 1135 0 206
Peak-hour factor, PHF- 092 (092 092 092 092 (092 092 092
Adj. Flow (vph) 0 0 0 0 0 1234 0 224
RTOR Reduction (vph) g G ] 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 0 1234 0 224
Turn Type
Protected Phases
Permitted Phases 6 4
Actuated Green, G (s) 425 48.5
Effective Green, g (s) 43.0 49.0
Actuated g/C Ratio 0.43 0.49
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 1449 1274
vls Ratio Prot
v/s Ratio Perm ¢0.37 c0.09
v/c Ratio 0.85 0.18
Uniform Delay, d1 25.6 14.2
Progression Factor 0.86 1.00
Incremental Delay, d2 21 0.3
Detay (s) 24.1 14.5
Level of Service C B
Approach Delay (s) 0.0 0.0 24.1 145

A C B

Approach LOS A
o i

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

i HCIVI Level of SeNice

Sum of lost time (s)
ICU Level of Service

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7
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Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 10: Pennsylvania Avenue & 28th Street
N T

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

Lane Configurations A 4 s 4»

ldeal Flow (vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 0.91 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.95 0.94 1.00

Fipb, ped/bikes 1.00 1.00 0.99 0.92

Frt 1.00 (.28 0.91 1.00

Flt Protected 1.00 1.00 .99 0.95

Satd. Flow {prot) 5078 3286 1553 1633

Fit Permiited 0.94 1.00 0.92 0.69

Satd. Fiow (perm) 4761 3286 1455 1180

Volume {vph) 7 1101 0 0 293 55 14 4 B 177 0 5

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

Adj. Fiow {vph) & 1197 0 0 318 60 15 4 39 192 0 5

RTOR Reduction (vph) 0 0 0 0 16 0 0 12 0 0 1 0

Lane Group Flow (vph) 0 1205 0 0 362 0 0 46 0 0 196 o

Confl. Peds. (#/hr) 94 99 99 94 26 45 45 26

Turn Type Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 47.0 47.0 43.0 43.0

Effective Green, g (s) 48.0 48.0 440 44.0

Actuated g/C Ratio 0.48 0.48 0.44 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 2285 1577 640 519

v/s Ratio Prot 0.1

v/s Ratio Perm c0.25 0.03 c0.17

v/c Ratio 0.53 0.23 0.07 0.38

Uniform Delay, d1 18.1 15.2 16.2 18.8

Progression Factor 0.22 0.69 1.00 1.45

Incremental Delay, d2 0.7 0.3 0.2 2.0

Delay (s) 4.6 10.8 16.4 29.2

Level of Service A B B C

Approach Delay (s) 4.6 10.8 16.4 29.2

Approach LOS A B B C

Intersection Summary e S b |

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

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

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End

HCM Signalized Intersection Capacity Analysis 12: M Street &
~ Y ¢ TN
Movement EBR EBR2 WBL.  WBT WBR  NWL
Lane Configurations o T4 bt
ideal Flow (vphpl) 1900 1900 1900 13800 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.76 0.91 0.97
Frt 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95
Satd. Flow (prot) 3610 5053 3433
Fit Permitted 1.00 1.00 0.95
Satd. Flow (perm) 3610 5053 3433
Volume (vph) 1136 34 15 432 15 308
Peak-hour factor, PHF  0.92 06.92 082 092 092 052
Adj. Fiow {vph) 1235 37 16 470 16 - 333
RTOR Reduction (vph) 2 0 0 3 0 0
Lane Group Flow {(vph) 1270 G 0 499 0 333
Turn Type custom Perm Prot
Protected Phases 8 2
Permitted Phases 4 8
Actuated Green, G{s) . 58.5 58.5 325
Effective Green, g (s) 59.0 59.0 33.0
Actuated ¢g/C Ratio 0.59 0.59 0.33
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 2130 2981 1133
v/s Ratio Prot ¢0.10
v/s Ratio Perm c0.35 0.10
v/c Ratio 0.60 0.17 0.29
Uniform Delay, d1 13.0 93 24.9
Progression Factor 0.79 1.57 1.46
incremental Delay, d2 1.2 0.1 0.6
Delay (s) 11.3 14.7 36.9
Level of Service B B D
Approach Delay (s) 14.7
Approach LOS B

Intersection Summar

16.2

HCM L evel of Service R B

HCM Average Control Delay

HCM Volume to Capacity ratio 0.49

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

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period {min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
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Inat

Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 17: K Street & WB K Local
A . v AN L

Movement - EBL - EBT- WBT WBR - SBL  SBR SWL SWR

Lane Configurations 4 Lt

ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1800 1900

Lane Width 12 12 12 12 12 12 10 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 0.97

Frt 1.00 0.98

Fit Protected 1.00 0.96

Satd. Flow (prot) 3539 3174

Flt Permitted 1.00 0.96

Satd. Flow (perm) 3539 3174

Volume \vpn; 0 0 679 O 0 G 140 18

Peak-hour factor, PHF .. 092 0962 . 092082 09%2.. 092 092 092

Adj. Flow (vph) 0 0 738 0 0 0 152 20

RTOR Reduction ( p ) g O 0 G 0 0 o o

Lane Group Flow (vph) 0 0 738 0 0 0 172 0

Turn Type

Protected Phases 8 6

Permitted Phases

Actuated Green, G (s) 60.5 30.5

Effective Green, g(s) 61.0 31.0

Actuated g/C Ratio 0.61 0.31

Clearance Time (s) 4.5 4.5

Lane Grp Cap (vph) 2159 984

v/s Ratio Prot c0.21 c0.05

v/s Ratio Perm

v/c Ratio 0.34 017

Uniform Delay, d1 9.6 25.2

Progression Factor 1.00 1.13

Incremental Delay, d2 04 0.4

Delay (s) 10.0 289

Level of Service B C

Approach Delay (s) 0.0 100 0.0 28.9

Approach LOS A B A C

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

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

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Existing AM
HCM Signalized Intersection Capacity Analysis 19: WB K Local & 24th St.
N .
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations It 44 A rd
ideai Fiow (vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 10 12 12 10 12 12 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 0.89 1.00 1.00 0385
Fit Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2948 3302 1739 1478
Flt Permitted 1.00 0.95 100 100
Said. Flow {(perm) 2948 3152 1739 1478
folume (vph) G 0 0 0 192 489 3 433 0 0 130 34
Pesk-hour factor, PHF 092 0982 092 092 0982 092 082 082 092 092 0982 092
Adj. Flow (vph) 0 0 0 0 209 532 3 4 0 0 141 37
RTOR Reduction {vph) 0 0 0 0 113 0 0 0 0 0 0 22
Lane Group Flow {vph) 0 0 0 0 628 0 0 474 0 0 141 15
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 51.5 39.5 395 395
Effective Green, g (s) 52.0 40.0 40.0 400
Actuated g/C Ratio 0.52 0.40 0.40 040
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 1533 1261 696 591
v/s Ratio Prot c0.21 0.08
v/s Ratio Perm c0.15 0.01
v/c Ratio 0.41 0.38 0.20 0.03
Uniform Delay, d1 146 212 196 182
Progression Factor 0.57 0.84 097 1.20
Incremental Delay, d2 0.8 0.8 07 0.1
Delay (s) 9.2 18.6 19.7 219
Level of Service A B B C
Approach Delay (s) 0.0 9.2 18.6 202
Approach LOS A A B C
Intersection Summary , SR : s
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.5% iCU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 25: EB K Local & 24th St.
Ay ¢ ANt 2]/

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

Lane Configurations 4 1 i |

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00

Frt 0.99 0.97 1.00

Flit Protected 0.99 1.00 0.99

Satd. Flow (prot) 3358 1744 1774

Flt Permitted 0.99 1.00 0.83

Satd. Fiow (perm) 3358 1744 1803

Volume {vphj) 171 528 34 0 0 ¢ g 285 8C 38 91 0

Peak-hour factor, PHF . 082 0862 082 0982 09%2 082 082 092 092 092 092 092

Adj. Flow (vph) 186 574 37 0 0 0 0 288 87 42 99 0

RTOR Reduction (vph) O 4 0 G O 0 0 11 0 4] G 0

Lane Group Flow (vph) 0 793 0 0 0 0 0 364 0 0 141 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 6

Actuated Green, G (s) 46.3 447 447

Effective Green, g (8) 46.8 45.2 452

Actuated g/C Ratio 0.47 0.45 0.45

Clearance Time (s) 4.5 45 45

Lane Grp Cap (vph) 1572 788 679

v/s Ratio Prot c0.21

v/s Ratio Perm 0.24 0.09

v/c Ratio 0:50 0.46 0.21

Uniform Delay, d1 18.5 19.0 16.6

Progression Factor 1.00 1.00 0.02

Incremental Delay, d2 1.2 1.9 0.7

Delay (s) 19.7 20.9 1.0

Level of Service B C A

Approach Delay (s} 19.7 0:0 20.9 1.0

Approach LOS B A C A

HCM Average Control Delay 18.0 HCM Level of Service B

HCM Volume to Capacity ratio 048

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

Intersection Capacity Utilization 56.4% ICU: Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087 .c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report

KClI Technologies, Inc. Page 13



Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 27: L Street & 23rd St.
N R T .

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

Lane Configurations 241 N A4

ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 40 4.0 4.0

Lane Util. Factor 0.9 1.00 0.95

Frt 0.99 1.00 1.00

Flt Protected 1.00 095 1.00

Satd. Flow (prot) 4722 1652 3303

Fit Permitted 1.00 095 1.00

Satd. Flow (perm) 4722 1652 3303

Volume (vph) ¢ 1044 37 0 0 ] O 0 0 378 548 o

Peak-hour factor, PHF. - 0.92 ~ 0.82 082 (682 082 052 0682 082 082 06982 0982 0982

Adj. Flow (vph) 0 1135 40 0 0 0 0 0 0 412 596 0

RTOR Reductior {vph) 0 4 o 0 0 0 8] o) O 17 o G

Lane Group Flow (vph) 0 1171 0 0 0 0 0 0 0 395 596 0

Turn Type Perm

Protected Phases 4 6

Permitted Phases 6

Actuated Green, G (s) 43.0 47.0 470

Effective Green, g (s) 44.0 48.0- 48.0

Actuated g/C Ratio 0.44 0.48 048

Clearance Time(s) 5.0 5.0 5.0

Lane Grp Cap (vph) 2078 793 1585

vis Ratio Prot c0.25 0.18

v/s Ratio Perm c0.24

vi/c Ratio 0.56 ‘ 050 0.38

Uniform Delay, d1 20.9 17.8 165

Progression Factor 0.49 1.22 123

Incremental Delay, d2 1.0 1.8 0.6

Delay (s) 11.2 236 209

Level of Service B C C

Approach Delay (s) 11.2 0.0 0.0 220

Approach LOS B A A C

HCM Average Control Delay 16.2 HCM Level of Service

HCM Volume to Capacity ratio 0.53

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

Intersection Capacity Ultilization 48.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7 Synchro 6 Report

KCI Technologies, Inc. Page 14



Lower West End

Existing AM

HCVi Signalized interseciion Capacity Anaiysis 28: K Street & Potomac Parkway 1.7
- N v vt 24 oA

Movement EBT EBR WBL2 WBT WBR NBL2 NBT NBR SBR2 NER NER2

Lane Configurations S x L d ® N 7z

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 i1 12 11 12

Total Lost time (s) 40 40 4.0 4.0 4.0 40 4.0

Lane Util. Factor 0.95 100 100 088 095 095 0.88

Fri 0.93 100 100 085 100 0094 0.85

Fit Protected 1.00 0.95 00 100 095 097 1.00

Satd. Flow {prot) 3277 1711 1801 2694 1625 1559 2694

Fit Permitted 1.00 095 100 100 095 097 1.00

Satd. Flow (perm) 3277 1711 1801 2694 1625 1559 28904

Volume (vphy 145 142 240 327 309 445 0 114 0 1398 121

Peak-hour factor, PHF 092 092 092 092 0982 092 092 092 092 092 092

Adj. Fiow (vph) 58 154 261 355 336 484 0 124 0 1520 132

RTOR Reduction {vph) 0 0 0 0 0 0 21 0 0 5 0

Lane Group Flow (vph) 312 0 261 355 336 308 279 0 0 1647 0

Turn Type custom Perm Perm custom

Protected Phases 6 5 2 8

Permitted Phases 5 2 8 1

Actuated Green, G(s) 11.5 145 915 915 195 195 56.5

Effective Green, g (s) 12.0 150 920 920 200 200 57.0

Actuated g/C Ratio 0.10 0.12 077 077 017 0417 0.48

Clearance Time (s) 45 4.5 4.5 4.5 45 45 4.5

Lane Grp Cap (vph) 328 214 1381. 2065 271 260 1280

v/s Ratio Prot c0.10 c0.15. 0.20

v/s Ratio Perm 012 c0.19 0.18 c0.61

v/c Ratio 0.95 122 026 016 114 107 1.29

Uniform Delay, d1 53.7 52.5 4.1 3.7 500 500 315

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.7 133.4 05 02 966 768 1351

Delay (s) 92.4 185.9 45 3.9 146.6- 126.8 166.6

Level of Service F F A A F F F

Approach Delay (s) 924 54.0 136.8

Approach LOS F D F

Intersection Summary , LA .

HCM Average Control Delay 124.5 HCM Level of Service F

HCM Volume to Capacity ratio 1.21

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 104.1% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7
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Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 32: L Street & 24th St.
N T .

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

Lane Configurations a4 T 4

ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.91 1.00 1.00

Frpb, ped/bikes 1.00 0.93 1.00

Fipb, ped/bikes 0.99 1.00 0.97

Frt 1.00 0.95 1.00

Fit Protected 0.99 1.00 0.98

Satd. Flow (prot) 4660 1528 1654

Fit Permitied (.59 1.00 0.60

Satd. Flaw {perm) 4660 1528 1020

Volume (vph) 131 864 1 0 0 0 0 237 151 97 121 0

Peak-hour factor, PHF 082 0982 092 082 0982 082 082 092 092: 092 09z 092

Adj. Flow (vph) 142 939 1 0 0 0 0 258 164 105 132 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 23 0 0 0 0

Lane Group Flow (vph) 0 1082 0 0 0 0 0 399 0 0 237 0

Conlfl. Peds. (#/hr) 28 40 40 28 95 95

Turn Type Perm Perm

Protected Phases 4 2 o]

Permitted Phases 4 6

Actuated Green; G (s) 44.0 48.0 48.0

Effective Green, g (s) 44.0 48.0 48.0

Actuated g/C Ratio 0.44 0.48 048

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 2050 733 490

v/s Ratio Prot c0.26

v/s Ratio. Perm 0.23 0.23

v/c Ratio 0.53 0.54 0.48

Uniform Delay; d1 20:4 18.3 17.6

Progression Factor 0.92 1.09 1.16

incremental Delay, d2 0.5 2.8 3.3

Delay (s) 19.3 22.7 23.7

Level of Service B C C

Approach Delay (s) 19.3 0.0 227 23.7

Approach LOS B A C C

Intersection Su . i

HCM Average Control Delay 20.7 HCM Leve! of Service C

HCM Volume to Capacity ratio 0.54

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

Intersection Capacity Utilization 67.3% ICU Level of Service C

Analysis Period (min) 16

¢ Critical Lane Group
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Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 33: M Street & 26th Street
A T 2 N S T

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

Lane Configurations gt 4 S

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 40 4.0 4.0

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes ' 1.00 1.00 0.99

Flpb, ped/bikes 0.99 0.94 1.00

Frt 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00

Satd. Flow (prot) 5860 1566 1679

Fit Permitted 1.00 .78 1.00

Satd. Flow (perm) - 5860 1276 1679

Volume (vph) 0 0 0 35 440 4 67 4 0 0 5 1

Peak-hour factor, PHF -~ 0.82° 082 082 082 0682 082 082 09z (G982 082 082 0892

Adj. Flow (vph) 0 0 0 38 478 4 73 4 0 0 5 1

RTOR Reduction (vph) 0 0 0 0 1 0 0 0 0 0 1 0

Lane Group Flow (vph) 0 0 0 0 519 0 0 77 0 0 5 0

Confl. Peds. (#/hr) 159 51 51 159 32 17 17 32

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2

Actuated Green, G (s) 48.0 440 44.0

Effective Green, g (s) 47.0 45.0 45.0

Actuated g/C Ratio 0.47 0.45 0.45

Clearance Time (s) 5.0 50 5.0

Lane Grp Cap(vph) 2754 574 756

v/s Ratio Prot 0.00

v/s Ratio Perm 0.09 c0.06

v/c Ratio 0.19 0.13 0.01

Uniform Delay, d1 15.4 16.1 15.2

Progression Factor 0.51 0.56 1.00

Incremental Delay, d2 0.1 0.5 0.0

Delay (s) 8.0 9.5 16.2

Level of Service A A B

Approach Delay (s) 0.0 8.0 9.5 15.2

Approach LOS A A A B

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.16

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

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End
HCM Signalized Intersection Capacity Analysis

Existing AM
38: M Street & 28th Street

Y N T U Y A
Movement EBL - EBT EBR WBL WBT WBR  NBL NBT NBR 8SBL SBT SBR
Lane Configurations 44 'l " 4
ideal Flow (vphpi} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 40
Lane Util. Factor 091 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.46 1.00 0.99
Fipb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 085 1.00 0.98
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow {prot) 4746 - 676 1735 1703
Fit Permitted 1.6 1.00 1.00 1.00
Satd. Fiow {perm) 4746 676 1729 1703
Volume (vph) 0 0 0 0 358 125 2 67 0 o 177 22
Peak-hour factor, PHF ~ .82 092 092 092 092 082 092 092 092 082 092 092
Adj. Flow (vph) 0 0 0 0 389 136 2 73 0 0 192 24
RTOR Reduction {vph) 0 0 0 0 0 67 0 0 0 1] 5 0
Lane Group Flow (vph) 0 0 0 0 389 69 0 75 0 0 211 0
Confl. Peds. (#/hr) 213 20 69 69 20
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 8 2
Actuated Green, G (s) 50.0  50.0 40.0 40.0
Effective Green, g (s) 51.0 51.0 41.0 41.0
Actuated g/C Ratio 0.51-.0.51 0.41 0.41
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane Grp Cap {vph) 24206 - 345 709 698
v/s Ratio Prot 0.08 c0.12
vis Ratio Perm c0.10 0.04
v/c Ratio 0.16 0.20 0.1 0.30
Uniform Delay, d1 131 . 134 18.2 19.9
Progression Factor 1.21 558 0.63 1.00
Incremental Delay, d2 0.1 1.3 0.3 1.1
Delay (s) 159 759 11.7 21.0
Level of Service B E B C
Approach Delay (s) 0.0 31.5 11.7 21.0

B

Approach LOS A
Intersection Summary '

C

HCM Average Control Delay 26.9 HCM Le\)él oféer'vic‘e R c

HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 100.0 Sum: of lost.time (s) 8.0
Intersection Capacity Utilization 35.7% ICU Level of Service A
Analysis Period {(min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1AM_Georgetown.sy7
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Lower West End Existing AM

HCM Signalized Intersection Capacity Analysis 40: M Street & 29th St.
Ay ¢ AN 2N Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations g4 g 3 4 &
ideal Flow (vphpi) 1900 1900 1900 1900 1900 1900 19200 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 40 4.0 4.0 40 4.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 0.99 0.97 1.00 0.86 0.98
Fipb, ped/bikes 0.99 1.00 0.98 1.00 0.95
Frt 1.00 0.99 1.00 085 0.99
Fit Protected 1.00 1.00 099 1.00 097
Satd. Flow (prot) 4622 4532 1676 1273 1568
Fit Permitted (.86 .84 0.52 1.00 0.67
Satd. Flow (perm) 3994 3828 1560 1273 1080
Volume (vph) 46 1006 24 33 664 41 36 123 67 63 39 12
Peak-hour factor, PHF 0.82 0.82- 082 082 082 082 092 098z 08z 092 092 092
Adj. Flow (vph) 50 1093 26 36 722 45 39 134 73 68 42 13
RTOR Reduction {vph) 0 2 0 0 7 0 0 0 27 0 4 0

Lane Group Flow (vph) 0 1167 0 0 796 0 0

-
~
w
NN
[«
@]
-
—_
©
[en]

Confl. Peds. (#/hr) 217 347 347 217 85 69 69 85
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 69.0 69.0 21.0 210 21.0
Effective Green, g (s) 70.0 70.0 220 220 22.0
Actuated g/C Ratio 0.70 0.70 022 022 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 2796 2680 343 280 238
v/s Ratio Prot

v/s Ratio Perm c0.29 0.21 c0.11.. .0.04 0.11
v/c Ratio 0.42 0.30 0.50 017 0.50
Uniform Delay, d1 6.4 5.7 342 316 34.2
Progression Factor 1.00 1.62 1.00 1.00 1.00
Incremental. Delay, d2 0.5 0.3 5.2 1.3 7.3
Delay (s) 6.8 9.5 394 328 41.5
Level of Service A A D C D
Approach Delay (s) 6.8 9.5 37.5 41.5

Intersection Summary
Delay

12.8 HCM Level of Service . B

HCM Average Control

HCM Volume to Capacity ratio 0.44

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

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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VAT

Lower West End Study Existing PM

HCM Signalized intersection Capacity Analysis 3: M Street & 23rd St.
Ay AN A A

Movement EBL  EBT . EBR WBL WBT WBR . .NBL ~NBT 'NBR SBL. "SBT . SBR

Lane Configurations 41t b

ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.86 0.95

Fri 1.00 0.98

Fit Protected 0.98 1.00

Satd. Flow (prot) 5859 3241

Fit Permitted 0.98 1.00

Satd. Flow (perm) 5859 3241

Voiume {vph) 0 G G 617 870 O 0 0 0 ¢ 746 107

Peak-hour factor, PHF  0.82 082 082, 682 082 082 082 0982 082 082 082 082

Adj. Flow (vph) 0 0 0 671 946 0 0 0 0 0 811 116

RTOR Reduction (vph) 0 G V] O 32 0 4] 0 O 0 11 o

Lane Group Flow (vph) 0 0 0 0 1585 0 0 0 0 0 916 0

Turn Type Perm

Protected Phases 8 6

Permitted Phases 8

Actuated Green, G (s) 52.0 37.0

Effective Green, g (s) 53.0 39.0

Actuated g/C Ratio 0.53 0.39

Clearance Time (s) 5.0 6.0

Lane Grp Cap {(vph) 3105 1264

v/s Ratio Prot c0.28

v/s Ratio Perm 0.27

vic Ratio 0.51 0.72

Uniform Delay, d1 15.1 259

Progression Factor 1.00 1.00

Incremental Delay, d2 0.6 3.6

Delay (s) 15.7 29.6

Level of Service B C

Approach Delay (s) 0.0 16.7 0.0 29.6

Approach LOS A B A C

HCM Average Control Delay 20.8 HCM Level of Service C

HCM Volume: to Capacity ratio 0.60

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

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Existing PM
4: Pennsylvania Avenue & 26th Street

A T N R R R
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations qttt 44 if b 1S 'l &
ideal Flow {vphpl) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 10 12 10 12 10 10 10 10 12
Total Lost time (s) 4.0 40 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.86 095 100 1.00 095 0095 1.00
Frpb, ped/bikes 1.00 100 068 100 097 096 1.00
Fipb, ped/bikes 1.00 1.00 100 098 100 1.00 0.98
Fri 1.00 100 085 100 090 0385 1.00
Fit Protected 1.00 100 1.00 095 1.00 1.00 0.95
Satd. Fiow (prot) 6395 3539 10000 1731 11441 1354 1616
Sétd Flow {perm) 5012 3538 1000 1325 1441 1354 1179
Volume (vph) 10 890 0 0 512 61 146 26 130 57 0 0
Peak-hour factor, PHF 092 092 082 082 (982082 0692 092 082 692 082 092
Adj. Flow (vph) 11 967 0 0 557 66 159 28 141 62 0 0
RTOR Reduction (vph) 0 0 0 0 0 25 8] 19 19 0 0 0
Lane Group Flow (vph) 0 978 0 0 557 41 159 74 57 0 62 0
Confl: Peds. (#/hr) 99 322 322 99 13 13 13 13
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 55.0 550 550 280 280 280 28.0
Effective Green, g (s) 62.0 620 620 30.0 30.0 300 30.0
Actuated g/C Ratio 0.62 062 062 030 030 030 0.30
Clearance Time (s) 11.0 11.0 11.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 3665 2194 620 - 398 - 432 - 406 354
v/s Ratio Prot 0.16 0.05
vls Ratio Perm c0.17 0.04.c012 0.04 0.05:
v/c Ratio 0.27 025 007 040 017 0.14 0.18
Uniform Delay, d1 8.7 8.6 75 278 258 256 25.9
Progression Factor 1.52 012 000 1.00 1.00 1.00 0.48
incremental Delay, d2 0.2 0.3 0.2 3.0 0.9 0.7 1.0
Delay (s) 13.3 1.3 0.2 308 267 263 13.5
Level of Service B A A C C C B
Approach Delay (s) 13.3 1.1 28.6 13.5
Approach LOS B A C B

Intersection Summary
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min})

¢ Critical Lane Group

12.0
0.31
100:0
50.0%
15

HCM Level of Service

Sum of lost time (s)
[CU Level of Service
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VAT

Lower West End Study Existing PM

HCM Signalized Intersection Capacity Analysis 5: M Street & 25th St.
A ey ¢ AN 2 M)A

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

Lane Configurations gt %y T

ideal Fiow (vphpl) 1900 1900 1900 = 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.93

Flpb, ped/bikes 0.98 0.98 1.00

Frt 0.99 1.00 0.93

Flt Protected 0.99 0.98 1.00

Satd. Flow (prot) 5703 1877 1508

Fit Permitted 0.89 .88 1.00

Satd. Flow (perm) 5703 1505 1508

Volume (vph) 0 0 0 122 816 44 13 27 0 0 150 145

Peak-hour factor, PHFE. . . 0.82 092 082 082 082 0652- 082 082 052 0982 092 0382

Adj. Flow (vph) 0 0 0 133 887 48 14 29 0 0 163 158

RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 35 0

Lane Group Flow (vph) 0 0 0 0 1061 0 0 43 0 0 286 0

Confl. Peds. {(#/hr) 70 61 61 70 72 291 291 72

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2

Actuated Green; G (s) 55.0 35.0 35.0

Effective Green, g (s) 56.0 36.0 36.0

Actuated g/C Ratio 0.56 0.36 0.36

Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 3194 542 543

v/s Ratio Prot c0.19

v/s Ratio Perm 0.19 0.03

v/c Ratio 0.33 0.08 0.53

Uniform-Delay, d1 11.9 211 25.3

Progression Factor 1.81 1.30 1.00

incremental Delay, d2 0.3 0.2 36

Delay (s) 21.7 276 28.9

Level of Service C C C

Approach Delay (s) 0.0 21.7 27.6 289

Approach LOS A Cc C C

HCM Average Control Delay 235 HCM Level of Service C

HCM Volume to Capacity ratio 0.41

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

Intersection Capacity Utilization 42.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study Existing PM

HCM Signalized Intersection Capacity Analysis 6: M Street & 24th St.
Ay AN b A4

Movement EBL  EBT FEBR WBL WBT WBR NBL NBT NBR SBL SBT S8BR

Lane Configurations Fa i ") s

tdeal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes 0.96 1.00 0.92

Fipb, ped/bikes 0.98 0.96 1.00

Frt 0.99 1.00 0.94

Fit Protected 0.99 0.99 1.00

Satd. Fiow (prot) 5474 1653 1502

Fit Permitted 0.89 .85 1.00

Satd. Flow (perm) 5474 1427 1802

Volume (vph) 0 0 0 150 938 104 65 159 0 0 120 86

Peak-hourfactor, PHF - 0982 0082 092 082 .092 092 092 092 092 082 092 092

Adj. Flow (vph) 0 0 0 163 1020 113 71 173 0 0 130 93

RTOR Redugction (vph) 0 0 0 0 16 0 0 0 0 0 21 0

Lane Group Flow (vph) 0 0 0 0 1280 0 0 244 0 0 202 0

Confl: Peds. (#/hr) 59 163 104 104

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2

Actuated Green, G .(s) 52.0 38.0 38.0

Effective Green, g (s) 53.0 39.0 39.0

Actuated g/C Ratio 0.53 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 2901 557 586

v/s Ratio Prot 0.13

v/s Ratio Perm 0.23 c0.17

v/c Ratio 0.44 0.44 0.34

Uniform Delay, d1 14.4 224 21.5

Progression Factor 1.77 0.80 1.00

incremental Delay, d2 0.4 : 2.4 1.6

Deiay (s) 25.9 20.4 23.1

Level of Service C C C

Approach Delay (s) 0.0 259 20.4 231

Approach EOS A C C o

Intersection Summary

248 HCM Level of Service c

HCM Average Control Delay

HCM Volume to Capacity ratio 0.44

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

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period {min) 15

¢ Critical Lane Group
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Lower West End Study
HCM Signalized Intersection Capacity Analysis

Existing PM

7: Pennsylvania Avenue & 24th St.

A ey v At A Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 241, A1, * 1S &
ideai Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 40 4.0 4.0 4.0 4.0
Lane Util. Factor 0.9 0.91 1.00 1.00 1.00
Frt 0.97 0.98 1.00 099 0.99
Fit Protected 1.00 1.00 095 1.00 1.00
Satd. Flow {prot) 4617 4833 1652 1724 1721
Fit Permitted 1.00 1.00 042 100 0.99
Satd. Flow (perm) 4617 4833 734 1724 1714
Volume {vph) 0 877 195 ¢ 307 58 07 142 8 S 416 31
Peak-hour factor, PHF 092 (062 0982 092 092 092 082 92 (0982 082 092 (092
Adj. Flow (vph) 0 953 212 0 334 63 116 154 9 10 452 34
RTOR Reduction {vph) 0 35 0 0 28 0 0 2 0 0 3 0
Lane Group Flow (vph) 0 1130 0 0 369 0 116 161 0 0 493 0
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 35.0 35.0 55.0 55.0 55.0
Effective Green, g (s) 36.0 36.0 56.0 56.0 56.0
Actuated g/C Ratio 0.36 0.36 0.56 0.56 0.56
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 1662 1668 411 965 960
vis Ratio Prot c0.24 0.08 0.09
v/s Ratio Perm 0.16 ¢0.29
v/c Ratio 0.68 0.22 0.28 0.17 0.51
Uniform Delay, d1 271 22.3 11.5 107 13.6
Progression Factor 1.11 1.00 0.28 0.26 0.87
Incremental Delay, d2 1.7 0.3 1.7 04 1.9
Delay (s) 31.9 22.6 4.9 3.1 13.8
Level of Service C C A A B
Approach Delay (s) 31.9 22.6 3.8 13.8
Approach LOS C C A B
Intersection Summary e S et o
HCM Average Control Delay 231 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

existing PM

8: L Street & 25th St.

i

t 2 0 L

L W VN

Movement NBL  NBT. NBR.NBR2: SBL2  SBL SBT  SBR SEL2 . SEL SET NWT
Lane Configurations & & X g4 Mh
{deal Flow (vphph 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 086 086 091
Frpb, ped/bikes 0.72 0.97 100 1.00  0.99
Fipb, ped/bikes 1.00 0.73 1.00 098 1.00
Frt 0.89 0.98 100 1.00 0.99
Flt Protected 1.00 0.96 095 099 1.00
Satd. Fiow {prot) 1101 1164 1420 4329 4663
Fit Permitted (.68 .74 085 0868 1.00
Satd. Flow {perm) 1088 902 1420 3042 4663
Volume (vph) 2 2 6 13 83 209 0 58 27 466 672 535
Peak-hour factor, PHF - 092 082 0982 092 0982 082 082 082 082 082 082 082
Adj. Flow (vph) 2 2 7 14 90 227 0 63 29 507 730 582
RTOR Reduction (vph) 0 11 0 0 0 0 7 0 0 0. 0 2
Lane Group Flow (vph) 0] 14 0 0 0 0 373 0 0 268 998 602
Confl. Peds. (#/hr) 80 191 53 191 53 80 48 - 191

Turn Type Perm Perm Perm Prot  Prot

Protected Phases 2 6 7 7 4 8
Permitted Phases 2 6 6

Actuated Green, G (s) 21.0 21.0 1800 69.0 47.0
Effective Green, g (s) 23.0 23.0 180 69.0 470
Actuated g/C Ratio 0.23 0.23 0.18 - 0.69 047
Clearance Time (s) 6.0 6.0 4.0 4.0 40
Lane Grp Cap (vph) 250 207 25623312192
v/s Ratio Prot c0.19 0.08 0.13
v/s Ratio Perm 0.01 c0.41 c0.22

v/c Ratio 0.06 1.80 1.05 0.95d1 0.27
Uniform Delay, d1 30.0 385 41.0 8.8 161
Progression Factor 1.00 1.06 1.05 092 149
incremental Delay, d2 0.4 378.7 686 06 03
Delay (s) 30.5 419.7 111.6 69 243
Level of Service C F E A C
Approach Delay (s) 30.5 419.7 290 243
Approach LOS C F C &

Intersection Summar

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)

9341
100.0
67.8%

0.92

15

di Defacto Left Lane. Recode with 1 though lane as a left lane.

¢. Critical Lane Group

HCM Level of Service '

Sum of lost time (s)
ICU Level of Service
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Lower West End Study
HCM Signalized Intersection Capacity Analysis

Existing PM
8: L Street & 25th St.

L c

Movement NWR NWR2
L#h$ Configurations

ideal Flow (vphpt) 1900 1200
Lane Width 10 10

Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes
Fri

Fit Protected
Satd. Fiow (prot}

it Daormittadd
Cit FETiniiey

ASCELNS LSy \P o

Volume (vph) 1 10
Peak-hour factor, PHF . 0982 0.92
Adj. Flow (vph) 11 11

RTOR Reduction {vph) 0 4]
Lane Group Flow (vph) 0 0
Confl. Peds. (#/hr) 48 19

Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, dt
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

intersection Summary

M:\2002\0102087.c\Engr\Base_1PM_Georgetown.sy7
KCI Technologies, Inc.
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Lower West End Study Existing PM

HCM Signalized Intersection Capacity Analysis 10: Pennsyivania Avenue & 28th Street

N Y Y,
Movement EBL EBT EBR WBL WBT WBR  NBL NBT NBR: SBL SBT SBR
Lane Configurations J44 L3 s s
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.87 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.98 0.95
Frt 1.00 0.96 0.93 1.00
Fit Protected 1.00 1.00 0.98 0.95
Satd. Flow (prot) 5076 2986 1601 1674
Fit Permitted 0.94 1.00 0.87 0.68
Satd. Flow {perm} 4758 2986 1412 1191
Volume {vph} 5....828 g 0. 480 141 33 12 48 17 8 0
Peak-ho urf ctor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow {vph} 5 680 0 0 500 153 36 13 52 127 0 0
RTOR Reduction (vph) 0 0 0 0 29 0 0 38 0 0 0 0
Lane Group Flow (vph) 0 685 o 0 624 0 0 63 0 0. 127 0
Confl. Peds. (#/hr) 202 190 190 202 40 38 38 40
Turn Type Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 67.0 67.0 23.0 23.0
Effective Green, g (s) 68.0 68.0 24.0 24.0
Actuated g/C Ratio 0.68 0.68 0.24 0.24
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 3234 2030 341 286
v/s Ratio Prot ¢0.21
v/s Ratio Perm 0.14 0.04 c0.11
vic Ratio 0.21 0.31 0.18 0.44
Uniform Delay, d1 6.0 6.5 30.2 323
Progression Factor 3.25 0.37 1.00 0.29
Incremental Delay, d2 0.1 04 1.2 4.8
Delay (s) 19.6 2.8 314 14.2
Level of Service B A C B
Approach Delay (s) 19.6 28 31.4 14.2

B A

Approach LOS
Intersection Summar

HCM Average Control Delay

12.9

HCM Level of Servic

e
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study Existing PM

HCM Signalized Intersection Capacity Analysis 12: M Street & Pennsylvania Avenue
- Y ¢ TN 7

Movement EBT . EBR EBR2 WBL WBT NBL 'NBR . NWL NWR

Lane Configurations e 44 N

fdeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.76 0.91 0.97

Frt 0.85 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Fiow (prot) 3610 5077 3433

Fit Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3610 5077 3433

Voiume (vph) 0 667 27 24 5752 0 0 451 0

Peak-hour r’ac‘tcr PHF 052 0982 052 082 092 0982 092 092 092

Adj. Flow {vph) G725 29 26 - 817 0 0. 480 0

RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0

Lane Group Flow {vph) g 750 G G- 843 4] G 480 8]

Turn Type custom Perm

Protected Phases 8 2

Permitted Phases 4 8

Actuated Green, G (s) 49.0 49.0 42.0

Effective Green, g (s) 49.5 49.5 425

Actuated g/C Ratio 0:50 0.50 0.42

Clearance Time (s) 4.5 4.5 4.5

Lane Grp Cap (vph) 1787 2513 1459

v/s Ratio Prot c0.14

v/s Ratio Perm c0:21 0.17

v/c Ratio 0.42 0.34 0.34

Uniform Delay; d1 16.1 : 15.3 19.3

Progression Factor 0.48 1.72 1.76

Incremental Delay, d2 0.7 ' 0.4 0.6

Delay (s) 8.5 26.6 34.5

Level of Service A C Cc

Approach Delay (s) 8.5 26.6 0.0 34.5

Approach LOS A C A C

HCM Average Control Defay 219 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

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

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 16

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1PM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study
HCM Signalized Intersection Capacity Analysis

Existing PM

17: K Street & .=~

o, v AN L
Movement EBL EBT - WBT WBR . SBL - SBR. SWL SWR
Lane Configurations 44 L1
Ideal Flow (vphpl) 1900 19060 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 10 12
Total Lost time (s) 4.0 40
Lane Util. Factor 0.95 0.97
Frt 1.00 1.00
Fit Protected 1.00 0.95
Satd. Flow (prot) 3539 3205
Fit Permitted 1.00 0.95
Satd. Flow {perm) 3539 3205
Volume (vph) G 0 1834 G 0 6 773 18
Peak-hour factor, PHF ~ 092 0982 092 092 092 082 092 092
Adj. Flow (vph) 0 0 1776 0 0 0 840 20
RTOR Reduction {vph) g o g ¢ o 0 0 0
Lane Group Flow (vph) 0 0 1776 0 0 0 860 0
TurnType
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 58.5 32,5
Effective Green, g (s) 59.0 33.0
Actuated g/C Ratio 0.59 0.33
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2088 1058
v/s Ratio Prot ¢0.50 c0.27
v/s Ratio Perm
v/e Ratio 0.85 0.81
Uniform Delay, d1 16.9 30.7
Progression Factor 1.00 0.92
Incremental Delay, d2 4.6 6.5
Delay (s) 215 34.7
Level of Service C C
Approach Delay (s) 0.0 215 0.0 34.7

C

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

25.8
0.84

100.0
74.5%

15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service
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Lower West End Study Existing PM

HCM Signahzed Intersection Capacity Analysis 19: WB K Local & 24th St.
A ey v ANt 2|4
Movement , EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4P 44 4 'l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 10 12 12 10 12 12 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Fit Protected 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3288 3269 1739 1478
Fit Permitted 1.00 0.82 1.00 1.00
Satd. Flow {(perm) 3288 2719 1739 1478
Voiume (vph) G ¢ o 0 488 16 57 213 0 0 301 310
Peak-hour factor, PHF 0982 082 092 062 082 092 092 082 082 082 082 082
Adj. Flow (vph) 0 0 0 0 532 17 62 232 0 0 327 337
RTOR Reduction (vph) G 0 0 0 2 b 0 0 0 0 o 107
Lane Group Flow (vph) 0 0 0 0 547 0 0 294 0 0 327 230
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 42.0 49.0 49.0 490
Effective Green, g (s) 42.5 49.5 495 495
Actuated g/C Ratio 0.42 0.50 0.50 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 1397 1346 861 732
v/s Ratio Prot c017 c0.19
v/s Ratio Perm 0.1 0.16
vic'Ratio 0.39 0.22 0.38 ~0.31
Uniform Delay, d1 19.8 14.3 15.7 151
Progression Factor 0.56 0.45 0.74 044
Incremental Delay, d2 0.8 0.4 1.0 0.8
Delay (s) 118 8.8 125 7.5
Level of Service B A B A
Approach Delay (s) 0.0 11.8 6.8 10.0
Approach LOS A B A A
HCM Average Control Delay 10.0 HCM Level of Service B
HCM Volume: to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1PM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Existing PM
20: WB K Local & K Street

NN TS (v
Movement EBL EBR NBL NBR SEL SER SWL SWR
Lane Configurations ' ol
ideal Flow (vphp!) 1900 1900 1900 19200 1900 1900 1900 1800
Lane Width 12 12 12 12 12 10 12 10
Total Lost time (s) 4.0 4.0
Lane Util. Factor 0.76 0.88
Frt 0.85 0.85
Fit Protected 1.00 1.00
Satd. Flow (prot) 3369 2601
Fit Permitted 1.00 1.00
Satd. Fiow {perm) 3369 2601
Voiume {vphj G 0 0 0 G 854 0 505
Peak-hour factor, PHE- 082 092 0692 0982 082 082 082 082
Adj. Flow (vph) 0 0 0 0 0 972 0 549
RTOR Reduction {vph) 0 0 G O 0 0 0 0
Lane Group Flow {vph) 0 0 0 0 0 972 0 549
Turn Type

Protected Phases

Permitted Phases 6 8
Actuated Green, G (s) 28.5 62.5
Effective Green, g (s) 29.0 63.0
Actuated g/C Ratio 0.29 0.63
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 977 1639
v/s Ratio Prot

v/s Ratio Perm ¢0.29 ¢0.21
vic Ratio 0.99 0.33
Uniform Delay, d1 35.4 8.7
Progression Factor 0.96 1.00
Incremental Delay, d2 16.5 0.6
Delay (s} 50.5 92
Level of Service D A
Approach Delay (s) 0.0 0.0 50.5 9.2
Approach LOS A A D A

HCM Average Control Delay 35.6 HCM Level of Service D
HCM Volume to-Capacity ratio 0.54

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study

Existing PM

HCM Signalized Intersection Capacity Analysis 25: EB K Local & 24th St.
Ay v AN AN 4

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

Lane Configurations Fig B 4

ideal Flow (vphpt) 1900 1900 1200 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 4.0 4.0 40

Lane Util. Factor 0.95 1.00 1.00

Frt 1.00 0.98 1.00

Fit Protected 1.00 1.00 1.00

Satd. Flow (prot) 3410 1768 1801

Fit Permitted 1.00 1.00 1.00

Satd. Fiow (perm) 3410 1768 1801

Volume {vphj 0 160 4 0 0 0 0 175 28 0 301 0

Peak-hour factor, PHF ~ 092 . 0982 082 0982 082 052 70982 082 052 0982 0982 092

Adj. Flow (vph) 0 174 4 0 0 0 0 190 30 0 327 0

RTOR Reduction {vph) o 2 0 0 o ) 0 o O 0 G 0

Lane Group Fiow (vph) 0 176 0 0 0 0 0 214 0 0 327 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 6

Actuated Green, G (s) 40.0 51.0 51.0

Effective Green, g (s) 40.5 51.5 515

Actuated g/C Ratio 0.40 0.52 0.52

Clearance Time (s) 4.5 4.5 4.5

Lane Grp Cap (vph) 1381 911 928

v/s Ratio Prot c0.05 0.12 c0.18

v/s Ratio Perm

v/c'Ratio 0.13 0.24 0.35

Uniform Delay, d1 18.7 13.4 14.4

Progression Factor 1.00 1.00 0.00

Incremental Delay, d2 0.2 0.6 1.0

Delay (s) 18.9 14.0 1.0

Level of Service B B A

Approach Delay (s) 18.9 0.0 14.0 1.0

Approach LOS B A B A

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume o Capacity ratio 0.25

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

intersection Capacity Utilization 27.1% ICU Level of Service A

Analysis Period {(min) 15

¢ Critical Lane Group
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Lower West End Study Existing PM
HCM Signaiized intersection Capacity Anaiysis 27 L Street & 23rd St.
I TR 2l SN N

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b LI
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95
Frt 0.99 100 1.00

it Protected 1.00 095 1.00
Satd. Flow (prot) 3280 1652 3303
Fit Permitted 1.00 095 1.00
Satd. Flow (aerm) 3280 1652 3303
Volume {vph) 6 626 31 G ] ) O 0 0 230 1088 O
Peak-hour factor, PHF 092 082 (.82 092 0982 092 092 092 092 092 092 o9
Adj. Flow (vph) 0 680 34 0 0 0 0 0 0 250 1195 0
RTOR Reduction {vph) 0 3 0 0 0 0 0 g & 32 0 0
Lane Group Flow (vph) 0 71 0 0 0 0 0 0 0 218 1195 0
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 33.0 57.0 570
Effective Green, g (s) 34.0 58.0 . 58.0
Actuated g/C Ratio 0.34 0.58 0.58
Clearance Time (s) 5.0 5.0 5.0
Lane Grp Cap (vph) 1115 958 1916
v/s Ratio Prot c0.22 c0.36
v/s Ratio Perm 0.13
v/c Ratio 0.64 0.23 - 0862
Uniform Delay, d1 27.8 10.2 138
Progression Factor 0.44 094 087
Incremental Delay, d2 26 04 1.2
Delay (s) 14.9 10.013.2
Level of Service B B B
Approach Delay (s) 14.9 0.0 0.0 12.7
Approach LOS B A A

Intersection Summar

HCM Average Control Delay

HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

134

0.63
100.0
55.3%
15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service
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wer West End Study Existing PM #.7 77
M S

I |_

iCM Signaiized intersection Capacity Anaiysis 28: K Street & Poioimac Paikway
- N ¢ Nt 24 oA

Movement EBT EBR WBL2 WBT WBR NBL2 NBT NBR SBR2 NER NER2
Lane Configurations LA ® 4 il % o ¥ bl
Ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 11 11 11 11 11 11 12 11 12
Total Lost time (s) 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 100 1.00 088 095 0095 1.00 0.88
Frt 0.96 100 100 085 1.00 0.88 0.86 0.85
Fit Protected 1.00 095 100 100 095 099 100 1.00
Satd. Flow {prot) 3412 1711 1801 2694 1625 1490 1611 2694
Fit Permitted 1.00 023 100 1.00 095 099 1.00 1.00
Satd. Flow {perm) 3412 422 1801 2604 1625 1490 1611 2684
Volume (vph) 840 285 775 140 1427 132 ¢ 114 100 282 321
Peak-hourfactoer, PHF 092 092 092 092 092 092 092 092 092 092 092
Adj. Fiow {vph) 913 288 842 162 1551 143 0 124 109 307 349
RTOR Reduction {vph) 0 0 ] 0 0 Q0 107 0 0 172 0
Lane Group Flow (vph) 1201 0 842 162 1551 112 48 0 109 484 0
Turn Type custom Perm Perm custom custom
Protected Phases 6 2 8
Permitted Phases 5 2 8 4 1
Actuated Green, G (s)  20.0 465 950 950 160 160 16.0 195
Effective Green, g (s) 20.5 470 955 955 165 165 16.5 20.0
Actuated g/C Ratio 0.17 039 080 080 014 0.14 0.14 017
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 583 165 1433 2144 223 205 222 449
v/s Ratio Prot ¢0.35 0.09
v/s Ratio Perm c1.99 0.58 ¢0.07 0.03 0.07 c0.18
v/c Ratio 2.06 510 011 072 050 0.23 0.49 1.08
Uniform Delay, d1 49.8 36.5 27 59 479 461 479 50.0
Progression Factor 1.00 1.00 100 100 1.00 1.00 1.00  1.00
Incremental Delay, d2 482.9 1859.8 0.2 22 7.9 27 76 652
Delay (s) 532.7 1896.3 2.9 81 558 488 554 115.2
Level of Service F F A A E D E F
Approach Delay (s) 532.7 630.0 51.7
Approach LOS F F D
Intersection Summary : i 2 _“
HCM Average Control Delay 489.7 HCM Level of Service F
HCM Volume to Capacity ratio 3.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 116.2% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
M:\2002\0102087.c\Engr\Base 1PM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study Existing PM

HCM Signaiized intersection Capacity Analysis 32: L Street & 24th St.
T T e N N B A

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

Lane Configurations 4b S iy

[deal Flow (vphpl}) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.94 1.00

Fipb, ped/bikes 0.99 1.00 0.97

Frt 0.98 0.96 1.00

Fit Protected 0.99 1.00 0.99

Satd. Flow {prot) 3136 1558 1669

Fit Permitted 0.99 1.00 0.90

Satd. Flow (perm) 3136 1558 1814

Volume (vph) 64 482 0 0 0 0 119 9 54 186 0

Pegk-hour factor, PHF . 002 . 002 082 002 002 "092 002 0082 0922 092 092 092

Adj. Flow (vph) 70 524 87 0 0 0 0 129 64 59 202 0

RTOR Reduction (vph) 0 12 0 0 0 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 669 0 0 0 0 0 175 0 0 261 0

Confl. Peds. (#/hr) 28 40 40 28 95 95

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 6

Actuated Green, G (s) 41.0 51.0 51.0

Effective Green, g (s) 41.0 51.0 51.0

Actuated g/C Ratio 0.41 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 1286 795 772

v/s Ratio Prot 0.1

v/s Ratio-Perm 0.21 c0.47

v/c Ratio 0.52 0.22 0.34

Uniform Delay, d1 221 13.5 14.5

Progression Factor 1.29 0.64 0.73

Incremental Delay, d2 0.9 0.6 1.1

Delay (s) 29.3 9.3 11.7

Level of Service C A B

Approach Delay (s) 29.3 0.0 9.3 11.7

Approach LOS C A A B

Intersec! mary e T = .

HCM Average Control Delay 21.9 HCM Level of Service c

HCM Volume to Capacity ratio 0.42

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

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1PM_Georgetown.sy7 Synchro 6 Report

KCI Technologies, Inc. Page 16



Lower West End Study

HCM Signalized Intersection Capacity Analysis

A ey v AN MY
Movement EBL - EBT EBR WBL WBT WBR -~ NBL ~NBT '
Lane Configurations RS 4
ideal Flow {vphpl) 1900 1900 1800 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 1.00 1.00
Fipb, ped/bikes 0.99 0.97
Frt 1.00 1.00
Fit Protected 1.00 0.95
Satd. Fiow (prot) 5804 1608
FiLTCHiHueU 1.UuU Ui i
Satd. Flow (perm) 5904 1287
Volume (vph) 0 0 0 60 1041 5 65 4 0 0 3
Peak-hour factor, PHF - 062 0982 0952 082 092 0692 ~092 082 082 082 .5 0.52
Adj. Flow (vph) 0 0 0 65 1132 5 71 4 0 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1202 0 0 75 0 0 0
Confl. Peds. (#/hr) 259 42 42 259 18 5 15 8
Turn Type Perm
Protected Phases 8 2
Permitted Phases 2
Actuated Green, G (s) 55.0 35.0
Effective Green, g (s) 56.0 36.0
Actuated g/C Ratio 0.56 0.36
Clearance Time (s) 5.0 5.0
Lane Grp Cap (vph) 3306 467
v/s Ratio Prot
v/s Ratio Perm 0.20 c0.06
v/c Ratio 0.36 0.16
Uniform Delay, d1 12.2 217
Progression Factor 0.60 0.63
Incremental-Delay, d2 0.3 0.7
Delay (s) 7.6 14.4
Level of Service A B
Approach Delay (s) 0.0 7.6 14.4
Approach:LOS A A B
Intersection Summary i ‘
HCM Average Control Delay 8.1 HCM Level of Service
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 100.0 Sum of lost time (s)
Intersection Capacity Utilization 37.8% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1PM_Georgetown.sy7

KCl Technologies, Inc.

Existing PM
33: M Street & 26th Street
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l.ower West End Study
HCM Signalized Intersection Capacity Analysis

EXisting PM

38: M Street & 28th Street

A o R N N S T
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR " SBL SBT SBR
Lane Configurations J44 hd y 4
ideal Flow (vphpl) 1900 1900 1200 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 091 1.00 1.00 1.00
Frpb, ped/bikes 1.00 046 1.00 0.99
Fipb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.98
Fit Protected 1.00 1.00 1.00 1.00
Satd. Flow (prof) 4746 . 676 1733 1681
Fit Permitted 1.00 1006 .99 1.00
Satd. Flow {perm) 4746 676 1719 1681
Volume (vph) 0 0 0 0 732 292 6 164 0 0 94 20
Peak-hour factor, PHF 092 0982 092 082 092 082 082 082 082 082 092 092
Adj. Flow (vph) 0 0 0 0 796 317 7 178 0 0 102 22
RTOR Reduction (vph) 0 0 0 0 0 24 0 0 0 0 8 0
Lane Group Flow (vph) 0 0 0 0 796 293 0 185 0 0 116 0
Confi. Peds. (#/hr) 260 2 213 22 122 122 22
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 8 2
Actuated Green, G (s) 69.0 - 69.0 21.0 21.0
Effective Green, g (s) 700 70.0 22.0 220
Actuated g/C Ratio 0.70 - 0.70 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0
L.ane Grp.Cap:{vph) 3322 473 378 370
v/s Ratio Prot 0.17 0.07
v/s Ratio Perm c0.43 c0:11
v/c Ratio 024 0.62 0.49 0.31
Uniform Delay, d1 54 8.0 341 327
Progression Factor O 05 1.19 0.98 1.00
Incremental Delay, d2 0.2 5.7 4.4 2.2
Deiay (s) 04 152 37.7 34.9
Level of Service A B D C
Approach Delay (s) 0.0 4.6 37.7 349
Approach LOS A A D C
Intersection Summary T = -
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1PM_Georgetown.sy7
KCI Technologies, Inc.

Synchro 6 Report
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Lower West End Study Existing PM

HCM Signalized Intersection Capacity Analysis 40: M Street & 29th St.
Ay v ANt AN )Y

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

Lane Configurations 44 4 4 ' &

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 40 4.0 4.0

Lane Util. Factor 0.91 0.91 1.00 1.00 1.00

Frpb, ped/bikes 0.97 0.93 1.00 0380 0.97

Fipb, ped/bikes 1.00 0.99 0.98 1.00 0.92

Fri 0.99 0.98 1.00 0.85 0.96

Fit Protected 1.00 1.00 099 1.00 0.98

Satd. Fiow (prot) 4564 4274 1683 1183 1459

Fit Permitted 0.80 0.84 0.83 1.00 0.82

Satd. Flow {perm) 3655 3587 1578 1183 1231

Volume (vph) 41 594 26 67 982 125 28 93 23 50 24 27

Peak-hourfactor, PMF..-0.92 . ' 092°. 092 . -092 (0827092 .0982 092 0927 092..092 092

Adj. Flow (vph) 45 646 28 73 1067 136 30 101 25 54 26 29

RTOR Reduction: {vph) 0 4 0 0 15 0 0 0 16 0 6 0

Lane Group Flow (vph) 0 715 0 0 1261 0 0 131 9 0 103 0

Confl: Peds. (#/hr) 416 387 387 416 63 102" 102 63

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 55.0 55.0 35.0 35.0 35.0

Effective Green, g (s) 56.0 56.0 36.0 36.0 36.0

Actuated g/C Ratio 0.56 0.56 0.36 0.36 0.36

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 2047 2009 568 = 426 443

v/s Ratio Prot

v/s Ratio Perm 0.20 c0.35 0.08 - 0.01 c0.08

v/c Ratio 0.35 0.63 0.23 0.02 0.23

Uniform Delay, d1 12.0 14.9 223206 22.3

Progression Factor 1.00 1.41 1.00 1.00 1.00

incremental Delay, d2 0.5 1.4 0.9 0.1 1.2

Delay (s) 12.5 225 233 207 23.6

Level of Service B C C C C

Approach Delay (s) 12.5 22.5 229 23.6

Approach LOS B C C C
SR BT . s s o

HCM Level df Servibe -

HCM Average Control Delay

HCM Volume to Capacity ratio 047

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Base_1PM_Georgetown.sy7 Synchro 6 Report
KCI Technologies, Inc. Page 19



APPENDIX E — Trip Generation Data — 2014
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APPENDIX F — Future Conditions Capacity Analysis — 2014 (HCM)



r-

L TP by
ower West End Study
i Y

HCM Signalized Intersection Capacity Analysis

Future AM
3: M Street & 23rd St.

Ay v At AN S
Movement EBL EBT EBR WBL ~WBT WBR  NBL NBT 'NBR ~S8BL - S8BT SBR
Lane Configurations qitt 41
Ideal Flow (vphpl) 1800 1900 1900 1800 1900 190C 1900 1900 190C 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 40 4.0
Lane Util. Factor 0.86 0.95
Frt 1.00 0.97
Fit Protected 0.99 1.00
Satd. Flow (prot) 5896 3215
Flt Permitted 0.99 1.00
Satd. Fiow {perm) 5896 3215
Volume {vph) O G 0 252 628 0 0 0 0 0 750 182z
Peak-hour factor, PHF 082 - (.82 0982 092 0962 082 082 092 092 0982 082 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {vph) 0 0 6 301 751 0 o 0 b 0 897 194
RTOR Reduction {(vph) 0 0 0 0 44 0 0 0 0 0 18 0
Lane Group Flow {vph) 0 0 0 0. 1008 0 0 0 0 01073 0
Turn Type Perm
Protected Phases 8 6
Permitted Phases 8
Actuated Green, G (s) 45.0 440
Effective Green, g (s) 46.0 46.0
Actuated g/C Ratio 0.46 0.46
Clearance Time (s) 5.0 6.0
Lane Grp Cap (vph) 2712 1479
v/s Ratio Prot c0.33
v/s Ratio Perm 07
v/c Ratio 0.37 0.73
Uniform Delay, d1 17.6 21.9
Progression Factor 1.00 1.00
Incremental Delay, d2 0.4 341
Delay (s) 18.0 250
Level of Service B C
Approach Delay (s) 0.0 18.0 0.0 25.0
Approach LOS A B A C
Intersect

HCM Averégé“ thtrbl De!ay

21.6
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0
Intersection Capacity Utilization 54.4%
Analysis Period (min) 15

¢ Critical Lane Group

HCM Levet of“SérvviCe' -

Sum of lost time (s)
ICU Level of Service

M:\2002\0102087.c\Engr\Future_1AM_Georgetown.sy7

KCI Technglogies, Inc.

Synchro 6 Report
Page 1



+ A
Lower West End

Study

HCM Signalized Intersection Capacity Analysis

Future AM

4: Pennsylvania Avenue & 26th Street

O T e N S T
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT SBR
Lane Configurations 4111 A4 il % 'S d &
ideal Flow {vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 10 12 10 12 10 10 10 10 12
Total Lost time (s) 40 4.0 4.0 4.0 4.0 4.0 40
Lane Util. Factor 0.86 095 100 1.00 095 095 1.00
Frpb, ped/bikes 1.00 100 068 100 097 0096 1.00
Fipb, ped/bikes 1.00 1.00 100 100 1.00 1.00 0.99
Fri 1.00 1.00 085 100 0.87 085 1.00
Fit Protected 1.00 1.00 1.00 095 1.00 1.00 0.95
Satd. Fiow (prot) 6405 3539 1000 1770 1385 1354 1633
Fit Permitted 0.83 106 1060 073 100 1.00 0.42
Satd. Flow {perm) 5038 3539 1000 1353 1385 1354 727
Volume (vph) 13 1550 0 0 326 25 55 28 449 39 0 0
Peak-hour factor, PHF 682 092 0692 082 082 092 082 0982 082 092 082 092
Growth Factor(vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 16 1853 0 ¢ 390 30 66 33 537 47 0 0
RTOR Reduction (vph) 0 0 0 0 0 14 0 7 7 0 0 0
Lane Group Flow {vph) 01869 0 0 390 17 66 294 262 0 47 0
Confl. Peds. (#/hr) 322 99 13 13
Turn Type Perm Perm: Perm Perm: Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 48.0 48.0 48.0 350 350 350 36.0
Effective Green, g (s) 55.0 55.0. - 550 370 370 370 37.0
Actuated g/C Ratio 0.55 055 055 037 037 037 0.37
Clearance Time {s) 11.0 11.0-11.0 6.0 6.0 6.0 5.0
Lane Grp Cap (vph) 3266 1946 550 501 512 501 269
v/s. Ratio Prot 0.11 c0.21
v/s Ratio Perm c0.31 0.02 0.05 0.19 0.06
vic Ratio 0.57 020 003 013 057 052 0.17
Uniform Delay, d1 14.8 114 103 209 252 246 21.2
Progression Factor 0.67 0.54 080 ' 100 1.00.1.00 1.80
Incremental Delay, d2 0.7 0.2 0.1 0.5 4.6 3.9 1.4
Delay (s) 10.6 6.4 83 214 .208 285 39.6
Level of Service B A A C C C D
Approach Delay (s) 10.6 8.5 28.4 39.6
Approach LOS B A

Intersection Summary
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

14.3
0.57
100.0
61.6%
15

HCM lr.hévelu of Ser4vice\

Sum of lost time (s)
ICU Level of Service

M:\2002\0102087.c\Engr\Future_1AM_Georgetown.sy7

KCI Technologies, Inc.

Synchro 6 Report
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visly s
Lower West End Study

HCM Signalized Intersection Capacity Analysi

S

Future AM
5: M Street & 25th St.

A

- 3 ¢ T NN

I R B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 1 ") i+

ldeal Flow {(vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes 0.96 1.00 0.92

Fipb, ped/bikes 0.98 0.96 1.00

Frt 0.98 1.00 0.92

Flt Protected 0.99 0.98 1.00

Satd. Fiow (prot) 5457 1650 1473

Flt Permitted 0.99 0.88 1.00

Satd. Flow (perm) 5457 1469 1473
Voiume (vph) 0 0 0 64 445 98 79 162 0 0 28 41
Peak-hour factor, PHF 092 0982 092 082 0062 0982 082 082 082 682 082 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 0 0 0 77 5327 117 94 - 194 0 0 33 49
RTOR Reduction (vph) 0 0 0 0 35 0 0 0 0 0 25 0
Lane Group Fiow (vph) 0 0 0 0 691 0 0 - 288 0 0 57 0
Confl. Peds. (#/hr) 79 56 56 79 65 187 187 65
Turn Type Perm Perm

Protected Phases 8 2 6
Permitted Phases 8 2

Actuated Green, G (s) 43.0 47.0 47.0
Effective Green; g (s) 44.0 48.0 48.0
Actuated g/C Ratio 0.44 0.48 0.48
Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 2401 705 707

v/s Ratio Prot 0.04

v/s Ratio Perm 0.13 c0.20

v/c Ratio 0.29 0.41 0.08
Uniform Delay, d1 18.0 16.8 14.1
Progression Factor 1.68 1.19 1.00
Incremental Delay, d2 0.3 0.2 0.2

Delay (s} 304 20.2 14.3

Level of Service C C B
Approach Delay (s) 0.0 304 20.2 14.3
Approach LOS A B

intersection Summary
HCM Average Control Delay

26.5

HCM Level of Service

HCM Volume'to Capacity ratio 0.35
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.9% ICU Level of Service A
Analysis Period (min) 15

¢ -+ Critical Lane Group

M:\200210102087 .c\Engr\Future _1AM_Georgetown.sy7
KCI Technologies, Inc.

Synchro 6 Report
Page 3



Lower West End Study ruture AM

HCM Signalized Intersection Capacity Analysis 6: M Street & 24th St.
A ey ¢ NNt A2/

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

Lane Configurations B "y T

Ideal Flow {vphp!) 1200 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) - 4.0 4.0 4.0

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes 0.95 1.00 0.95

Fipb, ped/bikes 0.97 (.96 1.00

Frt 0.98 1.00 0.97

Flt Protected 0.99 0.99 1.00

Satd. Fiow {prot} 5348 1651 1607

Fit Permitted .88 0.87 1.00

Satd. Flow (perm) 5348 1447 1607

Volume (vph) 0 0 0 118 479 69 77 209 0 0 121 36

Peak-hour factor, PHF 092 082 0982 082 092 (82 082 092 G682 092 082 0@z

Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%

Adj. Flow (vph) 0 0 0 141 573 82 92  .250 0 0 145 43
RTOR Reduction {vph) 0 0 0 0 20 0 0 0 0 0 11 0
Lane Group Flow (vph) ) o 0 0 776 0 0 342 0 0 177 0
Confl. Peds. (#/hr) 59 163 104 104
Turn Type Perm Perm

Protected Phases 8 2 6
Permitted Phases 8 2

Actuated Green, G (s) 43.0 47.0 47.0
Effective Green, g(s) 44.0 48.0 48.0
Actuated g/C Ratio 0.44 0.48 0.48
Clearance Time'(s) 5.0 5.0 5.0

Lane Grp Cap (vph) 2353 695 771

v/s Ratio Prot 0.11

v/s Ratio Perm 0.15 c0.24

vlc Ratio 0.33 0.49 0.23
Uniform Delay, d1 18.3 17.7 15.2
Progression Factor 1.59 0.74 1.00
Incremental Delay, d2 0.3 2.0 0.7

Delay (s) 29.4 15.0 15.9

Level of Service C B B
Approach-Delay (s) 0.0 29.4 15.0 15.9
Approach LOS A C B B
Intersection Summary L e

HCM Average Control Delay 23.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.41

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

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study Future AM

HCM Signalized Intersection Capacity Analysis /1 Pennsyivania Avenue & 24th St.
Aoy vt O YA

Movement EBL EBR EBR2 NBL NBT NBR SBL SBT SBR NWL NWR

Lane Configurations ool ' k1 B & bbb

{deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800

Lane Width 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 076 1.00 1.00 1.00 1.00 0.94

Frt 085 085 1.00 .  1.00 0.98 0.97

Fit Protected 100 1.00 095 1.00 0.99 0.96

Satd. Flow (prot) 3369 1478 1652 1737 1691 4587

Fit Permitted 100 1.00 066 1.00 0.94 0.96

Said. Fiow {perm) 3369 1478 1155 1737 1604 4587

Peak-hour factor, PHF 002 092 092 092 092 092 092 092 002 092 092

Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%

Adi. Flow {vph) 074318 99 189 . 344 2 204114 25 B8 114

RTOR Reduction (vph) 0 0 63 0 0 0 0 7 0 33 0

Lane Group Flow {vph) 0 1316 36 ¢ 189 346 0 0 152 0 . 638 0

Turn Type Perm Perm Perm

Protected Phases 4 2 6 8

Permitted Phases 4 2 6

Actuated Green, G (s) 350 350 550 550 55.0 35.0

Effective Green, g (s) 360 360 56.0 56.0 56.0 - 36.0

Actuated g/C.Ratio 0386 036 056 056 0.56 0.36

Clearance Time (s) 5.0 5.0 5.0 5.0 50 5.0

Lane Grp Cap (vph) 1213 - 632 647 . 973 898 1651

v/s Ratio Prot c0.39 c0.20 0.14

v/s Ratio Perm 0.02 - 0.16 0.10

v/c Ratio 1.08 0.07 029 0.36 0.17 0.39

Uniform Delay, d1 320 210 116121 10.7 23.8

Progression Factor 148 3.08 098 1.06 2.20 1.00

incremental Delay, d2 48.3 0.2 1.1 0.9 0.0 0.7

Delay (s) 957 648 125 138 235 24.5

Level of Service F E B B C C

Approach Delay (s) 93.5 13.3 23.5 245

Approach LOS E B C C
HCM Average Control Delay

57.4 HCM Level of Service o

HCM Volume to Capacity ratio 0.64

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

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_ 1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study Future AM
HCM Signaiized Intersection Capacity Analysis 8: L Street & 25th St.

LI B S U JR A VU VIR
Movement ' NBL NBT NBR NBR2 SBL2 SBL SBT SBR SEL2 SEL SET NWT
Lane Configurations & & X Oditt d4p
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.81 081 0.91
Frpb, ped/bikes 0.84 0.99 1.00 1.00 094
Fipb, ped/bikes 1.00 0.77 1.00 097 1.00
Frt 0.92 0.99 100 1.00 097
Flt Protected 1.00 0.96 0.95 098 1.00
Satd. Flow (prot) 1343 1245 1338 5378 4357
Fit Permitted 0.97 0.75 095 076 1.00
Satd. Flow (perm) 1310 976 1338 4155 4357
Volume (vph) 3 14 9 13 75 183 0 19 192 1058 1097 278
Peak:hour factor, PHF . - 0.92:-0.92° 092, 092092 092 092 092 092 092 0982092
Growth Factor (vph) ~ 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 4 17 11 16 90 219 0 23230 1265 1312 332

RTOR Reduction {vph) 0 12 0 0 0 0 3 0 0 0 0 3
Lane Group Flow (vph) 0 36 0 0 0 6 329 0 0. .748 2059 397

Confl. Peds. (#/hr) 90 107 38 107 38 90 148 107

Turn Type Perm Perm Perm Prot Prot

Protected Phases 2 6 7 7 4 8
Permitted Phases 2 6 6

Actuated Green, G (s) 26.0 26.0 43.0 640 170
Effective Green, g (s) 28.0 28.0 430 640 170
Actuated g/C Ratio 0.28 0.28 043 064 0.17
Clearance Time (s) 6.0 6.0 4.0 4.0 4.0
Lane Grp Cap (vph) 367 273 575 3185 741
v/s Ratio Prot c0.56 - 0.28..0.09
v/s Ratio Perm 0.03 c0.34 c0.14

vie Ratio 010 1.21 1.30 1.11dl 0.54
Uniform Delay, d1 26.7 36.0 285 111 379
Progression Factor 1.00 0.86 133 154 077
Incremental Delay, d2 0.5 121.8 146.5 09 26
Delay (s) 27.2 152.9 184.5 17.9 - 319
Level of Service C F F B C
Approach Delay (s) 27.2 152.9 623 319
Approach LOS C F E C
IntersectionSummary =~ o 0 L .
HCM Average Control Delay 66.8 HCM Level of Service E

HCM Volume to Capacity ratio 1.15

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

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15

dl Defacto Left Lane. Recode with 1 though lane as a left lane:
¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1AM_Georgetown.sy7 Synchro 6 Report
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1 varse VAT~ Al sl s
Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future AM
8: L Street & 25th St.

L ¢

Movement NWR NWR2
L Configurations

{deal Flow (vphpt) 1900 1900
Lane Width 10 10

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

Fit Protected
Satd. Fiow (prot)

Satd. Flow {perm)

Volume (vph) 47 10

D rde bt son S mbiy TRLITT [a s ] N Ny
FOan-i iJul 1auiul 0D U.JgL UL

Growth Factor (vph) 110% 110%
Adj. Flow (vph) 56 12
RTOR Reduction (vph) 0 0
Lane Group Flow {vph) 0 0
Confl. Peds. (#/hr) 148 107

Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

vie Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

Interscion Summary_

M:\2002\0102087 .c\Engr\Future_1AM_Georgetown.sy7
KCI Technologies, Inc.

Synchro 6 Report
Page 7



Lower West End Study Future AM

HCM Signalized Intersection Capacity Analysis 10: Pennsylvania Avenue & 28th Street
ey v AN 2 ]S

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

Lane Configurations 44 b & s

ideal Flow (vphpl) 1900 1900 190C 1900 1800 1900 190C 1900 1900 1900 1900 1900

Total Lost time (s) 40 4.0 4.0 4.0

Lane Util. Factor 0.91 0.95 1.00 1.00

Frt 1.00 0.98 0.91 1.00

Fit Protected 1.00 1.00 0.99 0.95

Satd. Flow (prot) 5084 3458 1674 1770

Fit Permitted 0.94 1.00 0.92 0.7

Satd. Flow (perm) 4766 3458 1555 1325

Volume (vph) 7 1101 0 0 307 55 14 4 36 177 0 5

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

Growth Factor (vph) 110% 110% 110%  110% 110% 110% 110% 110% 110% 110% 110%  110%

Adj. Flow (vph) 8 1316 0 0 367 66 17 5 43 212 0 6

RTOR Reduction (vph) 6 0 o t 15 4] 8 15 0] G 1 o

Lane Group Flow (vph) 0 1324 0 0 418 0 0 50 0 0 217 0

Turn-Type Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 47.0 47.0 43.0 43.0

Effective Green; g (s) 48.0 48.0 44.0 440

Actuated g/C Ratio 0.48 0.48 0.44 0.44

Clearance Time.(s) 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 2288 1660 684 583

v/s Ratio Prot 0.12

v/s Ratio Perm c0.28 0.03 c0.16

vic Ratio 0.58 0.25 0.07 0.37

Uniform Delay, d1 18.7 15.4 16.2 18.7

Progression Factor 0.21 0.68 1.00 1.43

Incremental Delay, d2 0.8 0.4 0.2 1.8

Delay (s) 47 10.8 16.4 28.5

Level of Service A B B C

Approach Delay (s) 4.7 10.8 16.4 285

Approach LOS A B B C

intersection Summary =

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratic 0.48

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

intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087 .c\Engr\Future_1AM_Georgetown.sy7
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Lower West End Study Future AM

HCM Signalized Intersection Capacity Analysis 12: M Street & Pennsylvania Avenue
- ~ ¥ TN 2%

Movement EBT - EBR  WBL = WBT -~ NBL ~NBR NWL NWR

Lane Configurations e 444 N

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.76 0.91 0.97

Frt 0.85 1.00 1.00

Fit Protected 1.00 1.00 0.95

Satd. Fiow {prot} 3610 5076 3433

Fit Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3610 5076 3433

Volume (vph) 0 1137 15 391 0 0 320 0

Peak-hour factor, PHF 092 082 082 082 082 082 0982 082

Growth Factor {vph) 110% 110%  110% 110% 110% 110% 110% 110%

Adj. Flow (vph) 0 1359 18 468 0 0 383 0

RTOR Reduction {vph) ¢ 0 0 o e ¢ o G

Lane Group Flow (vph) 0 1359 0 486 0 0 383 0

Turn Type custom Perm

Protected Phases 8 2

Permitted Phases 4 8

Actuated Green, G (s) 58.5 58.5 325

Effective Green, g (s) 59.0 59.0 33.0

Actuated g/C Ratio 0.59 0.59 0.33

Clearance Time (s) 4.5 4.5 4.5

Lane Grp Cap (vph) 2130 2995 1133

v/s Ratio Prot c0:11

v/s Ratio Perm c0.38 0.10

vicRatio 0.64 0.16 0.34

Uniform Delay, d1 13.5 9.3 253

Progression Factor 0.76 1.61 1.41

Incremental Delay, d2 1.3 0.1 0.8

Delay (s) 11.5 151 36.4

Level of Service B B D

Approach Delay (s) 11.5 : 15.1 0.0 36.4

Approach LOS B B A D

IntersectionSummary -

HCM Average Control Delay 16.6 HCM Level of Service B

HCM Volume {o Capacity ratio 0.53

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

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End otuuy Future AM

HCM Signalized Intersection Capacity Analysis 17: K Street &
o o v~ N YLV

Movement EBL - EBT WBT WBR - SBL SBR SWL SWR

Lane Configurations A4 L

ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 0.97

Frt 1.00 0.98

Fit Protected 1.00 0.96

Satd. Flow {prot) 3539 3177

Fit Permitted 1.00 0.96

Satd. Flow (perm) 3539 3177

Volum c:\vplu G 0 695 0 O O 152 18

Peak-hour factor, PHF 082 082 082 0982 (082 092 082 092

Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110%

Ad] Flow { \vpn; o 0 836 O 0 G 182 22

RTOR Reduction {vph) 0 0 0 0 0 0 0 0

Lane Group Flow {vph) 0 0O 836 0 0 0 204 0

Turn Type

Protected Phases 8 6

Permitted Phases

Actuated Green, G (s) 60.5 30.5

Effective Green, g (s) 61.0 31.0

Actuated g/C Ratio 0.61 0.31

Clearance Time (s) 4.5 4.5

Lane Grp.-Cap {vph) 2159 985

v/s Ratio Prot c0.24 ¢0.06

v/s Ratio Perm

v/c Ratio 0.39 0.21

Uniform Delay, d1 10.0 25.4

Progression Factor 1.00 1.18

Incremental Delay, d2 0.5 0.5

Delay (s) 10.5 30.4

Level of Service B C

Approach Deiay (s) 0.0 105 0.0 30.4

Approach LOS A B A C

HCM Average Control Delay 144 HCM Lével o(f«S,érlv,;ce B

HCM Volume to Capacity ratio 0.33

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

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study
HCM Signalized Intersection Capacity Analysis

Future AV
19: WB K Local & 24th St.

ey v Nt 2 M
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations qh J4 4 'l
ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 1800 1900 1900 1900 1900
Lane Width 12 12 12 12 10 12 12 10 12 12 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 0.99 1.00 100 085
Fit Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3271 3302 1739 1478
Fit Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm}) 3271 3150 1739 1478
Volume {(vph) 0 0 Y G 204 14 3 434 O 6 130 34
Peak-hourfactor, PHF 082 (092 (29 062 092 0982 082 092 092 092 082 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Fiow {vph) g 0 ¢ 0 - 244 17 4 518 G 0 . 155 41
RTOR Reduction (vph) 0 0 0 0 5 0 0 0 0 0 0 25
Lane Group Flow (vph) 0 0 0 0 256 0 0 523 0 0 155 16
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 51.5 39.5 395 395
Effective Green, g (s) 52.0 40.0 40.0 40.0
Actuated g/C Ratio 0.52 0.40 0.40 040
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap {vph) 1701 1260 696 . 591
v/s Ratio Prot c0.08 0.09
v/s Ratio Perm c0.17 0.01
v/c Ratio 0.15 0.42 0.22 0.03
Uniform Delay, d1 12.5 21.6 19.8 182
Progression Factor 0.1 0.82 0.76 081
incremental Delay, d2 0.2 0.9 0.7 01
Delay (s) 1.5 18.6 158 14.8
Level of Service B B B
Approach Delay (s) 0.0 18.6 15.6
Approach LOS A B B
HCM Average Control Delay 13.4 HCM Level of Service
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 33.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study Future AM

HCM Signalized Intersection Capacity Analysis 20: WB K Local & K Street
~ N ¥ YN ¢ ¥
Movement EBL EBR NBL NBR SEL SER SWL SWR
Lane Configurations ' T~
ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1300
Lane Width 12 12 12 12 12 10 12 10
Total Lost time (s) 4.0 4.0
Lane Util. Factor 0.76 0.88
Frt 0.85 0.85
Fit Protected 1.00 1.00
Satd. Flow (prot) 3369 2601
Fit Permitted 1.00 1.00
Satd. Fiow (perm) 3369 26801
Voiume {vphj) G 0 0 0 G 1135 G 208
Peak-hour factor, PHF . 082 082 092 092 082 092 092 0.92
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {vph) o 0 0 o 0 1357 0 248
RTOR Reduction (vph) 0 0 0 0 0 0 0 0
Lane Group Flow {vph) 0 0 0 0 0 1357 0. 249
Turn Type
Protected Phases
Permitted Phases 6 4
Actuated Green, G (s) 425 48.5
Effective Green, g (s) 43.0 49.0
Actuated g/C Ratio 043 0.49
Clearance Time (s) 45 4.5
Lane Grp Cap (vph) 1449 1274
v/s Ratio Prot
v/s Ratio. Perm c0.40 c0.10
v/c Ratio 0.94 0.20
Uniform Delay, d1 27.2 14.4
Progression Factor 0.84 1.00
incremental Delay, d2 1.6 0.3
Delay (s) 245 14.7
Level of Service : G B
Approach Delay (s) 0.0 0.0 245 14.7
Approach.LOS A A C B
HCM Average Control Delay 229 HCM Level of Service
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lest time (s) 8.0
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period {(min) 15
¢ Critical Lane Group
M:\2002\0102087 .c\Engr\Future_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study Future AM

HCM Signalized Intersection Capacity Analysis 25: EB K Local & 24th St.
A ey v AN A4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR = SBL SBT SBR
Lane Configurations g S 1y )
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 19G0 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 12 12 12 11 12 12 11 12
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00
Frt 0.99 0.97 1.00
Fit Protected 0.99 1.00 0.99
Satd. Flow (prot) 3358 1744 1774
Fit Permitted 0.99 1.00 0.81
Said. Flow {perm) 3358 1744 1465
Volume {vph) 171 528 34 o o G 6 266 80 35 91 0
Peak-hour factor, PHF. - 0:82: 082 082 092 {082 082 082 0982 0692 092 082 082
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj: Flow {vph)} 204 832 41 0 o 0 0318 96 47 - 108 it
RTOR Reduction {vph) 0 4 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0. 873 0 0 0 0 0 403 0 0 - 156 0
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 46.3 447 447
Effective Green, g (s) 46.8 45.2 45.2
Actuated g/C Ratio 0.47 0.45 0.45
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1572 , 788 662
v/s Ratio Prot c0.23
v/s Ratio Perm 0.26 0.11
v/c Ratio 0.56 0.51 0.24
Uniform Delay, d1 19.1 19.5 16.8
Progression Factor 1.00 1.00 0.02
incremental Delay, d2 14 2.4 0.8
Delay (s) 205 219 1.2
Level of Service C C A
Approach Delay (s) 20.5 0.0 21.9 1.2

A

Approach LOS C A C
Intersection Summar - -

HCM Lévei of S(erv'iée)

HCM Average Control Delay .

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min} 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1AM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future AM
27: L Street & 23rd St.

O TR 20 N B I S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S8BR
Lane Configurations 241 N A4
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 190C 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95
Frt 0.99 100  1.00
Fit Protected 1.00 095 100
Satd. Fiow (prot) 4718 1652 © 3303
Fit Permitted 1.00 095 1.00
Said. t—low {perm) 4718 1652 3303
Voium 'pn) 0 1097 45 0 Q G 0 0 0 382 551 0
Peak- r' ar factor, PHF - ©0.82 - 062 082 082 ..682 082 082 082 082 082 082 082
Growth Factor(vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 01312 55 o 0 G Y (8] 0 457 658 0
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 10 0 0
Lane Group Flow (vph) 0 1363 0 0 0 0 0 0 0 447 659 0
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 43.0 47.0 470
Effective Green, g (s) 44.0 48.0 48.0
Actuated g/C Ratio 0.44 048 048
Clearance Time (s) 5.0 5.0 5.0
Lane Grp Cap (vph) 2076 793 1585
v/s Ratio Prot ¢0.29 0.20
v/s Ratio Perm c0.27
v/c Ratio 0.66 056 042
Uniform Delay, d1 22.0 18.5 16.9
Progression Factor 0.54 128 1.31
Incremental Delay, d2 1.2 2.2 0.6
Delay (s) 13.1 26.0 227
Level of Service B C C
Approach Delay (s) 13.1 0.0 0.0 241

A c

Approach LOS B

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

T 180

0.61
100.0
54.4%
15

; HCM i_evefd Sﬂérvi'ce\;

Sum of lost time (s)
ICU Level of Service
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Lower West End Study

HCM

Signaiized interseciion Capacily Analysis

Future AM

DO Qran i O T 1
L0 A OUEEL & D vviii

VASL I b, oo L D T R,
LEHIUTOL ¥ e ®

- N ¢« TNt Y oA
Movement EBT  EBR WBL2 WBT WBR NBL2 NBT NBR SBR2 NER NER2
Lane Configurations A5 * 4 ald "93 N i ¥
Ideat Flow {vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800
Lane Width 12 12 11 11 11 11 11 11 12 11 12
Total Lost time (s) 4.0 4.0 4.0 4.0 40 4.0 4.0
Lane Util. Factor 0.95 1.00 100 088 095 095 0.88
Fri 0.93 100 100 085 1.00 0094 0.85
Fit Protected 1.00 095 100 100 095 097 1.00
Satd. Fiow {prot) 3278 1711 1801 2694 1625 15659 2694
Fit Permitted 1.00 054 100 1.00 095 097 1.00
Satd. Fiow {perm) 3278 981 1801 2694 1825 1559 2604
Volume {vph) 146 142 243 332 314 445 0 1i4 4 1368 121
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092
Growth Factor {vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj Flow (vph) 175 170 291 397 375 532 0 136 0 1672 145
RTOR Reduction (vph) 0 0 0 0 0 0 21 0 0 5 0
Lane Group Flow (vph) 345 0 291 397 375 337 310 0 0 1812 0
Turn Type custom Perm Perm custom custom
Protected Phases 6 2 8
Permitted Phases 5 2 8 4 1
Actuated Green, G {(s) 12.5 225 935 935 175 175 49.5
Effective Green, g (s) 13.0 23.0 940 940 180 18.0 50.0
Actuated g/C Ratio 0.11 019 078 078 015 0.15 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 355 188 1411 2110 244 234 1123
v/s Ratio Prot c0.11 0.22
v/s Ratio Perm c0.30 014 c0.21 0.20 c0.67
v/c Ratio 0.97 155 028 018 138 1.32 1.61
Uniform Deiay, d1 53.3 48.5 3.6 3.3 510 51.0 35.0
Progression Factor 1.00 100 100 100 100 1.00 1.00
Incremental Delay, d2 41.2 2711 0.5 0.2 195.0 1723 280.4
Delay (s) 94.5 319.6 4.1 35 246.0 2233 315.4
Level of Service F F A A F F F
Approach Delay (s) 945 90.3 234.8
Approach LOS F F F
Intersection Summary =~ . R
HCM Average Control Delay 220.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.48
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 113.4% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future AM

32: L Street & 24th St.

A ey v AN 2 M/
Movement EBL EBT - EBR WBL WBT WBR. NBL NBT NBR . SBL S8BT SBR
Lane Configurations 4 T %
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 40
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 0.93 1.00
Flpb, ped/bikes 0.99 1.00 0.97
Frt 1.00 0.95 1.00
Flt Protected 0.99 1.00 0.97
Satd. Fiow {prot) 4660 1527 16849
Fit Permitted 0.95 1.060 0.44
Satd. Flow {perm} 4660 1527 738
Volume (vph) 131 866 1 0 0 0 0 238 152 156 146 0
reax-hour factor, PHF - 682 0952 . 082 082 052 082 082 0682 092 0982 082 082
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 157 1035 1 0 0 0 0 285 182 187 175 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 19 0 0 0 0
Lane Group Flow (vph) 0 1193 0 0 0 0 0 448 0 6 362 0
Confl. Peds. (#/hr) 28 40 40 28 95 95
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 44.0 48.0 48.0
Effective Green, g (s) 44.0 48.0 48.0
Actuated g/C Ratio 0.44 0.48 0.48
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2050 733 354
vis Ratio Prot 0:29
v/s Ratio Perm 0.26 c0.49
vic.Ratio 0.58 0.61 1.02
Uniform Delay, d1 211 19.1 26.0
Progression Factor 0.96 1.33 1.15
Incremental Delay, d2 04 3.6 53.4
Delay (s) 20.6 291 83.3
Level of Service C C F
Approach Delay (s} 20.6 0.0 29.1 83.3
Approach LOS C

Intersection Summa

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
intersection Capacity Utilization
Analysis Period {min)

¢ - Critical Lane Group

338

0.81
100.0
77.8%
15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future AM
33: M Sireet & 26th Street

O T 2 S N B
Movement EBL . EBT EBR  WBL. WBT WBR NBL ~NBT NBR  SBL 'SBT = SBR
Lane Configurations Ji 4 T
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 0.99 0.64 1.00
Frt 1.00 1.00 0.98
Fit Protected 1.00 0.96 1.00
Satd. Fiow (prot) 5858 1568 1688
Fit Permitted 1.060 0.77 1.00
Satd. Flow {perm) 5858 1269 1688
Volume (vph) 0 0 0 35 449 4 67 4 0 0 5 1
Peak-hour factor, PHF  0.82 - 082 0692 082 092 082 082 . 082 082 082 092 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 0 0 0 42 . 537 5 80 5 0 0 6 1
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 0 0 1 0
Lane Group Flow:{vph) 0 0 0 0 . 583 0 0 85 0 0 6 0
Confl. Peds. (#/hr) 159 51 51 159 32 17 17 32
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 46.0 44.0 440
Effective Green; g.(s) 47.0 45.0 45.0
Actuated g/C Ratio 0.47 0.45 0.45
Clearance Time (s) 5.0 5.0 5.0
Lane Grp Cap (vph) 2753 571 760
v/s Ratio Prot 0.00
v/s Ratio Perm 0.10 c0.07
vic Ratio 0.21 0.15 0.01
Uniform Delay, d1 15.6 16.2 15.2
Progression Factor 0.54 0.59 1.00
Incremental Delay, d2 0.2 05 0.0
Delay (s) 8.6 10.2 15.2
Level of Service A B B
Approach Delay (s) 0.0 8.6 10.2 15.2
Approach LOS A A B B
Intersection Summary . . .
HCM Average Control Delay 8.9 HCM Level of Service
HCM Volume o Capacity ratio 0.18
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
intersection Capacity Utilization 33.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study Future AM

HCM Signalized Intersection Capacity Analysis 38: M Street & 28th Street
N

Movement EBL EBT. EBR WBL WBT WBR NBL - NBT  NBR SBL S8BT SBR

Lane Configurations 444 'l 4 4

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 091 1.00 1.00 1.00

Frpb, ped/bikes 1.00 046 1.00 1.00

Fipb, ped/bikes 100 1.0 1.00 1.00

Frt 1.00 - 0.85 1.00 0.99

Fit Protected 1.00 1.00 1.00 1.00

Satd. Fiow (prot) 4746 - 870 1736 1713

Fit Permitted 1.00 1.00 1.060 7.06

Satd. Flow {perm) 4746 676 1731 1713

Volume (vph) 0 0 0 0 376 125 2 67 0 0 175 22

Peak-hour factor, PHF 082 082 092 082 06982 082 092 092 082 092 082 0.92

Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%

Adj. Flow {(vph) 0 0 0 0 450 - - 149 2 80 0 0 209 26

RTOR Reduction (vph) 0 0 0 0 0 73 0 0 0 0 5 0

Lane Group Flow (vph) 0 0 0 0 450 76 0 82 0 0 .280 0

Confl. Peds. (#/hr) 213 213 66

TurnType Perm Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 8 2

Actuated Green, G (s) 50.0 50.0 40.0 40.0

Effective Green, g (s) 51.0 % 51.0 41.0 41.0

Actuated g/C Ratio 051 0.5 0.41 0.41

Clearance Time (s) 5.0 5.0 5.0 50

Lane Grp Cap (vph) 2420 345 710 702

v/s Ratio Prot 0.09 ¢0.13

v/s Ratio Perm c0.11 0.05

vic Ratio 019 022 012 0.33

Uniform Delay, d1 13.3 135 18.3 20.1

Progression Factor 1.21:.. 590 0.61 1.00

Incremental Delay, d2 0.2 1.5 0.3 1.2

Delay (s) 16.3° 812 114 214

Level of Service B F B C

Approach Delay (s} 0.0 324 11.4 21.4

Approach LOS A C B C

Intersection Summary =~ 0 e

HCM Average Control Delay 27.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.27

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

intersection Capacity. Utilization 31.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future A

40: M Street & 29th St.

ey ANt A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 G4 =) i ¥ N
ideal Fiow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 0.99 0.97 1.00 0.86 0.98
Fipb, ped/bikes 0.99 1.00 0.98 1.00 0.95
Frt 1.00 0.99 100 0.85 0.99
Flit Protected 1.00 1.00 099 100 0.97
Satd. Flow (prot) 4626 4544 1678 1273 1564
Fit Permitted 0.85 0.83 0.9t 1.00 0.62
Satd. Flow (perm) 3829 3784 15561 1273 992
Volume (vph) 46 1007 24 33 687 41 36 123 67 63 39 12
Peak-hour factor, PHFE 0.2 0.82 - 0.82 082 082 082 082 092 09z 092 092 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {vph) 55 1204 29 39 . 821 49 43 147 80 75 47 14
RTOR Reduction (vph) 0 2 0 0 6 0 0 0 21 0 4 0
L.ane Group Flow (vph) 0 1286 0 0 903 0 0 190 59 0 132 0
Confl. Peds. (#/hr) 217 347 347 217 85 69 69 85
Turn Type Perm Perm Perm Perm. Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 69.0 69.0 210 210 21.0
Effective Green, g (s) 70.0 70.0 220 - 220 22.0
Actuated g/C Ratio 0.70 0.70 0.22 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 2750 2649 341 280 218
v/s Ratio Prot
v/s Ratio Perm c0.33 0.24 0.12 0.05 c0.13
vic Ratio 0.47 0.34 0.56 0.21 0.61
Uniform Delay, d1 6.7 5.9 347 319 351
Progression Factor 1.00 1.55 1000 1.00 1.00
incremental Delay, d2 0.6 0.3 6.4 1.7 1.9
Delay {s) 7.3 9.5 4115 33.6 47.0
Level of Service A A D C D
Approach Delay (s) 7.3 9.5 389 47.0
Approach LOS A A D D
Intersection Summary . .. - - o
HCM Average Control Delay 13.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period {(min) 15

¢ Critical Lane Group
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Lower West End Study Future PM

HCM Signalized Intersection Capacity Analysis 3: M Street & 23rd St.
O T TR 2 N N V. SR

Movement , EBL EBT- EBR WBL 'WBT. WBR. _NBL ' NBT NBR SBL 'SBT ' SBR

Lane Configurations 4ttt 41

ideal Flow (vphpl) 1906 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.86 0.95

Frt 1.00 0.98

Flit Protected 0.98 1.00

Satd. Flow (prot) 5857 3242

Fit Permitted 0.98 1.00

Satd. Flow (perm) 5857 3242

Volume {vph} 0 i 0 638 870 0 0 0 0 G 758 107

Peak-hour factor, PHF .. 0.82 - 0:82 0982 0982 092 0982 092 082 092 092 092 092

Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%

Adj: Flow {vph) ) ) 0 7631040 0 O 0 0 0 906 .-128

RTOR Reduction (vph) 0 0 0 0 23 0 0 0 0 0 11 0

L.ane Group Flow {vph) 0 0 0 0 1780 0 0 0 0 0 1023 0

Turn Type Perm

Protected Phases 8 6

Permitted Phases 8

Actuated Green, G (s) 52.0 37.0

Effective Green, g (s) 53.0 39.0

Actuated g/C Ratio 0.53 0.39

Clearance Time (s) 5.0 6.0

Lane Grp Cap:(vph) 3104 1264

v/s Ratio Prot c0.32

v/sRatio Perm 0.30

v/c Ratio 0.57 0.81

Uniform Delay, d1 15.9 27.2

Progression Factor 1.00 1.00

Incremental Delay, d2 0.8 5.7

Delay (s) 16.6 329

Level of Service B C

Approach Delay (s) 0.0 16.6 0.0 329

Approach LOS A B A C

Intersection Summary o .. s e

HCM Average Control Delay 226 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

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

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study

HCM Signalized intersection Capacity Analysis

Future PM

4: Pennsylvania Avenue & 26th Street

A ey v ANt 2N 4
Movement EBL. "EBT  EBR WBL WBT WBR' NBL ~NBT ‘NBR . SBL SBT SBR
Lane Configurations 4111 A4 il N T rd &
ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 10 12 10 12 10 10 10 10 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 40 4.0
Lane Util. Factor 0.86 095 100 1.00 095 095 1.00
Frpb, ped/bikes 1.00 100 068 1.00 098 096 1.00
Fipb, ped/bikes 1.00 100 1.00 098 1.00 1.00 0.98
Frt 1.00 1.00 085 100 090 0385 0.99
Fit Protected 1.00 1.00 1.00 095 100 100 0.95
Satd. Flow {prot) 6397 3539 1000 1733 1442 1354 1612
Fit Permitted .92 100 100 073 1006 1.00 0.70
Satd. Fiow {perm) . 5803 3539 1000 1329 1442 1354 1188
Volume (vph) 10 890 0 0 536 61 146 26 130 57 0 3
Peak-hour factor, PHF 2082 092 0.9Z 0982 0982 0982 092 092 092 092 092 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {(vph) 121064 0 0 . 641 73175 31 155 68 0 4
RTOR Reduction (vph) 0 0 0 0 0 28 0 15 15 0 2 0
Lane Group Flow (vph) 0 1076 0 0 641 45 175 87 69 0 70 0]
Confl. Peds. (#/hr) 99 322 322 99 13 13 13 13
Turn Type Perm Perm: Perm Perm . Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 55.0 550 550 280 28.0 28.0 28.0
Effective Green, g (s) 62.0 62.0 620 300 300300 30.0
Actuated g/C Ratio 0.62 062 062 030 030 0.3 0.30
Clearance Time (s) 11.0 11.0 110 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 3660 2194 620 399 433 406 356
vls Ratio Prot 0.18 0.06
v/s Ratio Perm c0.18 0.05 ¢0.13 0.05 0.06
v/c Ratio 0.29 0.29: 007 044 020 017 0.20
Uniform Delay, d1 8.8 8.8 76 282 261 258 26.0
Progression Factor 1.53 012 000 .1.00. 1.00 - 1.00 042
Incremental Delay, d2 0.2 0.3 0.2 3.5 1.0 09 1.2
Delay {s) 13.8 1.3 0.2 317 271 267 12.1
Level of Service B A A C C C B
Approach Delay (s) 13.8 1.2 29.2 1214
Approach LOS B

Intersection Summary

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Grotip

12.2
0.34
100.0
51.0%
15

HCM Level of Service

Sum of lost time (s)
1CU Level of Service
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Lower West End Study
HCM Signalized Intersection Capacity Analysis

Future PM
5: M Street & 25th St.

Ay v AN A2 LS
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i 4 8
ideat Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.93
Fipb, ped/bikes 0.97 0.98 1.00
Frt 0.99 1.00 0.94
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 5688 1674 1515
Fit Permitied 0.99 .81 1.00
Satd. Flow (perm) 5688 L 1384 1516
Volume (vph) 0 0 0 134 816 45 26 43 0 0 160 145
Peak-hour facior, PHF ~ 0.92 092 0982 082 082 082 082 082 0.82 082 082 082
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {vph) 0 0 0 .:160 ~ 976 54 31 51 0 0 191 173
RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 33 0
Lane Group Flow {vph) 0 0 0 0 1183 0 0 82 0 0 331 0
Confl. Peds. (#/hr) 70 61 61 70 72 291 291 72
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 55.0 35.0 35.0
Effective Green, g(s) 56.0 36.0 36.0
Actuated g/C Ratio 0.56 0.36 0.36
Clearance Time (s) 5.0 5.0 5.0
Lane Grp Cap (vph) 3185 498 545
v/s Ratio Prot c0.22
v/s Ratio Perm 0.21 0.06
v/c Ratio 0.37 0.16 061
Uniform Delay, d1 12.2 21.8 26.2
Progression Factor 1.89 1.40 1.00
Incremental Delay, d2 0.3 0.5 5.0
Delay (s) 23.4 24.5 31.2
Level of Service C C C
Approach Delay (s) 0.0 234 245 312
Approach LOS A C C C
intersection Summary L L . '
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Ulilization 52.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study Future PM

HCM Signalized Intersection Capacity Analysis 6: M Street & 24th St.
N

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

Lane Configurations gitp 4 T

Ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes 0.96 1.00 092

Fipb, ped/bikes 0.98 0.97 1.00

Frt 0.99 1.00 .95

Flt Protected 0.99 0.99 1.00

Satd. Flow (prot) 5472 1660 1513

é;t;c;:;:zc:perm, 5U4;§ :JS,SE 1 5::;

Volume (vph) 0 0 0 162 952 104 66 165 0 0 131 86

Peak-hour factor, PHF © . 082 082 §¢82 082 082 (82 082 092 (¢82 092 092+ 082

Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%

Adj: Flow (vph) 0 0 0 194 1138 124 79 197 0 0 157 103

RTOR Reduction (vph) 0 0 0 0 15 0 0 0 0 0 15 0

Lane Group-Flow {vph) 0 0 0 0--1441 0 0. 276 0 0 .. 245 0

Confl. Peds. (#/hr) 59 163 104 104

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2

Actuated Green, G (s) 52.0 38.0 38.0

Effective Green, g {s) 53.0 39.0 39.0

Actuated g/C Ratio 0.53 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 2900 536 590

vls Ratio Prot 0.16

v/s Ratio Perm 0.26 c0.20

vfc Ratio 0.50 0.51 0.41

Uniform Delay, d1 15.0 23.3 22.2

Progression Factor 1.78 0.82 1.00

Incremental Delay, d2 0.5 3.4 21

Delay (s) 27.2 226 24.3

Level of Service C C C

Approach Delay (s) 0.0 27.2 22.6 24.3

Approach LOS A C C C

Intersection Summary: e -

HCM Average Control Delay 26.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

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

intersection Capacity. Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

¢ - Critical Lane Group
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Low wer | West End Study uture PM
HCM Signalized Intersectlon Capacity Analysis /: Pennsyivania Avenue & 24th St.
Ay ¢ At 2N Y
Movement EBL EBT EBR WBL WBT WBR 'NBL NBT NBR SBL SBT SBR
Lane Configurations 41 241 b1 S &
ldeal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 40 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00
Fri 0.97 0.98 100 0.99 0.99
Fit Protected 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 4617 4631 1652 1724 1721
FIt Permitted 1.00 1.00 0.39 1.00 0.99
Satd. Flow (perm) 4817 4831 680 1724 1714
Volume (vph) ¢ 877 185 0 315 60 107 142 8 S 424 31
Peak-hour factor, PHF- 092 092 (4982 092 092 0982 092 082 092 082 0982 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adi. Flow {vph) 01049233 00374 72 ..128 - 170 10 110 507 37
RTOR Reduction (vph) 0 35 0 0 29 0 0 2 0 0 3 0
Lane Group Flow {vph) 0 1247 0 0 417 0128 178 0 0 552 0
Turn Type Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 2 6
Actuated Green, G {s) 35.0 35.0 55.0- - 55.0 55.0
Effective Green, g (s) 36.0 36.0 56.0 56.0 56.0
Actuated g/C Ratio 0.36 0.36 0.56 0.56 0.56
Clearance Time (s) 5.0 5.0 50 5.0 5.0
Lane Grp Cap (vph) 1662 1667 381 965 960
v/s Ratio Prot c0.27 0.09 0.10
v/s.Ratio Perm 0.19 c0.32
v/c Ratio 0.75 0.25 0.34 0.18 0.58
Uniform Delay, d1 28.1 225 11.9° 108 14.3
Progression Factor 1.12 1.00 0.32 0.31 0.91
Incremental Delay, d2 1.9 0.4 2.4 04 2.4
Delay (s) 33.2 22.9 6.2 37 15.4
Level of Service C C A A B
Approach Delay (s) 33.2 229 4.7 15.4
C B

Approach LOS

HCM“Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

24.2
0.64
100.0
69.3%
15

' HCM Level of Service

Sum of lost time (s)
ICU Level of Service
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future PM

8: L Street & 25th St.

I . . S R A St U
Movement NBL NBT -NBR NBR2 SBL2 SBL SBT SBR SEL2  SEL  SET NWT
Lane Configurations & & X dM M4
Ideal Fiow (vphpt) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 086 086 0.91
Frpb, ped/bikes 0.88 0.97 100 1.00 0.98
Fipb, ped/bikes 1.00 0.77 100 098 1.00
Frt 0.95 0.97 1.00 1.00 0.99
Fit Protected 1.00 0.96 095 099 1.00
Satd. Flow (prot) 1464 1216 1420y 4341 4810
Flit Permitted 1.00 0.74 085 088 1.00
Satd. Flow {perm) 1482 942 1420 2080 4810
Volume (vph) 2 35 6 13 95 233 0 75 41 475 672 54
Peak-hourfacter, PHF 082 092 092 092 092 082 062 082 0692 082 082 .092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 2 42 7 16 - 114 279 0 90 49 - 568 = 803 647
RTOR Reduction (vph) 0 12 0 0 0 0 8 0 0 0 0 2
Lane Group Flow (vph) 0 55 0 0 0 0 475 0 0 309 1111 686
Confl. Peds. (#/hr) 80 191 53 191 53 80 48 191
Turn Type Perm Perm - Perm Prot  Prot
Protected Phases 2 6 7 7 4 8
Permitted Phases 2 6 6
Actuated Green, G (s) 21.0 21.0 180 690 470
Effective Green, g (s) 23.0 23.0 18.0° 690 470
Actuated g/C Ratio 0.23 0.23 0.18 0.69 0.47
Clearance Time (s) 6.0 6.0 4.0 4.0 4.0
Lane Grp Cap (vph) 336 217 256 2301 2167
v/s Ratio Prot c0.22  0.09 015
v/s Ratio Perm 0.04 ¢0.50 c0.25
v/c Ratio 017 219 121 1.09d - 0.32
Uniform Delay, d1 30.8 38.5 41.0 72 16.5
Progression Factor 1.00 1.03 104 096 146
Incremental Delay, d2 1.1 548.1 123.5 0.7 0.4
Delay (s) 31.9 587.9 166.3 76 244
Level of Service C F F A C
Approach Delay (s) 31.9 587.9 421 .244
Approach LOS C F D C
Intersection Summary. e : SempTne i "
HCM Average Control Delay 136.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15

dl  Defacto Left Lane. Recode with 1 though lane as a left lane:

¢ Critical Lane Group
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future PM
8: L Street & 25th St.

L c

Movement NWR NWR2
L4y Configurations

{deal Flow {vphp!) 1900 1900
Lane Width 10 10

Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes
Frt

Flt Protected
Satd. Fiow {prot)

Satd, Flow {perm)

Volume (vph) 24 10
Peak-hour factor, PHF  0.92 092
Growth Factor (vph) 110% 110%
Adj. Flow (vph) 29 12

RTOR Reduction (vph) 0 0
Lane Group Flow (vph) 0 0
Confl. Peds. (#/hr) 48 191

Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g {(s)
Actuated g/C Ratio
Clearance Time (s)

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incrementai Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary

M:\2002\0102087 .c\Engr\Future_1PM_Georgetown.sy7
KCI! Technologies, Inc.
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future PM

10: Pennsylvania Avenue & 28th Street

A e N N Y S T
Movement EBL ~ EBT - EBR WBL WBT WBR ~NBL NBT NBR SBL “SBT" SBR
Lane Configurations 444 b & &
ldeal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 40 4.0
Lane Util. Factor 0.91 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.88 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.98 0.95
Frt 1.00 0.97 0.93 1.00
Fit Protected 1.00 1.00 0.98 0.95
Satd. Flow (prot) 5077 3005 1602 1677
Fit Permitied 0.94 1.00 0.87 0.66
Satd. Fiow {perm) 4748 30605 1422 1166
Volume (vph) 5 - 626 0] 0 484 141 33 12 48 117 0 0
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor (viph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 6 748 0 0 579 169 39 14 57 140 0 0
RTOR Reduction {vph) 0 0 0 0 27 0 0 39 0 0 0 0
Lane Group Flow {vph) 0 754 0 0 721 0 0 71 0 0 140 0
Confl. Peds. (#/hr) 202 190 190 202 40 38 38 40
Turn Type Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 2 6
Actuated Green, G {s) 67.0 67.0 23.0 23.0
Effective Green, g (s) 68.0 68.0 240 240
Actuated g/C Ratio 0.68 0.68 0.24 0.24
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane Grp.Cap (vph) 3229 2043 341 280
v/s Ratio Prot c0.24
v/s Ratio Perm 016 0.05 c0.12
v/c Ratio 0.23 0.35 0.21 0.50
Uniform Delay, d1 6.1 6.7 304 328
Progression Factor 3.31 0.49 1.00 0.43
Incrementat Delay, d2 0.2 0.5 1.4 6.0
Delay (s) 20.3 3.8 31.8 20.2
Level of Service C A C C
Approach Delay (s) 20.3 3.8 31.8 20.2
Approach LOS & Cc

Intersection Summar
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length(s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

0.39
100.0 Sum of lost time (s)
41.9% {CU Level of Service
15

HCM Level ofServicve o
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Lower West End Study Future PM

HCM Signalized Intersection Capacity Analysis 12: M Street & Pennsylvania Avenue
i U N 2 Y SN

Movement EBT EBR WBL2 WBL WBT NBL NBR NWL NWR

Lane Configurations ey 44 N

ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1200 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.76 0.91 0.97

Frt 0.85 1.00 1.00

Fit Protected 1.00 1.00 0.95

Satd. Fiow {prot) 3610 5077 3433

Fit Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3610 5077 3433

Volume (vph) 0 667 25 0 747 0 0 475 g

Peak-hour factor, PHF 0982 092 092 0982 082 082 0982 092 0.9z

Growth Factor (vph) 110% 110% 110% 110% . 110% 110%  110% 110% 110%

Adj. Flow (vph) 0 798 30 0 893 0 0 68 0

RTOR Reduction (vi’)ﬁ) 6] G o c 0 0 ¢ g G

Lane Group Flow (vph) 0 798 0 0 923 0 0 568 0

Turn Type custom. Perm

Protected Phases 8 2

Permitted Phases 4 8

Actuated Green, G (s) 49.0 49.0 42.0

Effective Green, g (s) 49.5 49.5 42.5

Actuated g/C Ratio 0.50 0.50 0.42

Clearance Time (s) 4.5 4.5 4.5

Lane Grp Cap (vph) 1787 2513 1459

vis Ratio Prot c0.17

v/s Ratio Perm c0.22 0.18

vic Ratio 0.45 0.37 0.39

Uniform Delay, d1 16.4 15.6 19.8

Progression Factor 0.45 1.83 1.65

Incremental Delay, d2 0.8 04 0.7

Delay (s) 8.2 29.0 334

Level of Service A C C

Approach Delay (s) 8.2 29.0 0.0 33.4

Approach LOS A C A C

Intersection Summary -
HCM Average Control Delay 22.8 HCM Leve! of Service C
HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
intersection Capacity Utilization 38.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087 .c\Engr\Future_1PM_Georgetown.sy7 Synchro 6 Report
KCI Technologies, Inc. Page 9



Lower West End Study
HCM Signalized Intersection Capacity Analysis

Future PM

17: K Street &

o L, v AN YL
Movement EBL  EBT WBT WBR SBL SBR SWL SWR -
Lane Configurations 44 L
{deal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 10 12
Total Lost time (s) 4.0 4.0
Lane Util. Factor 0.95 0.97
Frt 1.00 1.00
Fit Protected 1.00 0.95
Satd. Fiow (prot) 3539 3205
Fit Permitted 1.00 0.95
Satd. Flow (perm) 3539 3205
Volume {vph) G 0 1634 O 0 0 750 i8
Peak-hour factor, PHF- 082 082 (.82 082 0982 082 082 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {vph) 0 01954 o G 0 845 22
RTOR Reduction (vph) 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 1954 0 0 0 967 0
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G.(s) 58.5 325
Effective Green, g (s) 59.0 33.0
Actuated g/C Ratio 0.59 0.33
Clearance Time (s) 4.5 45
Lane Grp Cap (vph) 2088 1058
v/s Ratio Prot c0.55 c0.30
v/s Ratio Perm
v/c Ratio 0.94 0.91
Uniform Delay, d1 18.8 321
Progression Factor 1.00 0.93
Incremental Delay, d2 9.5 124
Delay (s) 28.2 42 4
Level of Service c D
Approach Delay (s) 00 282 0.0 42.4

C A

Approach LOS
Intersection Summ

329

l;IVCM“Léve df Sérvicé

HCM Average Control Delay

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 100.0 Sum of jost.time (s) 8.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1PM_Georgetown.sy7
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future PM
19: WB K Local & 24th St.

R N N R S TR 4
Movement EBL - EBT ~EBR WBL WBT WBR - NBL  NBT NBR ~8BL S8BT SBR
Lane Configurations 4P g4 4 'l
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 180G 1900 1900
Lane Width 12 12 12 12 10 12 12 10 12 12 10 10
Total Lost time (s) 4.0 40 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 085
Fit Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3288 3301 1739 1478
FIt Permitted 1.00 0.95 1.00 1.00
Satd. Fiow (perm) 3288 3141 1739 1478
Volume (vph) 0 0 0 0 5086 16 3 200 0 0 301 312
Peak-hour factor, PHF 082 092 082 082  092. 082 08 0.2 082 082 082 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {vph) o G 4] 0 605 18 4 . 239 8 0 2360 373
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 85
Lane Group Flow {vph) 0 0 0 0 622 0 0 243 0 0 360 288
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 42.0 49.0 490 49.0
Effective Green, g (s) 42.5 49.5 495 495
Actuated g/C Ratio 0.42 0.50 0.50 .0.50
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap {vph) 1397 1555 861 ..732
v/s Ratio Prot c0.19 c0.21
v/s Ratio Perm 0.08 0.19
v/c Ratio 0.45 0.16 042 0.39
Uniform Delay, d1 20.4 13.8 16.1. 158
Progression Factor 0.56 0.18 0.76 0.60
Incremental Delay, d2 1.0 0.2 1.2 1.2
Delay (s) 12.3 2.7 134 108
Level of Service B A B B
Approach Delay (s) 0.0 12.3 2.7 12.1
Approach LOS A B A B
Intersection Summary e
HCM Average Control Delay . HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1PM_Georgetown.sy7
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Lower West End Study fooa Future P
HCM Signalized Intersection Capacity Analysis i oo 200 WB K Local & K btreet
PENEEEEIN
Movement EBL EBR NBL NBR ' SEL - SER SWL  SWR
Lane Configurations ol ol
ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 10 12 10
Total Lost time (s) 4.0 4.0
Lane Util. Factor 0.76 0.88
Frt 0.85 0.85
Fit Protected 1.00 1.00
Said. Fiow (prot) 3369 2601
Fit Permitted 1.00 1.00
Satd. Fiow {perm) 3369 2601
Voiume {(vph) 0 0 0 o G 8%4 6 518
Peak-hour factor, PHF 082 092 092 092 092 . 092 092 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110%
Adi. Flow (vyph) g g ¢ 6] ¢ 1068 0. :-619
RTOR Reduction (vph) 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 0 1069 0 619
Turn Type
Protected Phases
Permitted Phases 6 8
Actuated Green, G (s) 285 62.5
Effective Green, g (s) 29.0 63.0
Actuated g/C Ratio 0.29 0.63
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 977 1639
v/s Ratio Prot
v/s Ratio Perm c0.32 c0.24
v/c Ratio 1.09 0.38
Uniform Delay, d1 355 9.0
Progression Factor 1.04 1.00
Incremental Delay, d2 53.3 0.7
Delay (s) 90.4 9.6
Level of Service F A
Approach Delay (s) 0.0 0.0 90.4 9.6
Approach LOS A A F A
HCM Average Control Delay 60.8 HCM Level of Service
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1PM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future PM
25: EB K Local & 24th St.

Ay ¢ ANt oA Y
Movement EBL EBT EBR- WBL WBT WBR NBL NBT NBR SBL SBT SBR
L.ane Configurations Fi N T 4
[deal Flow {vphpl} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 12 12 12 11 12 12 11 12
Total Lost time (s) 4.0 4.0 4.0
l.ane Util. Factor 0.95 1.00 1.00
Frt 1.00 0.98 1.00
Fit Protected 1.0 1.00 1.00
Satd. Flow (prot) 3410 1772 1801
Fit Permitted 1.00 1.00 1.00
Satd. Fiow {perm) 3410 1772 1801
Volume (vph) ¢ 184 4 & 0 o 6 203 28 0 331 0
Peak-hour factor, PHF 092 092 082 092 092 092 082 0062 092 092 092 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Fiow {vph) g 220 5 0 0 & 0 243 33 0 396 0
RTOR Reduction (vph) 0 2 0 0 0 0 0 5 0 0 0 0
L.ane Group Flow (vph) 0 223 0 0 0 0 0 271 0 0 396 0
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 40.0 51.0 51.0
Effective Green, g (s) 405 51.5 51.5
Actuated g/C Ratio 0.40 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap.(vph) 1381 913 928
v/s Ratio Prot ¢0.07 0.15 c0.22
v/s Ratio Perm
v/c Ratio 0.16 0.30 0.43
Uniform Delay, d1 18.9 13.9 15.4
Progression Factor 1.00 1.00 0.08
Incremental Delay, d2 0.3 0.8 1.4
Delay (s) 19.2 14.7 26
Level of Service B B A
Approach Delay (s) 19.2 0.0 14.7 2.6
Approach LOS B A B A
Intersection Summary o . e o z
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 31.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087 .c\Engr\Future_1PM_Georgetown.sy7

KCI Technologies, Inc.

Synchro 6 Report
Page 1



1 ~iares
LOWEI

r West End Study

HCM Signalized Intersection Capacity Analysis

Future PM

27: L Street & 23rd St.

A ey v AN 2 Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b LI

ideal Flow (vphpt) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 0.95

Frt 0.99 1.00 1.00

Fit Protected 1.00 095 1.00

Satd. Flow (prot) 3279 1652 3303

Flt Permitted 1.00 0.95 1.00

Said. Fiow (perm) 3279 1652 3303
WVolume {vph) 0 703 36 ¢ 0 0 0 0 0 233 1122 G
Peak-hour fabtcr PHF 0.92 0.92 0.92 0.8 0.92 092 (.62 0.62 .62 0.92 .82 0.92
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 0841 43 G 0 C 0 0 0. 276 1342 8]
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 16 0 0
Lane Group Flow {vph) 0 880 0 0 0 0 0 0 0. 263 1342 0
Turn Type Perm

Protected Phases 4 6
Permitted Phases 6

Actuated Green, G (s) 33.0 57.0 - 570
Effective Green, g (s) 34.0 58.0 58.0
Actuated g/C Ratio 0.34 0.58 0.58
Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 1115 958 1916

v/s Ratio Prot c0.27 c0.41

v/s Ratio Perm 0.16

v/c Ratio 0.79 0.27 0.70
Uniform Delay, d1 29.8 10.5 . 14.9
Progression Factor 0.55 1.03 0.92
incremental Delay, d2 5.0 05 1.5

Delay (s) 21.3 11.3 153

Level of Service C B B
Approach Delay (s) 21.3 0.0 0.0 14.6
Approach LOS C A A B

Intersection Summary

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

170

0.73
100.0
63.4%
15

"HCM Level of Service

Sum of losttime (s)
ICU Level of Service
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future PM

28: K Street & Potomac Parkway

- Ny ¢ U ANt A2 Y o
Movement EBT EBR WBL2 WBT WBR WBR2 NBL2 NBT NBR SBR2 NER NER2
Lane Configurations Aty N 4 F¥ * &s 7 X
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 11 11 11 11 11 11 11 12 11 12
Total Lost time (s) 40 40 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 100 100 0.88 095 095 1.00 0.88
Frt 0.96 1.00 100 085 1.00 095 0.86 085
Fit Protected 1.00 095 100 1.00 0.95 097 100 1.00
Satd. Flow {prot) 3414 1711 1801 2694 1625 1574 1611 2694
Fit Permitted 1.00 020 10 1.00 0.95 097 1.00 1.00
Satd. Flow (perm) 3414 366 1801 2694 1625 1574 1611 2694
Volume (vph) 857 265 786 151 1437 4z 132 4] 25 100 287 321
Peak-hour factor, PHF 0692 0682 (092 082 0982 082 0982 082 082 0982 082 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow {vph) 1025 317 933 181 1718 5 158 g 30 120 343 384
RTOR Reduction (vph) 0 0 0 0 2 0 0 15 0 0 169 0
Lane Group Flow (vph) 1342 0 933 181 1766 0 96 77 0 120 558 0
Turn Type custom Perm Perm custom custom
Protected Phases 6 2 8
Permitted Phases 5 2 8 4 1
Actuated Green, G(s) 265 405 955 955 155 155 165 195
Effective Green, g (s) 27.0 410 96.0 96.0 16.0 16.0 16.0 200
Actuated g/C Ratio 0.22 0.34 080 080 013 013 013 047
Clearance Time (s) 4.5 4.5 4.5 45 4.5 4.5 45 45
L.ane Grp Cap (vph) 768 125 1441 2155 217 210 215 449
v/s Ratio Prot ¢0.39 0.10
v/s Ratio Perm c2:55 0.66 0.06. 0.05 ¢0.07" c0.21
v/c Ratio 1.75 746 013 082 044 037 056 124
Uniform Delay, d1 46.5 395 2.7 7.0 479 474 48.7 500
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2. 341.7 29253 0.2 3.6 6.4 4.9 10.1 126.8
Delay (s) 388.2 2964.8 28 106 543 52.3 58.8 176.8
Level of Service F F A B D D E F
Approach Delay (s) 388.2 966.5 53.3
Approach LOS F F D
Intersection Summary , . Lt . -
HCM Average Control Delay 656.4 HCM Level of Service F
HCM Volume to Capacity ratio 3.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 124.5% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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Lower West End Study

HCM Signalized Intersection Capacity Analysis

Future PM
32: L Street & 24th St.

S T 2N N . I S
Movement EBL - EBT EBRWBL WBT WBR 'NBL 'NBT NBR SBL S8BT  SBR
Lane Configurations i N T 4
ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 40 4.0
Lane Util. Factor 0.95 1.00 1.00
Frpb, ped/bikes 0.98 0.92 1.00
Fipb, ped/bikes 0.99 1.00 0.97
Frt 0.98 0.94 1.00
Flt Protected 1.00 1.00 0.98
Satd. Flow (prot) 3138 1514 1655
Fit Permitted 1.00 1.00 (.83
Satd. Flow (perm) 3138 1514 1389
Volume (vph) 65 503 83 0 0 0 0 123 87 87 197 0
Peak-hour factor, PHF . 0.82 - 0.2 092 092 092 092 092 092..098Z 092 092 092
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 78601 99 0 0 0 0 147 104 104 236 0
RTOR Reduction {(vph) 0 11 0 0 0 0 0 25 0 0 0 0
Lane Group Flow {vph) 0 767 0 0 0 0 0 226 0 0 340 0
Confl. Peds. (#/hr) 28 40 40 28 95 95
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 41.0 51.0 51.0
Effective Green, g (s) 41.0 51.0 51.0
Actuated g/C Ratio 0.41 0.51 0.51
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 1287 772 708
v/s Ratio Prot 0.15
v/s Ratio Perm 0.24 c0.24
v/c Ratio 0.60 0.29 048
Uniform Delay, d1 23.0 141 15.9
Progression Factor 1.25 0.65 0.82
Incremental Delay, d2 0.7 0.9 21
Delay (s) 29.6 10.1 15.2
Level of Service C B B
Approach: Delay (s} 29.6 0.0 10.1 15.2
Approach LOS C A

intersection Summary
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Iintersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

224

0.53
100.0
66.1%
15

Sum of lost time (s)
{CU Level of Service

HCM Level of Service

M:\2002\0102087 .c\Engr\Future 1 PM_Georgetowh.sy7

KCi Technologies, Inc.
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Lower West End Study

Future PM

HCM Signalized Intersection Capacity Analysis 33: M Street & 26th Street
N

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

Lane Configurations Jits 4 118

ideal Flow (vphpl) 19060 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 40 40 4.0

Lane Util. Factor 0.86 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98

Fipb, ped/bikes 0.99 0.97 1.00

Fri 1.00 1.00 0.95

Fit Protected 1.00 0.96 1.00

Satd. Flow {prot} 5903 1609 1626

Fit Permitted 1.00 0.77 1.00

Sald. Flow {perm} 5903 1280 1626

Volume (vph) 0 0 0 60 1054 5 65 4 0 0 6 3

Peak-hourfactor, PHF - (082 092 092 092 092 082 092 0982 092 082 092 092

Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%

Adj. Flow {vph) 0 0 0 721260 6 78 5 0 0 7 4

RTOR Reduction {(vph) 0 0 0 0 0 0 0 0 0 0 3 0

Lane Group Flow (vph) 0 o 0 0 -1338 0 0 83 0 0 8 0

Confl. Peds. (#/hr) 259 42 42 259 18 15 15 18

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2

Actuated Green, G (s) 55.0 35.0 35.0

Effective Green, g (s) 56.0 36.0 36.0

Actuated g/C Ratio 0.56 0.36 0.36

Clearance Time (s) 5.0 5.0 5.0

Lane Grp Cap (vph) 3306 464 585

vis:-Ratio Prot 0.01

v/s Ratio Perm 0.23 c0.06

v/c Ratio 0.40 0.18 0.01

Uniform Delay, d1 12.5 21.9 20.6

Progression Factor 0.64 0.65 1.00

Incremental Delay, d2 04 0.8 0.0

Delay (s) 8.4 15.0 206

Level of Service A B C

Approach Delay (s) 0.0 84 15.0 206

Approach LOS A

Intersection Summary.

8.8

HCM Average Control Delay .

HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 100.0
Intersection Capacity Utilization 39.6%
Analysis Period (min) 15

¢ - Critical Lane Group

’ HCM Level. 6f SéNice

Sum of lost time (s)
ICU Level of Service

M:\2002\0102087.c\Engr\Future_1PM_Georgetown.sy7
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Lower West End Study Future PM

HCM Signalized Intersection Capacity Analysis 38: M Street & 28th Street
A a0y ¢ ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 'l 4 4
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 091 1.00 1.00 1.00
Frpb, ped/bikes 1.00 043 1.00 0.99
Fipb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 "0.85 1.00 0.98
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow {prol} 4738 634 1734 1681
Fit Permitted 1.06 1.060 0.95 1.00
Said. Flow {perm) 4738 634 1720 1681
Volume (vph) 0 0 0 25 745 292 6 164 0 0 94 20

Peak-hour factor, PHF. 092 - 092 - 092 0982 082 092 082 092 082 092 082 082
Growth Factor (vph) 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 0 0 0 30 -.891 7 349 74196 0 0 112 24
RTOR Reduction (vph) 0 0 0 0 0 103 0 0 0 0 8 0
Lane Group Flow {vph) 0 0 0 0 921 246 0 203 0 0 128 0

Confl. Peds. (#/hr) 260 20 2 260 22 122 22
Turn Type Perm Perm Perm

Protected Phases 8 2 6
Permitted Phases 8 8 2

Actuated Green, G (s) 69.0 69.0 21.0 21.0
Effective Green, g (s) 700 700 220 22.0
Actuated g/C Ratio 0.70 0.70 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 3317 444 378 370
v/s Ratio Prot 0.08
v/s Ratio Perm 0.19 c0.39 c0.12

vic Ratio 0.28 ~ 0.55 0.54 0.35
Uniform Delay, d1 5.6 7.3 34.5 329
Progression Factor 0.06 10.86 1.02 1.00
Incremental Delay, d2 0.2 4.6 52 2.6
Delay (s) 0.5 844 40.3 355
Level of Service A F D D
Approach Delay (s) 6.0 23.6 40.3 355
Approach LOS A C D D
intersectionSumpiaty:. 0 o 0 e - L

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

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

intersection Capacity Utitization 44.8% ICU Level of Service A

Analysis Period {min) 15

¢ Critical Lane Group

M:\2002\0102087 .c\Engr\Future 1PM_Georgetown.sy7 Synchro 6 Report
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Lower West End Study Future PM

HCM Signalized Intersection Capacity Analysis 40: M Street & 29th St.
T T 2 e N N B S A
Movement EBL. EBT "EBR ~WBL WBT WBR . NBL ~“NBT NBR  S8BL S8BT  SBR
Lane Configurations T4 4 4 i &
ideal Flow (vphpt) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 0.97 0.93 1.00 0.80 0.97
Fipb, ped/bikes 1.00 0.99 098 1.00 0.93
Frt 0.99 0.98 1.00  0.85 0.96
Fit Protected 1.00 1.00 099 1.00 0.98
Said. Fiow (prot) 4570 4296 1684 1183 1464
Fit Permitied 0.78 .83 82 100 (.81
Satd. Flow {perm) 3566 3554 1571 1183 1219
Volume (vph) 41 594 26 67 1019 125 28 93 23 50 24 27
Peak-hour factor, PHF - 06.82 ..0.82 082 .82 0682 092 082 6582 082 082 0952 082

f
Growth Factor (vph) ~ 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110% 110%
Adi. Flow (vph) 49 710 31 80 1218 149 33 111 28 60 29 32
RTOR Reduction (vph) 0 4 0 0 14 0 0 0o 18 0o 12 0
Lane Group Flow (vph) 0 786 0 0 1433 0 0 144 10 0 109 0

Confl. Peds. (#/hr) 416 387 387 416 63 102 102 63
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 55.0 55.0 35.0 35.0 35.0
Effective Green, g (s) 56.0 56.0 36.0  36.0 36.0
Actuated g/C Ratio 0.56 0.56 0.36 0.36 0.36
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 1997 1990 566 426 439
v/s Ratio Prot

v/s Ratio Perm 0.22 ¢0.40 c0.09 0.01 0.09
v/c Ratio 0.39 0.72 025002 0.25
Uniform Delay, d1 12.4 16.2 225 207 225
Progression Factor 1.00 1.40 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.2 1.1 0.1 1.4
Delay (s) 13.0 24.9 236 208 23.9
Level of Service B C C C C
Approach Delay (s) 13.0 249 23.2 23.9

Approach LOS B C C C
HCM Average Control Delay 21.0 HCM Level of Service

HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

M:\2002\0102087.c\Engr\Future_1PM_Georgetown.sy7 Synchro 6 Report
KCI Technologies, Inc. Page 19



APPENDIX G — Accident Data



AT, A __*_1
vuJil. ACCI
Location:
23RD ST And LST
Summary for the time period of: 1/1/2000 To:
Total Number of Accident 12
Total Number of Injuries 3
Contributing Factors:
Driver: Venhicie:
8 66.67% G 0.00%
Collision Types
Right Angle: Left Turn:  Right Turn: Rear End:
0 0 0 7
Ran Off
Fixed Object Road: Pedestrian: Backing
0 0 0 0
Accident Times:
Time Number
07:30-09:30 0
09:30-11:30 0
11:30-13:30 1
13:30-16:00 3
16:00-18:30 2
18:30-07:30 6
Weekday: 10

Weekend: 2

ient Summary Report (R-4)

Date:
Prepared By:

Quadrant:
NW

12/31/2003

Roadway:

Unknown:

IaYaloVi

Ial n LS
O 0.00% 3 25.00%

L2V VG

Side

SWlped Head On: Parked

5 0 0

Non

Collision: Other:

0 0

Percent
0.00%
0.00%
8.33%
25.00%
16.67%
50.00%

83.33%
16.67%



DDOT: Accident S
Location
L ST And 24TH ST

Summary for the time period of: 1/1/2000 To:

Total Number of Accident 8
Total Number of Injuries 1

Contributing Factors:

Driver Vehicie:
3 37.50% 0 0.00%
Coliision Types
Right Angle: Left Turn:  Right Turn: Rear End:
0 0 0 2
Ran Off

Fixed Object Road: Pedestrian: Backing
1 0 0 0
Accident Times:
Time Number
07:30-09:30 Y
09:30-11:30 3
11:30-13:30 3
13:30-16:00 2
16:00-18:30 0
18:30-07:30 0
Weekday: 8
Weekend: 0

ummary Report (R-4) ==

— QID2INNT
vvvvvvvvv

Prepared By:
Y.Aden ;

12/31/2003

Roadway:

4
]

Eras

/0 4

B
Cri

-
i

Ui

~
0.00%

Side

Swiped: Head On:  parked

3 0 1

Non

Collision: Other:

0 0

Percent
0.00%
37.50%
37.50%
25.00%
0.00%
0.00%

100.00%
0.00%



NNAT. A L _ S~ anr
UUU I . ACCIUCTIL oullmary xeport (x-4) =
repared By: ’ !
Y.Aden o
Location: P TP
LiUadlaiit.
M ST And 23RD ST NW
Summary for the time period of: 1/1/2000 To: 12/31/2003
Total Number of Accident 11
Total Number of Injuries 1
Contributing Factors:
Driver: Vehi Roadway: Unknown:
4 36.36% o 0.00% ) 0.00% 3 27 27%

Callician Tunae
WAL IIIDINJI S IJPVD .

. Side
Right Angle: Left Turn:  Right Turn: Rear End: Swiped: Head On:  pgrked
0 0 0 1 6 0 1

. Ran Off Non
Fixed Object Road: Pedestrian: Backing Collision: Other:
0 0 0 0 0 0
Accident Times:
Time Number Percent
07:30-05:30 2 18.18%
09:30-11:30 2 18.18%
11:30-13:30 0 0.00%
13:30-16:00 0 0.00%
16.00-18:30 2 18.18%
18:30-07:30 5 45.45%
Weekday: 8 72.73%
Weekend: 3 27.27%

Daie.



)a

And 24TH ST

Summary for the time period of:

Total Number of Accident 32
Total Number of Injuries 5
Contributing Factors:

Driver Vehicle:

14 43.75% 0 8.06%
Coilision Types
Right Angle: Left Turn:  Right Turn: Rear End:
2 1 2 3
Ran Off

Fixed Object Road: Pedestrian: Backing
0 0 0 0

Accident Times:

Time Number

11 30 13:30
13:30-16:00
16:00-18:30
18:30-07:30
Weekday:

Weekend: 2

g o ~ 0N OO

ccident Summary Repori (R-4

1/1/2000 To:

F Y
) Date:

Prepared By:
Y.Aden

12/31/2003

Roadwa\/: Unknown:

J & 20,
3 5.38% 12 37 .50%

Side

Swiped: Head On:  pgrked

10 0 12

Non

Collision: Other:

0 0

Percent
15.63%
15.63%
15.63%
12.50%
25.00%
15.63%

90.63%
6.25%

§

OI’)’J/’)I’\(\’}

J



DDOT: Accident Sumimary Report (R-4) == ="
Y Aden A7
Location: Quadrant:
25TH ST And M ST NW
Summary for the time period of: 1/1/2000 To: 12/31/2003
Total Number of Accident 12
Total Number of Injuries 1
Contributing Factors:
Driver: Vehicle: Roadway: Unknown®
4 33.33% 0 0.00% 0 0.00% 7 58.33%
Collision Types
Side

Right Angle: Left Turn:  Right Turn: Rear End: Swiped: Head On:  pgrked
1 0 0 0 5 1 3

Ran Off Non
Fixed Object Road: Pedestrian: Backing Collision: Other:
0 0 1 0 0 0
Accident Times:
Time Number Percent
07:30-09:30 2 16.67%
09:30-11:30 2 16.67%
11:30-13:30 3 25.00%
13:30-16:00 0 0.00%
16:00-18:30 2 16.67%
18:30-07:30 3 25.00%
Weekday: 12 100.00%
Weekend: 0 0.00%



MNAT. At L O o Y g /P A\ . 97232003
DUUUI . ACCIUCIIL OQUIITIIT ly r(epur ‘K"I-} Prepared By: <
N
Location: Quadrant:
26TH ST And M ST NW
Summary for the time period of: 1/1/2600 To: 12/31/2003
Total Number of Accident 2
Total Number of Injuries 0
Contributing Factors:
Driver Venhicle: Roadway: Unknown:
2 100.00% 0 0.00% 0 0.00% g a 00
tJ U.UUe

D allicinmn Tunae
A ACAERE-2 A AN I !JGQ

Side
Right Angle: Left Turn:  Right Turn: Rear End:  Swiped: Head On:  parked
0 0 0 1 0 0 0

Ran Off Non

Fixed Object Road: Pedestrian: Backing Collision: Other:
0 0 0 0 0 0
Accident Times:
Time Number Percent
07:30-09:30 0 0.00%
09:30-11:30 0 0.00%
11:30-13:30 0 0.00%
13:30-16:00 0 0.00%
16:00-18:30 0 0.00%
18:30-07:30 2 100.00%
Weekday: 1 50.00%

Weekend: 1 50.00%



4 M

WASHINGTON CIR And

Summary for the time period of: 1/1/2000 To:
Total Number of Accident 18
Total Number of Injuries 5

Contributing Factors:

Driver Vehicie:
8 44 44%, 0 0.00%
Coliision Types
Right Angle: Left Turn:  Right Turn: Rear End:
2 0 0 5
Ran Off

Fixed Object Road: Pedestrian: Backing
1 0 0 0
Accident Times:
Time Number
07:30-09:30 0
09:30-11:30 0
11:30-13:30 2
13:30-16:00 3
16:00-18:30 4
18:30-07:30 9
Weekday: 13

Weekend: 5

ummary Report (i

PENNSYLVANIA AVE

o L= a/23/2002

- 4) Daie:

Prepared By: ¢ °
Y.Aden o

12/31/2003

Roadway: Unknown:

G0%

3] 8]
Y AV AV AV VL)

8 44.44%

Side

Swiped: He€ad On:  parked

9 0 0

Non

Collision: Other:

1 0

Percent
0.00%
0.00%
11.11%
16.67%
22.22%
50.00%

72.22%
27.78%



AT A Tl O My« P A\ e 9/23/2003
DDUI. ACCIUerlll oulirim y r(ep()r \K"‘-l- Propared By:
Y.Aden 5«
Location Quadrant 3
WASHINGTON CIR And 23RD ST NW
Summary for the time period of: 1/1/2000 To: 12/31/2003
Total Number of Accident 28
Total Number of {njuries 3
Contributing Factors:
Driver Vehicle: Roadway Unknown:
39.29% 0 0.00% 0 0.00% 42 42 86%
Coliision Types
Side _

Right Angle: Left Turn:  Right Tum: Rear End:  Swiped: 1€ad Oni Parked
4 0 0 5 16 1 0

Ran Off Non
Fixed Object Road: Pedestrian: Backing Collision: Other:
1 0 1 0 0 0
Accident Times:
Time Number Percent
07:30-09:30 4 14.29%
09:30-11:30 2 7.14%
11:30-13:30 2 7.14%
13:30-16:00 3 10.71%
16:00-18:30 8 28.57%
18:30-07:30 9 32.14%
Weekday: 24 85.71%
Weekend: 4 14.29%



Fa N - A L | PR . D .. Y /P A\ ... 9/23/2003
DDOT: Accident Summary Report (R-4) .25 ..
Y Aden "
Location: Quadrant
PENNSYLVANIA AVE And 23RD ST NW
Summary for the time period of: 1/1/2000 To: 12/31/2003
Total Number of Accident 3
Total Number of Injuries 1
Contributing Factors:
Driver: Vehicle: Roadway: Unknown:
1 33.33% 0 0.00% 0 0.00% 5 85.67%
Coiiision Types:
Side
Right Angle: Left Turn:  Right Turn: Rear End:  Swiped: Head On:  parked
0 0 1 0 2 0 0
Ran Off Non
Fixed Object Road: Pedestrian: Backing Collision: Other:
0 0 0 0 0 0
Accident Times:
Time Number Percent
07:30-09:30 0 0.00%
09:30-11:30 0 0.00%
11:30-13:30 0 0.00%
13:30-16:00 1 33.33%
16:00-18:30 2 66.67%
18:30-07:30 0 0.00%
Weekday: 3 100.00%
Weekend: 0 0.00%



972312003

o M == A L s o= .
UDUT: Accident Summary Report (R-4) s b
Y.Aden
Location: Quadrant:
PENNSYLVANIA AVE And 24TH ST NW
Summary for the time period of: 1/1/2000 To: 12/31/2003
Total Number of Accident 15
Total Number of Injuries 4
Contributing Factors:
Driver: Vehicle: Roadway: Unknown:
2 13.33% 0 0.00% i 6.67% g 53.33%
Coilision Types:
Side
Right Angle: Left Turn:  Right Turn: Rear End: Swiped: Head On:  pgrked
2 0 0 4 4 0 3
Ran Off Non
Fixed Object Road: Pedestrian: Backing Collision: Other:
0 0 0 0 1 0
Accident Times:
Time Number Percent
07:30-09:30 1 6.67%
09:30-11:30 2 13.33%
11:30-13:30 1 6.67%
13:30-16:00 1 6.67%
16:00-18:30 3 20.00%
18:30-07:30 7 46.67%
Weekday: 12 80.00%
Weekend: 3 20.00%



MM A LI, 4 o - 9/23/2003
DDLU I Accident Summary Report (R-4) > =
Y.Aden "’M
Location: Quadrant:
25TH ST And PENNSYLVANIA AVE NW
Summary for the time period of: 1/1/12000 To: 12/31/2003
Total Number of Accident 14
Total Number of Injuries 7
Contributing Factors:
Driver: Vehicle: Roadway: Unknown:
4 28.57% G 3.00% g 0.00% g 64.29%
Coliision Types:
Side _
Right Angle: Left Turn:  Right Turn: Rear End: Swiped: Head On:  parkeqd
1 0 0 2 5 0 4
Ran Off Non
Fixed Object Road: Pedestrian: Backing Collision: Other:
1 0 1 0 0 0

Accident Times:

Time Number Percent
07:30-09:30 0 0.00%
09:30-11:30 0 0.00%
11:30-13:30 0 0.00%
13:30-16:00 5 35.71%
16:00-18:30 2 14.29%
18:30-07:30 7 50.00%
Weekday: 1 78.57%

Weekend: 3 21.43%



];-

PENNSYLVANIA AVE

Summary for the time period of:

Total Number of Accident
Total Number of Injuries

Contributing Factors:
Driver:

e e W aYaliVi
3 50.00%

Coiiision Types:

Right Angle: Left Turn:

0 0

Ran Off
Fixed Object Road:
0 0]

Accident Times:
Time
07:30-09:30
09:30-11:30
11:30-13:30
13:30-16:00
16:00-18:30
18:30-07:30
Weekday:
Weekend:

And

ccident Summary Report (R-4) o oy

LST
1/1/2000 To:
5
1
Vehicle:
0 0.00%
Right Turn: Rear End:
0 0
Pedestrian: Backing
1 0
Number
0
1
0
2
1
1
2
3

Date:  Y/23/2003

YAden w47
Quadrant:

NW

12/31/2003

Side

SWlped Head On: Parked

1 1 2

Non

Collision: Other:

0 0

Percent
0.00%
20.00%
0.00%
40.00%
20.00%
20.00%

40.00%
60.00%



DDOT: Accident Summary Report (R-4) r<ures oae

Location
26TH ST

Summary for the time period

otai Number

Contributing

SHIVOE

And PENNSYLVANIA AVE

Total Number of Accident 22
of injuries 18
% 0 0.00%

~dJ

Collision Types:
Right Left Right Rear
10 0 0 6
Ran Off
Fixed Road: Pedestrian Backing
1 0 0 0

Accident Times:

Time
07:30-09:30
09:30-11:30
11:30-13:30
13:30-16:00
16:00-18:30
18:30-07:30
Weekday
Weekend

Number

- kO NN

1/1/2000 To:

Y. Aden
Quadrant

NW

12/31/2002

Side
Swiped: Head On:  Parked
4 0 1

Non
Collision: Other:
0 0

Percent
9.09%
9.09%
0.00%
18.18%
18.18%
45.45%

86.36%
13.64%

9/24/2003



DDOT:

Summary for the time period of:

Total Number of Accident
Total Number of Injuries

Contributing Factors:

Driver:

IaT1ate/4

A0y
“4U.UG 70

4
13

<

Coiiision Types:

Right Angle: Left Turn:

5 5

Ran Off
Fixed Object Road:
0 0

Accident Times:
Time
07:30-09:30
09:30-11:30
11:30-13:30
13:30-16:00
16:00-18:30
18:30-07:30
Weekday:
Weekend:

Accident Summary Report (R-4) >

And PENNSYLVANIA AVE

1/1/2000 To:

40
22

Vehicle:

0 0.00%
Right Turn: Rear End:
0 12
Pedestrian: Backing
1 0
Number
6
1
4
5
13
1
30
10

repared By:

Quadrant:
NW

12/31/2003

Roadway:

[ograYatayy
5.00% 45

>
“ [}

37.50%

Side

SWIped Head On: Parked

13 1 1

Non

Collision: Other:

0 0

Percent
15.00%
2.50%
10.00%
12.50%
32.50%
27.50%

75.00%
25.00%

aiMmaINNa

vvvvvvvvv



28TH ST And M ST

Summary for the time period of:

Total Number of Accident 14
Total Number of Injuries 2

Contributing Factors:

Driver: Vehicle:
8 42.86% 0 0.00%
Coliision Types:
Right Angle: Left Turn:  Right Turn: Rear End:
1 0 0 1
Ran Off

Fixed Object Road: Pedestrian: Backing
0 0 2 0
Accident Times:
Time Number
07:30-09:30 0
09:30-11:30 5
11:30-13:30 2
13:30-16:00 2
16:00-18:30 3
18:30-07:30 2
Weekday: 12

Weekend: 2

: Accident Summary Report |

1/1/2000 To:

wall.

3
SN

12/31/2003

Roadway: Unknown:

~ n [s74
G 0.00% & 42.86%

Side
Swiped: Head On:  pgrked

5 0 5

Non

Collision: Other:

0 0

Percent
0.00%
35.711%
14.29%
14.29%
21.43%
14.29%

85.71%
14.29%



INIKEs

Summary for the time period of:

Total Number of Accident
Total Number of Injuries

Contributing Factors:

Driver:

Right Angle: Left Tumn:
0 0

Ran Off
Fixed Object Road:
0 0

Accident Times:
Time
07:30-09:30
09:30-11:30
11:30-13:30
13:30-16:00
16:00-18:30
18:30-07:30

Weekday:
Weekend:

And

PENNSYLVANIA AVE
1/1/2000 To:
1
1
Vehicle
1 100.00%
Right Turn: Rear End:
0 1
Pedestrian: Backing
0 0
Number
0
0
0
0
1
0
1
0

: Accident Summary Report (R-4

A Patar 9/23/2003

Prepared By:

A

-v

12/31/2003

Side
Swiped: Head On:  parked

0 0 0

Non

Collision: Other:

0 0

Percent
0.00%
0.00%
0.00%
0.00%
100.00%
0.00%

100.00%
0.00%



APPENDIX H - COST ESTIMATES



Neck Downs on 26th at Pennsyivania Avenue

e

Ty
Uil

e o~
Uit LOSL

Descriplion Quanility olal
202004 iHard Surface Pavement Excavation CY 130 3 4500 1%  1,350.00
212002 |Test Pit Cy 1 $ 150.0018% 150.00
300006 {New drainage pipe cornnection LF {75 3 20000135 15,000.00
311000 |New Double Basin EA |1 $ 3,900.00 | $ 3,800.00
608026 |Brick Sidwalk on Sand/Cement Bed SY |85 $ 200.00 % 17,000.00
609068 [Furnish and Set 8"x12" Granite Siraight Curb LF 140 $ 45.00 [ $§ 1,800.00
609072 {Furnish and Set 8"x12" Granite Circular Curb, Radius 10-100 FT  [L 65 $ 5500 1$ 357500
809202 [PCC Wheelchair/Bicyle Ramp - New Constructin EA |3 $ 6400018 1920.00
609500 |Brick Gutter LF 1100 $ 250018 2,500.00
616001 iMaintenance of Highway Traffic (10%) JOB |1 $ 47195018 471950
Total $ 47.195.00
em Unit 1Quantity Unit Cost Taotal
202004 jHard Surface Pavement Excavation CY j20 5 45.00 § § 900.00
212002 |Test Pit CY 11 $ 150001% 150.00
300000 |New drainage pipe connection LF 150 $ 2000019 10,0600.00
311000 |New Double Basin EA |1 $ 3,900.00 % 3,900.00
608026 |[Brick Sidwalk on Sand/Cement Bed SY |55 $ 200.00f% 11,000.00
609068 [Furnish and Set 8"x12" Granite Straight Curb LF |20 $ 45.00 | $ 900.00
609072 |Furnish and Set 8"x12" Granite Circular Curb, Radius 10-100 FT |LF {50 $ 55001% 2,750.00
609202 |PCC Wheelchair/Bicyle Ramp - New Constructin EA |2 $ 640.001% 1,280.00
609500 |Brick Gutter LF 160 $ 25001% 1,500.00
616001 [Maintenance of Highway Traffic (10%) JOB |1 $ 3,238.001% 3,238.00
Total 3 35,618.00
Resurfacing M Street, 25th Street, L Street and 24th Street
ftem Description Unit |Quantity Unit Cost Total
400000 {Grinding HMA Pavement 0"-2" SY 1700 $ 5501% 9,350.00
409009 |[Superpave, 2" Surface Course TON{200 $ 75.00 1% 15,000.00
616001 |[Maintenance of Highway Traffic (20%) JOB |1 $ 8,149.00{3% 8,149.00
616040 |Thermopiastic Pavement Marking, 4 inch LF ]2900 $ 055)$% 1,595.00
616044 |[Thermoplastic Pavement Marking, 6 Inch LF {2300 $ 4001 % 920000
616050 |Thermoplastic Pavement Marking, 12 Inch LF 700 $ 800(% 5,600.00
Total $ 48,894.00
Signing
ltem Description Unit JQuantity Unit Cost Total
620000 |Tubular Steel Post and Anchor Base EA 1 $ 20000183 200.00
620014 [Traffic Sign Panels SF {15 3 35001% 525.00
Total $ 725.00
Decorative Fencing at Pennsylvania Avenue and K Street
ltem Description Unit JQuantity Unit Cost Total
600000 |Decorative Fencing (Southside of Pennsylvania Avenue) LF |60 $ 60.00]$ 3,600.00
600000 |Decorative Fencing (Median of Pennsylvania Avenue) LF |155 $ 60.00|$ 9,300.00
600000 |Decorative Fencing (North Side of Pennsylvania Avenue) LF 330 $ 60.00 | $ 19,800.00
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