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DrrRODUC"t:EOH 

This report presents the results of a traffic impact study 
of the American Pharmacists Association (APhA) site, which 
includes both the property now owned by APhA and the 
remainder of Square 62, which APhA proposes to acquire from 
the General Services Administration (GSA). 

The subject site is bounded by C Street on the north, 
Constitution Avenue on the south, 22M Street on the east, 
and 23M Street on the west in the northwest section of 
Washington, D.C., as shown on Figure 1. The U.S. 
Department of State (DOS) is located immediately north of 
APhA, the National Academy of Sciences and Engineering is 
located to the east, and the u.s. Navy Bureau of Medicine 
and Surgery is located to the west. 

APhA headquarters staff occupies the existing 48,983 gross 
square foot (GSF) building that includes the 17,033 SF Pope 
Building with its 31,950 SF addition. The building is 
served by 35 surface parking spaces. Full-movement 
driveways are located on 22n4 and 23r4 Streets. 

APhA proposes to demolish the 31,950 GSF addition of its 
existing building (the Annex) and build a new addition of 
193,750 GSF, for a total building area of 210,783 GSF that 
includes space below grade. Thus, 161,800 GSF will be 
added on the APhA site (i.e., 210,783 - 48,983 • 161,800 
GSF) . This building will be served by 150 underground 
structured parking spaces. 

Full-movement driveways to the APhA site would be retained 
on both 22n4 and 2Jr4 Streets, as shown on Figure 2. This is 
preferable to a single driveway since two driveways would 
better disburse site traffic and provide a second, 
emergency driveway in case one driveway is closed for any 
reason. 

For purposes of this traffic analysis, this development was 
assumed to be completely built and occupied by 2005. 



Figure 1 

Site Location 

American Pharmacists Association 
Washington D.C. 

North 
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' Figure 2 



Tasks undertaken in this study included the following: 

1. Review the APhA's proposed development plans and 
other background data. 

2. A field reconnaissance of existing roadway and 
intersection geometries, traffic controls, and 
traffic signal phasings/timings. 

3. Attendance at a seeping meeting with District 
Division of Transportation (DDOT) staff. 

4. Counts of existing traffic at four key 
intersections and the two existing APhA 
driveways. 

5. Analysis of existing levels of service at these 
intersections. 

6. Background future traffic volumes were forecasted 
for project buildout, 2005. 

7. Background levels of service were calculated at 
key intersections based on background traffic 
forecasts, existing traffic controls, and 
existing intersection geometries. 

8. The number of AM and PM peak hour trips that 
would be generated by the proposed expansion were 
estimated based on: {1) Institute of 
Transportation Engineers (~TB) trip generation 
rates, (2) the proximity of the project to the 
nearest Metro stations, and (3) exPerience with 
other comparable projects in Washington, D.C. 

9. Total future traffic volumes were forecasted for 
project buildout, 2005. 

10. Total future levels of service were calculated at 
key intersections based on total future traffic 
forecasts, existing traffic controls, and 
existing intersection geometries. 
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11. Operational improvements required to adequately 
accommodate site traffic were identified. 

Sources of data for this analysis included traffic counts 
conducted by Wells & Associates, ITE, the Washington 
Metropolitan Area Transit Authority {WMATA), the District 
of Columbia, the APhA, and The JBG Companies. 

!'.he conclusions of t:l:d.s study are as follows: 

l. ~l intersections in the study area currently 
operate within their theoretical capacities, at 
level of service (LOS) nc• or better, during both 
the AM and PJl peak hours. 

2. Long queues of vehicles and stop delays were 
observed on eastbound Constitution Avenue (on the 
2'heodore .Roosevelt Bridge) and on nortbbound 23rd 
Street during the AM peak hour, and on westbound 
Constitution Avenue and southbound 23~ Street 
during the PM peak hour, due to hea~ traffic 
volumes and the limited green time allocated to 
these approachea !'.hese queuesoccasionally back up 
into adjacent intersections. 

3. All intersections in the study area would 
continue to operate at LOS nan in 2005, without 
the expanded APhA. 

4. APhA is conveniently located near the Pog;g,y 
Bottom Metro statioa aad several Jletrobus routes. 

5. !he proposed 161,800 QSF ~aasion is anticipated 
to gaerate Sl net additional All peale hour 
vell.icrle• trigs aad 82 net additional PM peak hour 
veJJJc:le· tziJ)s. 

I. fte APJIA dziveway/2zt4 Street .intersection is 
forecasted to 09erate at aa acceptable LOS nA• 
dur.iag .bo8ll the All aad Pll pealc boars. 



7. 1'he DhA driveway/23rd Street :Lzltersec:tion is 
forecasted to operate at an acceptable LOS "D" or 
better during the All and Jill peale hours. 

B. 1'12e modest traffic: volumes that would be 
generated by the proposed A.PhA project would add 
less than oae sec:012d of delay per vehicle dur:Lzlg 
both the All and I'M peak hours at nearby public: 
street intersections. 1'h1.s additional delay 
would be imperc:~tible. 

9. 1'he proposed 150-spac:e parking supply would 
adequately meet project parking demands. 1'12:is 
supply :is 33 (or 28 percent} more spaces that 
would be required under the SP-2 •on:ing 
designation. 

10. It is recQIIIIIIe.aded that access plans on 2ZSd Street 
for the secured Deparcment of State driveway, the 
new APhA driveway, and the existing National 
Acad~ of Sciences driveway be coordinated. 

6 



BACJCGROtnm DATA 

Study Scope 

This traffic study was conducted in accordance with a 
scoping agreement between Wells & Associates and DDOT 
staff. This study includes the following intersections: 

1. 23rd Street/C Street, 
2. 23rd Street/APhA Driveway, 
3. 23~ Street/Constitution Avenue, 
4. 22~ Street/C Street, 
5. 22nd Street/APhA Driveway, and 
6. 22nd Street/Const1tution Avenue. 

The impact of the subject project was evaluated at project 
buildout, which is anticipated to occur in 2005. 

Level of service (LOS) "D" is considered the minimum 
acceptable level of service in urban areas such as 
Washington, D.C. However, there are many areas within an 
urban region (e.g., downtown) for which LOS "E" (saturated 
flow or full capacity) is accepted for short periods of 
time, such as during peak commuter periods. 

Public: Road Network 

BxistiQg Hetwo~k. I-66, Constitution Avenue (U.S. Route 
50), and Independence Avenue provide regional access to the 
APhA site. Local access is provided by 22nc1 and 23rd 
Streets. Existing intersection lane use and traffic 
control at key intersections in the site vicinity are shown 
on Figure 3. 
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Put~re l!R!ovemeots. C Street, between 21st and 23~ Street, 
and 21st Street between C Street and Virginia Avenue, 
adjacent to the State Department, are restricted to 
authorized traffic for security reasons. Future traffic 
conditions were evaluated in this report assuming that 
restricted conditions remain in place. 

Bxistiag ~affia Counts 

Bxistiuq Counts. Existing AM and PM peak period traffic 
counts were conducted by Wells & Associates on December 
10~, and 17th 2002 at the following intersections, wtth the 
exception of the 23~ Street APhA driveway, which was 
counted on May 16, 2001: 

1. 23r4 Street/C Street, 
2. 23r4 Street/APhA Driveway, 
3. 23r4 Street/Constitution Avenue, 
4. 22M Street/C Street, 
5. 22M Street/APhA Driveway, and 
6. 22M Street/Constitution Avenue. 

The results are included in Appendix A and summarized on 
Figure 4. 

The AM peak hour generally occurred at 8:15 to 9:15 AM, and 
the PM peak hour generally occurred at 5:15 to 6:15 PM. 
Constitution Avenue and 23~ Street carry heavy peak hour 
traffic volumes. 22nd Street carries modest volumes. C 
Street is restricted to State Department traffic. 

Constitution Avenue, east of 23m Street, carried 2,827 AM 
peak hour trips, and 3,081 PM peak hour trips. 
Approximately 60 percent of these trips traveled eastbound 
toward downtown Washington in the morning, and 53 percent 
traveled westbound in the afternoon. 
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23ro Street, north of Constitution Avenue, carried 1,728 AM 
peak hour trips, and 2,079 PM peak hour trips. 
Approximately three-quarters of these trips traveled 
northbound toward downtown in the morning and southbound 
away from downtown in the afternoon. 

C Street, which is restricted to State Department traffic 
only, carried 64 to 39 peak hour trips. 22M Street which 
provides local access only to the APhA, National Academy of 
Sciences, and the State department carried 285 to 298 peak 
hour trips. 

Driveway Counts. The existing 48,983 S.F. APhA 
headquarters generates 34 trips at 8:15 to 9:15 AM (or 0.69 
trip per 1,000 S.F.), and 21 trips at 5:15 to 6:15PM (or 
0.43 trips per 1,000 S.F.), based on counts at APhA's 22M 
and 23rd Street driveways. 

Public Transportation Facilities and Services 

Seven Metrobus lines and two Metrorail stations serve APhA. 
Metrobus Lines 13A/B and 13F/G operate on Constitution 
Avenue adjacent to the site. Other nearby bus lines are 
listed on Table 1. 

The Foggy Bottom Metro station, which serves the Orange and 
Blue Lines, is located seven blocks (or approximately 2,600 
feet) north of the APhA on Bye Street. The Farragut North 
Metro Station, which serves the Red Line, is located 13 
blocks (or approximately 4,600 feet) northeast of the site 
on Connecticut Avenue at K Street. 

11 



Tabte 1 
American Pharmacists Association 
Bus Routes In Site Vicinity 

Route No, 

13A, 138, 
13F, 13G 

Hl 

Ll 

Pl 

Xl 

N3 

Route Name 

Ronald Reagan Washington National Airport­
Pentagon-De Line 

Brookland-Potomac Park Line 

Connecticut Avenue Line 

Anacostia-Eckington Line 

Benning Road-Potomac Park Line 

Massachusetts Avenue Line 

Source: Washington Metropolitan Area Transit Authority 

Wells & Associates, LLC 
McLean, Virginia 



ANALYSIS 

Existing Levels of Sexvica 

Existing peak hour levels of service were estimated at the 
six key intersections in the study area based on the 
existing lane usage and traffic control shown on Figure 2, 
the existing traffic volumes shown on Figure 3, and the 
Highway Capacity Manual and Synchro analysis methodologies. 
The results are presented in Appendix B and summarized in 
Table 2. 

Table 2 indicates that the C Street/23m Street, 
Constitution Avenue/2~rd Street, and Constitution Avenue/22M 
Street signalized intersections currently operate at LOS 
uc" or better during peak hours. 

Left turns out of the APhA driveway on 23rd Stt""eet (which 
were made by only one vehicle in the AM peak hour and six 
vehicles in the PM peak hour) operate at acceptable LOS uc" 
in the AM peak hour. APhA traffic relies on gaps created 
in 23rd Street traffic by nearby upstream and downstream 
traffic signals. All other turning movements at this and 
other stop-sign-controlled intersections operate at an 
acceptable LOS uA". 

Long queues of vehicles and stop delays were observed on 
eastbound Constitution Avenue (on the Theodore Roosevelt 
Bridge) and northbound on 23rd Street during the AM peak 
hour, and on westbound Constitution Avenue and southbound 
23m Street during the PM peak hour, due to heavy traffic 
volumes and the limited green time allocated to these 
approaches. These queuesoccasionally back up into adjacent 
intersections, causing greater delays than reported by the 
HCM capacity analysis method. 
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Table2 
Amencan Pharmacists AssoCiation 
Intersection Levels of Selvlce Summary1 

Approach~ ~ 
No. lntersedloo Control Movement AM PM 

23rd Street/C Street S~gnal Intersection B [108) A(84) 

2 23rd Street/APhA Driveway STOP SBL A[O 1] A[OO] 
WBL C[23.8] c [16.0] 

3 23rd Street/Constitution Avenue Signal lntersecbon C(20.1] c [24.5) 

4 22nd Street/C Street STOP WBL A[T .2] A[73) 
NB A[85] A[8.4] 

5 22nd Street/APhA Driveway STOP EB A[OO] A[901 
NBL A[0.9J A(O 1] 

6 22nd Street/Constitution Avenue Signal Intersection B [11.4] B [160] 

Notes. 
1 Numbel8 In black8ts 0 1e11ec:t delay m -m per Yehlc1e 
2. 8ackgrQunclla delined as piOJeGted futln uamc condltlana wiiiiOIII pt'OfiOIOd cllange8 to the APhA slle 

3. Total Futwa Is defined as p'Cijac:tedfulura lrafllc ccmdilions wllb proposed ch8nge9 to the APhA Bite. 

fii!Cfmmuncr 
AM PM 

B [11 2) A[8.4] 

A[O 1] A[O.O] 
C[24.8] C[16 2) 

C[206] C[259] 

A[72) A [7 .3) 
A[8.5) A[84) 

A [0.0] A[90] 
A[09] A(O 1] 

B [11 5] 8[16 6] 

Io.tll Eu!Ym3 

AM PM 

8[11.1] A[84] 

A[02) A[OO] 
0(32.8] C(206) 

C[209] C[26.4) 

A[72) A[7.3] 
A[8.5] A[8.4] 

A[87] A[9.2) 
A(30] A[08] 

B [11.9] B [16.9) 

Wells & Associates, LLC 
Mclean. Virginia 



Background Traffic Growth 

Annual background traffic growth was estimated at one 
percent growth per year compounded for two years to 2005. 
This growth rate reflects the cumulative impact of regional 
traffic growth and traffic that will be generated by 
projects that have been approved in the District of 
Columbia but have not yet been built, such as the George 
Washington University expansion/re-development. 

Traffic trends have been stable in recent years, with 
little to no growth each year. The one percent annual 
growth rate was used in the interest of conservatism. This 
growth rate was applied to all movements (with the 
exception of those entering or exiting the APhA site) on 
23rd Street, C Street, 22n4 Street, and Constitution Avenue. 
Background traffic growth was, therefore, estimated at two 
percent over the two-year period to 2005. 

Background Traffic Forecasts 

Background peak hour traffic forecasts, without the 
proposed APhA expansion, were e$timated based on existing 
traffic counts and historic background traffic growth. The 
background traffic forecasts for the year of project 
buildout (2005) are shown on Figure 5. 

BachgroUDd Future Levels of Se~vice 

Future peak hour levels of service, without the proposed 
APhA expansion, were estimated at the six key intersections 
in the study area for the year of project buildout (2005) 
based on the intersection lane usage and traffic control 
shown on Pigure 3; the background traffic forecasts shown 
on Figure 5; and the Highway Capacity Manual and Synchro 
analysis methodologies. 

1$ 
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The results are presented in Appendix C, and are summarized 
in Table 2. 

Background traffic growth will not significantly change 
existing peak hour delays or levels of service, as shown in 
Table 2. 

Site Trip Generation Analysis 

The numbers of trips that will be generated by the proposed 
APhA expansion were estimated based on: (1) Institute of 
Transportation Engineers (ITE) trip generation rates, (2) 
the proximity of the project to the nearest Metro stations, 
and (3) experience with other comparable projects in 
Washington, D.C. 

It is anticipated that approximately 60 percent of all APhA 
employees and visitors will commute by some mode other than 
private automobile, given the proximity of Metrorail and 
Metrobus services and the limited availability of parking 
on the subject site and vicinity. Average auto occupancy 
is estimated at 1.4 persons per vehicle. 

It is estimated that the proposed 161,800 GSF expansion 
will generate 86 additional AM peak hour trips and 82 
additional PM peak hour trips. The existing building and 
proposed expansion will generate a total of 120 AM peak 
hour trips and 103 PM peak hour trips, as shown in Table 3. 

The proposed 150-space parking supply is 33 (or 28 percent) 
more spaces that would be required under the SP-2 zoning 
designation. As shown on Table 3, based on the number of 
trips generated with the proposed expansion, there would be 
a 73 percent (109 trips/150 spaces x 100) turnover rate 
during AM Peak Hour and a 58 percent (87 trips/150 spaces x 
100) in the PM Peak Hour. 

17 



Table3 
Arnen:ian Phannaasts Assoaallon 
Stf$ Trip ~Ana!ps 

Trip Type/ Development Units &tte!lkttm! eyPeakHour 
Land Use Program4 .In QYI Imll la .QYl !mil 

ITI Vehlcl• Trips 1 

Office 161,800 S.F 241 33 274 44 216 261 

ITI Penon-Trips 2 

Office 161,800 SF. 265 36 301 49 238 287 

APhA Vehicle Trtps1 

Office 161,800 SF 76 10 86 14 68 82 

Existing Partdng 33 1 34 2 19 21 

Total future Vehicle Trips 109 11 120 16 87 103 

Notes- (1) BaSed on ITE, Trip GeneratiOO, 6th Edition Tnp Generati011 equabons fOf general Office (71 0) 

(2) Assumpbons. 

Non-auto mode split 
Average vehicle occupancy 
(persons per vehicle) 

(3) Assumptions 

Non-auto mode spltt: 
Average vehicle accupanc:y 
(persons per vehicle) 

(4) Source· 
American PharmaCISts Association 

ga 
0% 
1.1 

Wells & Associates, LLC 
Mclean, Virginia 



Trip Distribution Analysis 

The distribution of peak hour site-generated trips was 
determined based on existing traffic counts, local 
knowledge, and engineering judgment. It is estimated that 
approximately five percent of all site-generated trips will 
approach from the north on 23r4 Street, 35 percent will 
approach from the east on Constitution, 20 percent will 
approach from the west off of I-66 onto Constitution, and 
the remaining 40 percent will approach from the south on 
23N Street, traveling on Route SO and Memorial Bridge (see 
Figure 6}. 

Site Traffic Assiguments 

These site-generated traffic volumes were assigned to the 
public road network according to this directional 
distribution. The resulting site traffic assignments are 
shown on Figure 6. 

Total Future Traffic Forecasts 

These site traffic assignments were added to the future 
background traffic volumes shown on Figure 5 to yield the 
total future traffic forecasts shown on Figure 7. 

Total Future Levels of Service 

Future peak hour levels of service with the proposed APhA 
expansion were estimated at the key intersections in the 
study area based on the lane usage and traffic controls 
shown on Figure 3; the total future traffic forecasts shown 
on Figure 7; and the Highway capacity Manual and Synchro 
analysis methodologies. Th• results are presented in 
Appendix D and summarized in Table 2. 

19 
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Table 2 indicates that all other intersections will operate 
at an acceptable LOS •o" or better during both the AM and 
PM peak hours with the proposed APhA expansion. The 
proposed APhA expansion will have no significant adverse 
impact on traffic in the area. 



CONCLUSIONS 

The conclusions of this study are as follows: 

1. All intersections in the study area currently 
operate within their theoretical capacities, at 
level of service (LOS} "C" or better, during both 
the AM and PM peak hours. 

2. Long queues of vehicles and stop delays were 
observed on eastbound Constitution Avenue (on the 
Theodore Roosevelt Bridge} and on northbound 23ro 
Street during the AM peak hour, and on westbound 
Constitution Avenue and southbound 23rd Street 
during the PM peak hour, due to heavy traffic 
volumes ~d the limited green time allocated to 
these approaches. These queuesoccasionally back up 
into adjacent intersections. 

3. All intersections in the study area would 
contti,nue to operate at LOS "C" in 2005, without 
the expanded APhA. 

4. APhA is conveniently located near the Foggy 
Bottom Metro station and several Metrobus routes. 

5. The proposed 161,800 GSF expansion is anticipated 
to generate 86 net additional AM peak hour 
vehicle-trips and 82 net additional PM peak hour 
vehicle-trips. 

6. The APhA driveway/22M Street intersection is 
fOrecasted to operate at an acceptable LOS "A" 
during both the AM and PM peak hours. 

7. The APhA driveway/23rd Street intersection is 
forecasted to operate at an acceptable LOS "D" or 
better during the AM and PM peak hours. 



8. The modest traffic volumes that would be 
generated by the proposed APhA project would add 
less than one second of delay per vehicle during 
both the AM and PM peak hours at nearby public 
street intersections. This additional delay 
would be imperceptible. 

9. The proposed 150-space parking supply would 
adequately meet project parking demands. This 
supply is 33 (or 28 percent) more spaces that 
would be required under the SP-2 zoning 
designation. 

10. It is recommended that access plans on 22n4 Street 
for the secured Department of State driveway, the 
new APhA driveway, and the existing National 
Academy of Sciences driveway be coordinated. 
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Appendix A 

Existing Traffic Counts 



Wells & Associates, LLC 
McLean, Virginia 

Existing Traffic Count 
-

PROJECT: AphA DATE: 12110/ZX72 SountBOUNO ROAD. 23rd Street 
WaAJOBNO.: 1528 DAY: Tuesday NORTHBOUND ROAD: 23rd Street 
IN1ERSEC'noN: 23rd Street/C Street WEATHER Wet and Cold WESTBoUND ROAD: CStreet 
LOCATION: Washington, DC COUNTED BY: The Stuarts EASTBOUND ROAD: 

INPUTED BY. MLA 
Tumlna Moveonents 

Soulhbaund Weslbound NoAiibOUnd WiiiibOiiiiif 
Time 23rcl SIJWII CSiraet 23rcl SIJWII CStreet North Eaat Tolal PHF Time 

Period 2 2 3 4 4 7 7 8 8 8 a a Period 
Tlllu Tlllu I~ Tolal ~ I~ Toral Right I~ lhru Toral I~ Ia':: 

Tolal South West 
Car Sus Car 

7:00-7:15 81 1 0 : ; 0 0 ; 2( : 201 221 1 0 0 1 : 3 288 7:01).7:15 
1:15-1:30 68 ~ 0 0 0 8 : ~ 0 0 0 0 3 = ~:15-7".30 
7:30-7:45 68 ,; 1: 

2 0 0 2 1~ ~ ~ 0 c 0 ~ ~ 7:30-7J45 
7;45.&:00 101 4 4 1 0 5 271: 291 0 0 2 :' = 7:4$8:1)0 
8:00-8:15 109 4 e 11G ~ ~ ~ 1~ s ( : ~ i 0 0 3 8:0CHJ:15 
8:15-8:30 105 4 4 113 1 1 1 0 4 378 14 390 8"15-8:30 
8:30-8:45 m 4 3 ~~ 1 0 0 1 1( 

~ ~ = ~ 2 0 2 404 3 :: 8:3(1..8:45 
8:45-e:OO 128 3 3 ~ 0 0 0 1 1 0 1 431 1 8:41>41:00 
9:01).9;15 106 ~ 6 114 1 0 1 

~ ~ :, 294 4 0 0 : 408 5 413 9:00-e:15 
9:15-8-30 118 1 121 0 0 0 Q 321 1 1 0 442 2 444 j9:154:30 
9.304:45 12:1 3 3 12tl ~ 1 0 3 2 0 271 273 2 0 c 2 401 t 406 9:3().9:45 

9"..45-10:00 102 1 7 110 2 0 5 1 1 2~ 244 1 1 0 2 354 361 9'A5-10:00 
4:01).4:15 313 ~ 2 

~ 
e 1 0 7 2 ~ ~~ : 10 1 0 11 444 1e :: 14 '00-4:15 

4:15-4:30 327 3 4 2 0 6 0 4 1 0 5 437 11 ~:15-4:30 
4:30-4:45 356 1 5 384 5 ~ 0 7 0 ~ 

1~ :~ 1~ 2 0 11 496 ~ 514 ~:30-4:45 
4:45-5:00 351 4 2 = 4 0 5 0 130 0 0 12 ., : 4:45-5'00 
5:000:15 381 ~ 0 : ~ 0 9 1 ~ 170 171 ~ 0 0 

~ 
562 36 5:00-5:15 

5:15-5:30 351 3 : 0 4 0 13! 135 0 0 490 31 621 5:15-5:30 
5.30-5A5 354 1 0 4 0 0 4 0 ~ ~~ :: ~ 0 0 25 479 2S : js:30-5:4s 
5:45-6:00 404 0 0 404 e 0 0 6 ~ 0 0 15 539 ~ 5:45-6:00 
8:0()..8:15 416 0 0 ; 8 g 0 8 ~ ~~ 120 : 0 0 20 536 564 ia:oo-e:15 
8:15-6:30 394 ~ 0 3 0 3 0 :~ 0 0 23 523 2e 

= 
8:15-8:30 

e:~AS 393 0 394 4 g 0 4 0 ~ 149 :: 0 0 18 543 : ~:45 
8:45-1:00 276 0 0 278 4 0 4 0 154 154 0 0 15 430 449 1&:45-7:00 

18Hour 
Totals II.H'I 4G ~ .. 1141 1111 14 u 99 " 4.7011 "--! 222 to 0 2:r:l 111l.A5t U1 to..782 

~= :: 1.32S 7:()().8:00 316 9 15 340 11 1 0 12 : g : = : 0 0 1,314 o.so 7:0().8:1)0 
7'15-6:15 384 12 21 : 1: 

1 0 10 0 0 5 

~= ~: 0.84 1!.15-6:15 
7.3(1..8.30 401 14 : 3 0 17 45 1 1,013 ::; 8 1 0 9 ~ o.92 7:30-8:30 
7:45-6l45 4Z1 18 = 13 : 0 16 47 1 1,031 8 3 0 11 1,548 1:m 0.95 7"A5-8A5 
8:01).9:00 452 15 18 9 0 11 39 1 1: tim ; 4 0 10 1,570 ~ ::; o.92 8:0().8:00 

8'154:15 449 :~ 16 :: ~ 3 0 1~ 32 1 1, 1,141 4 0 11 1,619 0.95 8:154:15 
8.3().9-.30 462 13 1 0 1S 1 1,~ 1·:: ~ 4 0 9 1,685 ~~ 1:: 0.95 8:30-9:30 
8:4IHil45 ~ 10 :~ : ~ ! 0 4 11 11.1 1,1 2 0 9 1,682 :~ 0.95 8'As.e-AS 
9:Q0.1Q:OO e 0 9 5 2 1,12! 1,132 ;: 2 c 1( 1:eoe : o.91 9:00-tllm 
4:00-5:00 1,349 9 1~ 1.37C ~ : 0 ~ 2 0 492 494 4 0 39 1,884 ~ 0.94 j4:00-5'(X) 
4:1&6:15 1,417 7 10 1,434 0 1 0 ; 538 : 3 0 ~ 1,972 ,: 061 4:15-5:15 
4:3Q.6:30 1,441 ~ 1C ~; ~ : ~ 2f 1 0 = 2 0 = i12i 0.90 4•306:30 
4:45-5:45 1.437 5 1 ~ 1 0 559 91 0 0 91 ~~ ~~~ 0.90 4:45-5:45 
5:Q0.8:00 1,490 

~ 3 1.49!! ~ 1 0 1 0 564 - 94 0 ~ 94 iJl8C 2.~~ 0.93 5:006:00 
5:15-8:16 1,525 3 ~~ 1 0 2:i 0 0 :: ~ : 0 : ~~ 109 2.1 0.95 5:15-8:15 
5:3(1..8:30 t.sea ~ 0 1,571 21 0 0 21 0 0 0 0 1~ ~ 

om &3Ge:30 
5;45-8:45 1,807 

0 ~= 21 ~ 0 21 0 0 531 : ~ 
( 0 76 2,141 0.99 5:45-6l45 

6:01).7:00 1,479 3 0 1 '" 0 19 0 0 550 0 0 76 i= 95 a1ii 0.94 6:Q0.7:00 

.=:.:k 41:1 - 11 .. 1 1 c ~ 1l t t.m Uti I ~ I I Ullll t1 4.11St us ~=-
PM Peak 

111 f,l 1.141 Iii UN 
PM Peak 

. 1:4&1:d 11117 3 c 'I .at 11 c G 11 I c A 7t c c .... II:4M!4S 



-- -- _Traffic Count 
-- - -

PROJECt: American PhaFmaceutlcal 
W&AJOBNO.: 1528 
INTERSECTION: 23rd St/American Pharm Enllance 
LOCATION: Washington, DC 

Wells & Associates, LLC 
McLean, Vifglnla 

DATE: 05/16.12001 SOUTHBOUND ROAD: 
DAY: Wednesday NORTHBOUNO ROAD. 
WEATHER: Sunny&MUd WESTBOUND ROAD: 
COUNTED BY:GB EASTBOUND ROAD. 
INPUTED BY: ELO 

- 1'Urnlria MOVimeiiiB 
Southbound Weslbeund Northbound Eastbound 

llme 23rdSt Arne '-'Phann Entrance 23rdst 0 
Period 1 2 4 5 6 7 8 9 10 11 12 

23 rdSt 
23rd$t 
Amel1can Pharm Entrance 

North East T. 
& & 

Right Thru ~ Total Right ThrU Left Total Right ThrU left Total Right Thru Left Total South West 

6~15 0 17 0 17 0 0 0 0 0 66 0 66 0 0 0 0 83 0 83 
8:15-6:30 0 47 0 47 0 0 0 0 0 i~ 0 162 0 0 0 0 

= 
0 209 

8:30-6:45 0 55 0 55 0 0 g 0 0 0 201 0 0 0 0 0 256 
8:45-7:00 0 62 0 62 0 0 0 0 255 0 255 0 0 0 0 317 0 317 
'H)().7:15 0 74 0 74 0 0 0 0 0 291 0 291 0 0 0 0 365 0 365 
7:15-7:30 0 78 0 18 0 0 ~ 0 0 293 0 293 0 0 0 0 371 0 371 
7:30-7:45 0 111 0 111 0 0 0 1 344 0 345 0 0 0 0 456 0 458 
7:45-8:00 0 131 0 131 0 0 ~ 0 1 351 0 352 0 0 0 0 483 0 483 
8:Q0.8:15 0 112 0 112 0 0 0 3 407 0 410 0 0 0 0 522 0 522 
11"15-8:30 0 109 1 110 0 ~ 1 1 3 384 0 387 0 0 0 0 497 1 498 
8•3Q.8:45 0 107 1 Ul8 0 ~ 0 5 361 0 366 0 0 0 0 474 0 474 
8A5-9:00 0 103 0 103 0 0 0 4 418 0 422 0 0 0 0 525 0 525 

3Hour -- -
Totals 1.111111 1.111111 lt-1 iLIIIOI 0 0 4.Ulll Uft 
1Hour -

Totals 
8:00.7:00 0 181 0 181 g ~ 0 0 0 684 0 684 0 0 0 0 1,~ 0 865 
6.15-7:15 0 238 0 : 0 0 0 909 0 909 0 0 0 0 0 1,147 
~:30-7:30 0 l!69 0 ~ g g 0 0 1,1)40 0 1,040 0 0 0 0 1,309 0 1,309 
6.45-7:45 0 325 ~ : 0 1 1,183 0 1,164 0 0 0 0 1,509 0 1,509 
7:00&00 0 394 g ~ g 0 2 1,279 0 1,261 0 0 0 0 1,~75 0 1,675 
7:15-8:15 0 432 0 432 0 5 1,395 0 1,400 0 0 0 0 1,832 0 1,832 
7:30-8:30 0 463 1 464 ~ ~ 1 1 8 1,486 0 1,494 0 0 0 0 1,95;11 1 1,959 
7:45-8:45 0 459 2 461 1 1 ~~ 

1,503 0 1,515 0 ~ 0 0 1,976 1 1,977 
8:Q0.9:00 0 431 2 433 0 0 1 1 1,570 0 1;585 0 0 0 2,018 1 2,019 

--

AM Peak 
S;OO.t;Oo 0 431 2 - 0 ' 1 1 fS 1,570 0 1~ 0 0 0 0 :u-18 1 2.019 

PM 
4:00-4:15 0 242 0 242 0 0 0 0 0 45 0 45 0 0 0 0 287 0 287 
4.15-4'30 0 370 0 370 0 0 0 0 0 108 0 108 0 0 0 0 478 0 478 
4:30-4.45 0 389 0 389 1 0 1 2 0 149 0 149 0 0 0 0 538 ~ 540 
4:45-5:00 0 456 0 456 0 0 1 1 0 108 0 108 0 0 0 0 564 565 
5:00.0:15 0 483 0 483 1 0 2 3 0 110 0 110 0 0 0 0 583 3 596 
5:15-5:30 0 447 0 447 2 0 4 6 0 89 0 89 0 0 0 0 536 6 542 
5:30-6:45 0 ~ 0 668 3 0 0 3 0 140 0 140 0 0 0 0 708 3 711 
5:45-8:00 0 541 0 541 0 0 2 2 0 155 0 155 0 0 0 0 698 ~ 698 
6:00-8:15 0 571 0 571 0 0 0 0 0 126 0 126 0 0 0 0 697 697 
6:15-8:30 0 465 0 465 0 0 0 0 0 176 0 176 0 0 0 0 841 0 841 
6~A5 0 465 0 465 0 0 0 0 0 105 0 to5 0 0 0 0 570 0 570 
8:45-7:00 0 340 0 340 0 0 0 0 0 123 0 123 0 0 0 0 463 0 463 

3Hour 
T!ltala ...., ILHf 1!11 'fJ' 

,_ . ,_ ' un .17 tJWI 
1_HOur 
Tolals 

4:00.0:00 0 1,457 0 1,457 1 0 2 3 0 410 0 410 0 0 0 0 1,887 3 1,870 
4·1W:15 0 1,698 0 1,698 2 0 4 6 g 415 0 475 0 0 0 0 2,173 8 2,179 
4:30-6:30 0 1,775 0 1,775 : 0 ~ 12 456 0 456 0 0 0, 0 2,231 12 2,243 
4:45-5·45 0 1,~ 0 1,954 0 13 ~ 447 0 447 0 0 0 0 2,401 13 2,414 
$:00-6:00 0 2.~ 0 2,039 6 0 8 14 494 0 494 0 0 0 0 2,533 14 ~,547 
$:15-8:15 0 2,127 0 2,127 5 0 8 11 ~ 510 0 510 ~ 0 0 0 2,837 11 2,848 
5:30-8:30 0 2,145 0 2,145 3 0 2 5 597 0 : 0 0 o U42 5 2,747 
5:45-8.:45 0 2,042 o z;o.a 0 0 ~ 2 0 562 0 ~ 0 0 0 2,804 2 2,601! 
6:00.7:00 0 1,841 0 1,841 0 0 0 0 0 630 0 530 0 0 0 2,371 0 2,371 

:.= o ua I Utili 1 • 3 s • • • - • ' • I.UG I U4J 

PHF 1lme 
Period 

6:()0.6.15 
6:16-6:30 
6:30-6:45 
6:45-7:00 
7:Q0-?:15 
7•15-7'30 
7:30-7:45 
7:45-8:00 
8'00-8:15 
8-15-8"30 
8:3D-8.45 
8•45-9-oD 

0.68 6:00-7:00 
0.79 6:15-7:15 
0.68 6:30-7:30 
0.83 6:45-7:45 
0.87 7'00-8:00 
0.88 7.15-8:15 
0.94 7:30-6:30 
0.95 7:45-8:45 
0.96 8:()0.9.00 

AM Peak ..... &:00-9:00 
--

4:00-415 
4:15-4.30 
4:3().4:45 
4:45-5:00 
5:oo-5:15 
5:15-5'30 
5:3Q.5o46 

5:45-6:00 
ia'OCJ.6:1i 
6.15-6.30 
[B.3Q.6:45 
[B:45-7:00 

0.83 4'00-5.00 
0..91 4•15-5:15 
0.94 4.30-5.30 
065 4:45-5:45 
0.90 5:00-6:00 
093 5:15-6:15 
097 5:30-6:30 
0.93 5:45-8:45 
0.85 61»-7:00 

.t..ll 1!!.~ 



Tndllo Count 

PROJECT: AphA 
WaAJOBNO.: 1528 

Wells & Associates, LLC 
McLean. Vbglnla 

DATE: 12117fl002 SOUTHBOUND ROAD: 
DAY: Tuesday NORTHBOUND ROAD: 

INTERSECTION" Conslltullon Av & 231h.St WEATHER: cold WESTBOUND ROAD: 
LOCATION: Washlngton,DC COUNTED BY: Stuarts & Cerson EASTBOUND ROAD: 

INPUTED BY· aoan 
Tumlna MoVIIIIi8nls 

Westbound 
Time 'M ... .... Constllullon Avenue '"-..eto-. Constllutlon Avenue 

P'edad 1 2 3 4 6 6 7 • 9 10 11 12 
Right ThN Left Total Right ThN Left Total FQghl Tluu Left Total RJght Thru Left Total 

7110-~5 17 37 16 70 29 169 6 :: 9 ~ 3 231 0 347 0 347 
7:15-7:30 16 40 59 40 211 5 J 4 243 1 351 0 352 
7:30-7:45 26 « 15 : 42 214 11 261 259 4 286 0 371 4 375 
7:.45-8:00 21 60 15 40 225 3 268 2S 315 11 355 1 342 0 343 
8:()0.8:16 36 60 1~ 108 46 194 7 247 :rT 318 ~ 351 0 = 0 356 
8:15-8:30 28 33 21 : 33 202 4 = ~ 289 4 341 0 0 360 
8:30-8:46 31 39 26 48 211 4 27a a 319 0 398 0 398 
8"45-9:00 29 37 17 83 29 172 5 20li 31 290 1 322 0 369 0 369 
9:QO..e:16 22 21 22 65 35 186 6 227 : 271 

~ 
323 0 329 1 330 

9:125-8:30 17 30 14 61 3Cl 142 4 : 241 266 1 296 0 297 
9.30-9:46 32 40 15 87 34 183 2 14 175 1 190 2 306 1 309 
9.45-10:00 36 39 19 94 55 169 2 22E 10 149 1 160 6 339 0 346 

3Hour 
Tolabl ~'g ~ 2111 IIIMI 461 2.2ll1l 5ll 2.7111 31t J.OH 4: 1Dl 1' 4.1&11 -. 4.11H 
1 Hour' 
Tolals 

7:()0.8:00 80 181 49 310 161 819 26 99E 70 1,023 ~ 1,115 2 1,411 4 1,417 
7:15-8:16 101 194 51 346 188 844 26 1~ 98 1,122 21 1,241 2 1,420 4 1,426 
7:30-8:30 113 187 69 369 161 835 25 1,(121 137 1,181 21 1,339 1 1,429 4 1,434 
7:45-8:46 118 182 80 380 167 632 18 1,017 147 1,200 25 1,312 1 1,466 0 1,457 
8:()0.8:00 126 159 82 367 156 779 20 965 149 1,176 15 1,339 0 1,483 

0 ~:= 8:15-9:15 110 130 88 326 145 771 19 935 166 1,134 16 1,305 0 1,466 1 1, 
8:3().8:30 99 127 79 306 142 711 19 872 132 1,086 12 1,230 1 1,392 1 1,394 
8•45-9:45 100 128 88 296 128 683 17 808 113 983 5 1,101 3 1,300 ~ 1,306 
9:00-10:00 107 130 70 31!7 154 680 14 828 92 842 5 939 9 1,270 1,281 

~ 118 1~ .. .. 187 832 18 1,11t7 1# t,aocl 2!1 1.3n 1 1A5I 0 t.4l'l 

4:00:16 74 193 2 269 33 333 T 373 16 84 5 105 0 250 5 255 
4:15-4:30 99 236 0 337 30 283 5 318 9 70 2 81 0 278 ~ 283 
4:30-4:46 71 283 1 36! 21 ~ ~ 332 13 63 4 80 0 265 267 
4:45-5:00 81 211 0 292 12 347 388 11 83 2 96 0 280 7 267 
6;00.6:15 102 262 0 364 24 313 8 346 18 73 3 94 0 288 4 292 
5•15-5:$0 107 

= 
0 368 14 ~ 8 357 3 78 2 83 0 212 3 275 

5:30-6:46 98 1 384 26 6 406 11 79 0 : 0 261 1 268 
6:45-8:00 78 23:: 0 311 18 400 1! 433 10 82 2 0 284 1 286 
8'0().8;15 97 

~ 
0 380 30 325 8 361 17 101 1 119 0 259 3 262 

6:16-6:30 111 0 : 12 325 12 349 12 103 1 116 0 253 3 2!16 
6:30-6:45 tOE 281 ~ 1E : 6 382 3 110 4 117 0 270 3 213 
6:46-7:00 91 21~ 304 14 8 382 10 109 3 1~ 0 232 2 234 

3tblr 
Tatalll 1.1U z.IWI 4.HI -..... In ..... ~ l..UII 21 'I.'UJI t I.DJI • IlllR 

1_ HOur 
Tolals 

4:01).5:00 :; 925 ; 1,253 96 1,265 30 1,391 49 300 1~ 382 0 1,073 19 1,092 
4:15-6:15 994 1,341 ~ 1,245 31 1,383 : 289 11 351 ~ 1,111 18 1,129 
4:30-6:30 381 1.017 1 1,379 

~ 
1,297 34 1,402 U1 11 353 0 1,105 16 1,121 

4:45-6:45 38& 1,019 1 1,401 1,312 31 1,478 : 313 1 383 0 1,107 15 1,122 
51)0.8:00 385 1,041 1 1,4'/J 81 1,426 37 1,543 312 1 361 ~ 1,111 @ 1,120 
5:15-8:15 380 1,042 1 1,4D 87 1,437 35 1,659 41 340 5 388 1,082 8 1,080 
5:30-8:30 384 1,047 1 1,432 a 1,427 39 1,661 5(l 385 4 419 ~ 1,083 8 1,071 
5:45-6:45 392 1,043 0 1,435 1,410 39 1,625 42 391 • 446 1,066 10 1,0'1t 
8:00-7:00 405 1,o23 0 1,48 1,350 32 1,454 42 423 9 474 0 1,014 11 1,02! 

:::= -:I.NI I t.al tt Ute • U2l c .. • - • Ulll ... ...... 

23rd.Streel 
23rd.Streel 
Constitution Avenue 
Conslllullon Avenue 

North East Total PHF Time 
a a Period 

SOUth Weet 

301 551 852 17110-7:15 
302 

= 
910 17:15-7:30 

371 ~.013 7:30-7"45 
451 &11 1,(182 7:45-8"00 
483 603 1,066 8:00-8"15 
423 599 1,022 8:16-8:30 
415 661 1,076 a:30-8:45 
405 575 980 8:45-&:00 
3aa 557 945 9~5 
321 473 800 9125-0:30 
'irr 508 786 9"30-9"45 
254 571 825 9.45-10:00 

4.377 ILUII 11..3381 

1,425 2,41~ 3,837 0.90 7:00-8:00 
1,581 2,464 4.051 096 7:15-8:16 
1,708 2,455 4,163 098 7:30-8:30 
1,752 ;474 4,226 0.98 7:46-8:45 
1,706 2,438 4,144 0.96 a~ 
1,631 2,392 4,o23 0.93 a·154"15 
1.6~ 2,286 3,801 088 8~ 
1,397 2,113 3,610 0.90 8:46-9:45 
1,246 2,109 3,356 0.89 ~10:00 

uu ZN~ 42211! 11.98 
~Peak 
I7:4N:45 

374 828 1,o02 4:00·f16 
418 601 1,019 415-430 
435 599 1,o34 4:30-4•45 
388 655 1,o43 j4:45-6:00 
456 637 1,0: 6:00-5.15 
451 832 1~ 5:15-6:30 
474 676 1, 5.30-6:45 
405 ~ 1~~~ j5:45-B:OO 
419 1,1 6:00-8:15 
493 60! 1,o98 6:15-8.30 
604 : ~: 

6.30-8·45 
426 6•45-7:00 

-.:DII Y.AHI.tU:III 

a..m 1,615 4,098 0.98 4:00-6:00 
1,699 z;4~ 4,191 0.96 4:15-6:15 
1,732 2,623 4,255 o.w 14:30-5:30 
1,771 2,800 4,371 0.95 4:~45 
1,788 2,883 4,451 0.97 5:Q0.6:00 
1,809 2,849 4,466 0.97 5:15-6:15 
1,851 2,822 4,473 0.91 5:30-&:30 
1,881 2,601 4,482 0.97 5:45-6:46 
1,802 2.479 4,381 0.94 6:00.7:00 

Pll'-11 
t.IIIH ~ ...n ... .~._ ....... 



Wells & Associates, LLC 
McLean, VIrginia 

Existing Traffic Count 

PROJECT: AphA DAlE: 12110.12002 SOUTH80UND ROA!k 22ndStnlel 
W&AJQBNO.: 15'28 DAY. Tuesday NO~jiiOROAO: 22nd Slreel 
INTERSECTION: 22nd Slr9etiC SIJeet WEAntER. Wet and Cold WESlBOUND ROAD: CStreet 
LOCATION: Washington, DC coUNTED BY: MlA EASTBOUND ROAD: CStreet 

fNPUTED BY: MlA 
Twnlna MCMIIIIIIIII8 

Soulllbound Wealbound Nol1hbound £aslbound 
Time 22lld S1nlel CSlnlat 22ndSlnlat CSinlel Nolfh East Tala! PHF Time 

Padad 1 2 3 4 5 8 7 8 9 10 11 12 & a Pellod 
Right Thru Left TOIIII Righi Thru Left Total Right Thru Left Talal Right Thru Left Tolal Soulll West 

7:011-7:15 14 34 8 54 0 5 1( 11 1 0 3 18 3 1 0 4 70 

~= : 7'()0.1:15 
7:15-7:30 11 31 5 47 0 7 5 1~ 2~ 0 2 28 0 0 0 0 73 17:15-7:30 
7:30-7A5 39 : 13 114 0 11 ~ : :; 0 7 62 1 4 c 5 178 ~ ~~ 7:30-7l45 
.,.~ 14 : ~ ~ 8 0 8 : 3 1 0 4 113 20 17:45-8:00 
a:oo-&:15 14 53 5 1C 1! ~ 0 5 0 1 0 1 '!: 18 ~: 81»&:15 
8:15-8:30 20 54 4 18 0 7 9 1E 0 9 0 ~ 0 0 14 18 ~i 8:15-8:30 
8:»3:45 14 41 9 84 0 4 

1: 
a 

~ 
0 4 77 0 0 3 141 11 8:30-8:45 

8:4M:QO 8 58 11 75 0 4 14 0 4 85 1 3 0 4 : 18 

~= 
8:46-e:OO 

t:CJO.e:1S 10 : 14 : 0 4 ~ 1~ 0 74 0 3 0 1! ~15 

9:1H:30 15 11 0 2 61 0 2 89 1 4 0 5 1: 10 139 9•15-9:30 
9:30-0'A5 14 30 E 50 0 ~ ~ 5 4 ~ 3 45 0 8 0 e 13 

1: 9:3Ge:45 
9'.45-10:00 7 10 2 19 0 4 ~ 1 29 1 9 0 10 4e 14 9:45-10:00 
4m-4:15 38 as 0 127 0 : 11 ': g 1 19 1 7 0 8 ~: 27 173 f4:0Go4.15 
4:15-4:3) 28 71 5 ~~ 0 8 0 0 0 0 8 0 8 17 119 ~:15-4.30 
4'30-4:45 55 119 3 g 0 1~ 12 21 0 0 21 0 8 0 1~ 198 20 218 ~:30o4l45 
4:45-6:00 :fT 87 1 105 1 8 9 24 0 0 24 0 10 0 t29 19 148 ~AS.S:OO 
5~15 50 112 ~ 184 0 0 1~ ~~ ': g 0 19 0 9 0 E 183 22 205 S:OQ.5:15 
5:15-5:3) 43 110 154 0 9 9 1 9 1 ~~ 0 1 183 31 194 5:15-5:30 
5:3Q.a.4S 40 148 2 188 0 0 1~ 1~ 10 0 0 10 0 0 1 198 : 222 5:3().6)45 

5:45-8:00 45 !: 2 174 0 0 8 10 0 0 10 0 4 0 ~ t84 = SA5-8:00 
~15 28 2 178 0 0 10 ~~ ~ 0 0 8 0 13 0 1: 184 ~ 8:oo-&15 
8:15-8·30 ~: 128 1 154 0 0 12 0 0 5 0 : 0 159 178 8.15-8.30 
8:3Q.6A5 119 1 

~= 
0 0 1~ 1~ s 0 1 8 1 0 ~ = 

17 181 8:30-&'AS 
8A5-7:00 13 119 1 0 0 4 0 0 4 c 5 0 7 144 8:45-7:00 

18Hour 
Talal8 -1.-1 111 ~ 74 2111 2113 7U 53 7115 1.' -138 1411 1311 .a 1741 

~= 
~ ~ : ~ : ~~ 7:0CWI:OO 18 189 30 51 : 135 155 7 : 0 432 93 525 0.811 7:00-3:(1) 

7:15-8:15 78 188 29 51 189 ~ 4 0 488 90 578 0.88 7:15-8.15 
7:30-8:30 ~ 211 28 : 0 ; 55 84 200 0 : 4 : 0 1~ 555 94 849 0.74 7.30.a.3l 
7:45-8l45 : 190 24 0 : 

= 
218 0 244 3 g 520 83 583 0.92 7l45.aA5 

8~:00 204 29 : 0 20 238 0 : 2sa 1 ~ 1~ 547 81 808 11.98 8:0J).9:00 

8:15-9:15 52 180 !: 0 19 : 50 281 g 280 1 0 6511 80 810 097 8:15-915 
~:30 47 180 : 0 14 : 273 12 285 ~ ~~ 0 15 537 54 591 0.94 ~30 
Bl45-9ll5 41 149 42 ~ 12 24 ~ 0 11 253 0 : 491 58 547 0.87 8:45-9A5 
llmo'IO:OO 48 103 3l 1~ 10 18 : 0 e 217 2 : 0 : 52 451 0.79 9:00-1@0 
4~:00 158 348 9 :: 0 8 ~ 6i 0 1 84 t ~ : ~ 858 075 4:0().5'00 
4:15-5:15 188 389 11 0 4 4~ 84 0 0 84 0 : : 890 0.79 j4.15-5:15 
4:30-5:30 185 = 7 SID 0 10 ~ : !; 0 1 ~ 1 0 40 ~ 785 Q.88 4:31).6:30 
4l45-al45 170 e 6'11 

~ 
10 0 1 1 ; 0 44 : ee 78E 0.67 4.45-6:45 

~ t7a ~ 7 : 9 ~ 51 ~ 0 1 ~ 1 0 : 89 ~~ 0.92 5:00.8:00 
5:15-8:15 158 : 1 c : : 0 1 1 41 0 : 90 81 0.92 5:15-8:15 
5:»e:a0 138 7 : 0 4l : 0 0 : 0 : ~ : : 801 0.91) ~ 

SliH:45 118 ~ 8 0 ~ ~ 40 0 1 t 871 740 0.89 5:4$8)45 

8:00-7:00 84 5 801 0 34 2: 0 1 2l 1 z ( i 824 84 888 0.83 ~7:00 

r=:.:- - " Ill lj 
AM Peak 

I] ll 21 - 0 21 It 84 - ( 21 4 • I .... 0.74 7:30-I:JO 

,I:~':' 11 c ol:l - II 111 
PM Peak ,. -• 7 -= c • IS 4t It 1 1 1 41 Q..ta I1:1M:1J 



- T.-Count 

PROJECT: AphA 
W&AJOBNO.: 1528 

Wells & Associates, LLC 
McLean, Virginia 

OATE: 12117f.2002 SOUTHBOUND ROAD: 
OAY: Tuesday NORTHBOUND ROAD: 

INTERSECTION: Constitution Ave.& 22nd.Sl WEATHER. cold WESTBOUND ROAD· 
LOCAnON. Washlngton.OC = BY.Runforis EASTBOUND ROAD: 

IBV:aaan 
Turnlna: Movamants --- ---

SouthiiOund Westboimd NorthbCIUnd Eastbound -
Time 22nd.stl88t Awnue i2nd.SirMt _ eonsfit.1J m Avenue 

Period 1 2 3 4 5 s r- 8 9 10 11 - 12 
Right Thlu left Total Right ThN left Total Right Thtu Left To1al Right Thru Left Total 

-- -

1:00-'-::15 7 0 5 12 12 217 0 229 0 0 0 0 0 402 ~-~ !: 7:15-7:30 5 0 E 11 4 240 0 244 0 0 0 0 0 332 
7:30-7;45 1~ 0 14 24 14 291 0 305 0 0 0 0 0 402 ill 431 
7:45-8:00 8 0 7 15 9 247 0 256 0 0 0 0 0 351 35 386 
8:()().8:15 11 0 10 21 16 239 0 255 0 0 0 0 0 381 34 416 
8.15-8'30 15 0 12 27 2S 245 0 273 0 0 0 0 0 418 37 455 
8'30-8:45 1~ 0 6 18 14 230 0 244 0 0 0 0 0 424 22 44& 
8:45-9:00 14 0 9 23 1! 216 0 231 0 0 0 0 0 361 25 386 
9:0().9.15 14 0 8 22 15 182 0 197 0 0 0 0 0 325 13 338 
9:125-f:30 10 0 8 18 24 193 0 217 0 0 0 0 0 383 16 399 
9~.45 15 0 10 25 20 198 0 218 0 0 0 0 0 344 17 361 
945-1Q:OO 19 0 10 29 20 212 0 232 0 0 0 0 0 323 24 347 

3Hour 
Tolals Mil till 2411! 191 2.7111 :o ::U01 0 - 4.441 2'18 4..7211 --

i: - - -

7:0().8:00 30 0 32 62 39 995 0 1,034 0 0 0 0 0 1,487 90 1,577 
7:15-8:15 34 0 37 71 43 1,017 0 1,o6o 0 0 0 0 0 1,-466 114 1,580 
7:30-8:30 44 0 43 81 67 1,022 0 1,089 0 0 0 0 0 1;552 135 1,687 
7.45-8:45 46 0 35 81 67 981 0 1,028 0 0 0 0 0 1,574 128 1,702 
S:OO.Q:OO 52 0 37 89 73 930 0 1,003 0 0 0 0 0 1,584 118 1,702 
8;15-9:15 55 0 35 90 72 873 0 945 0 0 0 0 0 1,628 97 1,626 
8.30.Q:30 50 0 31 81 68 621 0 889 0 0 0 0 0 1,493 76 1,569 
8.45-8:45 53 0 35 88 74' 789 0 863 0 0 0 0 0 1,413 71 1,484 
9:00-10:00 58 0 36 94 79 7a5 0 ~ 0 0 0 0 0 1,375 70 1,445 

-- -- - -
AIIIPeO 
7;30-8:. 44 0 43 17 G1 t.m - 0 ..... 0 • 0 0 0 1.552 135 1..887 

-PM 
4'()0.4:15 22 0 23 45 13 319 0 332 0 0 0 0 0 293 22 315 
4.15'4:30 16 0 17 33 16 378 0 394 0 0 0 0 0 362 23 385 
4:30-4:45 19 0 16 35 16 325 0 341 0 0 0 0 0 317 14 331 
4:4&-6:00 19 0 13 32 12 357 0 369 0 0 0 0 0 326 17 343 
5:00-6:16 25 0 27 52 26 347 0 373 0 0 0 0 0 350 22 372 
5.15-5!30 27 0 20 41 8 326 0 334 0 0 0 0 0 302 13 315 
6:30-6.45 27 0 9 36 17 416 0 433 0 0 0 g c 342 8 = 5:4~:00 20 0 7 27 9 385 0 394 0 0 0 0 284 6 
6:11().8:15 38 0 6 44 17 340 0 367 0 0 0 0 0 274 16 290 
8.15-8:30 21 0 11 32 10 381 0 391 ~ 0 0 0 0 263 16 278 
8:30-8:45 15 0 6 21 5 394 0 399 ~ 0 0 0 0 291 9 300 
8:45-7:00 28 0 3 31 6 348 0 354 0 0 0 0 286 8 294 

3Hour --
Tdals. _p: 111 - ,. I~ ' - ··~ -m -s:.. 
1Hour 
Tolals 

4:00-5:00 76 0 69 145 57 1,379 0 1,438 0 0 0 0 0 1,291i 76 1,374 
-4•1&-6:15 79 0 73 ~ 10 1,407 0 1,477 0 0 0 0 0 1,356 : 1,431 
4:30o5:30 90 0 76 166 ~ 1,3~ 0 1,417 0 0 ~ 0 0 1,295 1,381 
4:4&-5:45 98 0 69 181 63 1,446 0 1,509 0 0 0 0 1,320 60 1,380 
.5:01).8:00 1~ 0 63 1~ 6C 1,474 0 1,634 0 0 0 0 0 1,271 49 ~:: 1:15-8:15 0 : 1~ : 1,481 0 1,5'8 0 0 0 0 0 1,2)2 43 1, 
5:30-8:30 106 0 139 1,522 0 1,515 0 0 c ~ 0 1,163 45 1.208 
5:45-8:45 94 0 30 124 1,500 0 1.541 0 c 0 0 ~ 1,112 46 1,1~ 
6110-7:00 100 0 26 128 3li 1,463 0 1,501 0 0 0 0 1,11~ 48 1,182 

-

I::: 1t ' n - H t.AIJ 1 un a • I t I US! ,. tAI1 

22 nd.street 
22 nd street 
ConsUtullon Avenue 
Constltullon Avenue 

-

North East Total PHF Time 
& & Period 

SOuth West 

12 641 6&3 7'00-7:15 
11 592 603 7:15-7:30 
24 736 760 7:30-7:45 
15 642 657 7 45-8:00 
21 670 &91 8:oo.8:15 
27 728 755 815-6:30 
18 690 708 8.3().6:45 
23 617 640 8:45-9:00 
-22 635 557 ~15 
18 616 634 9•125-9:30 
25 579 604 9'.30-e'AS 
29 579 608 9.45-101)0 

2&ll 7_8251 7.8711 

62 2,611 2,813 G.88 7:Q0.8.00 
71 2,840 2,711 0.89 'l:t!Htf5 
87 2,776 2,863 0.94 7:30-8.30 
81 2,730 2,811 0.93 7:45-6:45 
89 2,705 2,794 0.93 8:00-9.00 
90 2,570 2,860 0.89 8:15-9:15 
81 2,~ 2,639 0.90 8.30-9:30 
88 2,34 2,435 0.96 8:45-9:45 
94 2,309 2,403 0.96 9'00-10:00 

All Pelle 
112 :1.,771 2.183 O.M 7:30-8:30 

45 ~ 692 40D-4.15 
33 8:12 415-4:30 
36 672 707 4.30-4:45 
32 712 744 4:45-5:00 
52 745 797 5:00-6:15 
47 649 696 5:15-5:30 
36 

= 
819 5'30-6:45 

27 711 5•45-5:00 

:: 647 691 6;00-6:15 
669 701 8:15-6:30 

21 

= 
720 6:30-6:45 

31 879 645-7:00 

-- : .... .I.Jflt ---

145 ~.810 2,065 091 4'00-5:00 

~= 
2,908 3,060 O.M 4.15-5:{5 
2,778 2,844 0.92 4:30-6:3o 

~: 2.889 = 0.93 1":45-5.45 
2,861 0.92 5:00-6:00 

154 2,163 u1'i 0.89 ~:15-6:15 
1311 2,163 2,922 .0.89 5.30-6.30 

~ 2,699 2,823 0.98 ~5-6:45 
128 ~.683 2,791 U7 6:00-7:00 

tal ,tau SJia ..... .... ~ 



Wells & Associates, LLC 
McLean. Virtinla 

Exlsti Tndlc Count IAfl 

PROJECT. AphA DATE: 1211012002 SOUTHBOUND ROAD. 22ndS!rael 
W&AJOBNO.: 1528 DAY: Tuesday NORTHBOUND ROAD: 22ndStreel 
INTERSECTION· 22nd Street/C Strael WE:AntER: Wet and Cold WEST80UND ROAD: CS1reet 
LOCATION: Washington, DC COUNTED BY: MlA EASTBOUND ROAEk CStreet 

INPUiEo BY: MlA _ 
Tilmlnli .._,.IIIB 

Soulhbaund W=ncl Eastbound 
Time 22ndSIIMI 22nd Slllilal CStrael North East Total PHF Tlma 

Period 1 2 3 4 5 8 7 8 9 tO 11 12 a & Period 
Right Tbru Left Total Rigid Thru Left Tcdal Rlgllt lbru Left Total Rlglll Tbru Left Total South West 

7~:15 14 34 6 54 0 5 1( 11 1~ ~ 3 18 3 ~ 0 4 ~ 19 : 7:00-7:15 
7'15-7:30 11 31 5 41 ~ 7 ~ ~ : 0 2 : 0 0 ~ 73 12 7:15-7'30 
7.30-1:45 39 ; 13 114 11 0 7 1 4 0 178 42 21e 17:»7:.45 
7AS-8:0) 14 8 

~ 
0 : 1C ~: 43 0 8 : 3 1 0 4 113 20 ~: 17:45-8:00 

8.1»8:15 14 53 5 0 1C ~e ~ 0 : 0 1 0 ~ 124 18 8:01).8:15 
8:15-8:30 20 54 4 78 0 7 : ~ 84 0 0 0 142 18 158 8:1lHI:30 
8:30-8:45 14 41 s 84 0 4 ,: n 4 77 0 3 0 3 : 11 152 8:30-&.45 
8:45-9:01 8 : 11 ~ 0 4 1C ~ 0 4 65 1 3 0 4 18 158 ~:45'9:00 
9:00-e:tS 10 14 0 4 e 12 0 ; 74 0 3 0 3 127 15 142 ~:00-9:15 
8:15-8:30 1! 34 11 : 0 ; i 5 : 0 119 1 : 0 ~ 1: ~~ ~: 9:1541:30 
9:304'.45 14 ~ : 0 5 0 3 45 0 0 ~.3GQ:AS 
9:45-1000 7 1S 0 ~ 2 4 ~ 0 1 29 1 ~ g 10 4E 14 a:; 9:45-10:00 
4:0Q.4.15 : 89 0 127 0 1~ 19 0 1 19 1 8 148 27 173 4:01)4:15 
415-4:30 71 5 10ll 0 ~ 9 0 0 0 0 0 8 li 8 102 17 119 4:15-4:30 
4:30-4.45 55 119 ~ 177 0 1 12 21 ~ 0 21 0 8 ~ 1~ ~= 

20 ~~ 
4•31)4:45 

4:45-5:00 37 1~ 1m! 0 1 8 9 24 0 24 0 10 ~ 14:45-5:00 
5!1J0.6:15 50 2 184 0 0 1 13 19 0 0 19 0 1~ ~ 9 183 205 5:006.15 
5:156.30 43 110 1 154 0 ~ 1~ 18 8 ~ 1 9 1 ~: 183 31 : 5:15-5:30 
5:30-5:45 40 148 ~ ~: ~ 12 1C 0 10 0 12 0 19E ~ 5·30-&.45 
~ 45 127 ~ 1~ 8 1C cl 0 10 0 4 0 4 184 198 5:45-8:00 
8:00-8.15 28 148 ~ 178 g 10 8 g ~ : 0 

1: ~ 1: 184 ~ 'l!1T 8:0Ge:15 
8'15-8:30 25 128 154 ~ 

12 12 5 0 159 178 8:1s.&:30 
8-31).8:45 18 119 1 138 ~ 10 1~ 5 g 1 : 1 6 0 7 1~ 17 161 6•3011:45 
8-.45-7:00 13 119 1 133 0 2 4 0 0 5 0 5 13 7 144 8:45-7:00 

16Hour 
Totala 

-· 1,GD 
I 'A Z.Mil 74 2111 -~ 11~ 13 m 13 1D ta 1JO!I - 1747 

1 Hour 
Totala 

2t7 135 ~ : 155 7 = = 7:eo.a:OO 78 1119 30 0 29 51 eo : 0 13 93 0.60 7:01).8-Q) 

7:1N·15 78 ~~ 29 

= ~ 29 51 eo 189 191 4 0 10 90 0.68 7.15-8:15 
7:30-8:30 87 28 29 55 84 200 0 29 229 4 : 0 

1: : 
94 849 0.74 7:30-11:30 

7:45-8:45 : 190 24 = 0 22 : : 218 0 ~ 244 3 0 83 

= 
0.92 7l4N:45 

8'()0.9:00 204 29 0 20 238 0 258 1 ! 0 8 547 81 098 8:0()4:00 

Us.e-15 ~ 1eo :: ~ 0 19 31 50 281 0 ~~ 280 1 0 10 550 eo 810 om 8:159:15 
&:»e:3o teo 0 14 25 39 273 0 285 ; 13 0 15 537 54 : 0.94 8:~:30 
8:45-9-.45 47 149 42 238 0 12 24 

~ : 0 11 253 18 0 : 491 58 0.87 8:45-9-.45 
9110-10:00 

1: 
103 33 ~a; ~ 10 18 0 8 217 ~ 24 ( 399 52 : 0.79 9:(10-10:00 

4m-a:OO 348 9 :: E ~ 49 6l 0 1 84 1 33 0 : ~: 83 0.75 4:0Q.6:00 
4:15-5:15 188 389 11 0 4 43 ~ 0 0 84 0 35 0 81 : : 0.79 4:1&6:15 
4:»5:30 185 408 7 800 0 10 : : 0 1 : 1 39 0 40 873 0.88 4:30-6:30 
4l4Hl45 170 435 8 811 

~ 
1C 61 0 1 1 ~ 0 44 en 88 :; 0.61 f4:4&6.46 

~ 178 495 7 : ~ ~ :· : 0 1 48 1 0 38 :' : 0.92 ~:(1) 
5.'15-6.15 158 529 7 0 0 1 : 1 41 0 4~ 819 0.92 5:1H:15 
S:»8:33 138 547 7 :- ~ 0 : : : 0 0 0 34 0 34 725 78 S01 D.90 5:3011:30 
5:45-el(S 118 g 8 0 0 1 : 1 

= 
0 29 671 as 740 0.89 5:45-6'.45 

e:m-7!00 84 5 801 0 0 34 34 ii 0 1 1 0 30 824 84 88B G.83 8.'01).7:00 

.,.;:;:- ., 81 Sll 21 II 14 2CII c 21 - 4 I ( 11 Ill ~ Ml 
AM Peak 

21 • Q.N r:iO:ii:JO 
,..,... PM Pull 

lltMtJ .11' • ., Ill I I Jl .. ll ' 1 11 1 41 0 43 m IC 81t ... 1:1M:~ . 



Appendix B 

Existing Levels of Service 



HCM Signalized Intersection Capacity Analysis 
1: C Street & 23rd Street 

Timing Plan: AM Peak 
12/1912003 

- -. . : . . ' '" . '. . .•. 

vic Ratio 0.02 

APhll 0112912002 Existing 
Welt & Aasoclllat, LLC 

0.68 0.01 0 .18 

Syndwo 8 Report 
Page1 



HCM Unsignalized Intersection Capacity Analysis 
2: APha Owy 2 & 23rd Street 

Timing Plan: AM Peak 
12/19/2003 

' ' _<", ~ :~·. ' ~ ' • • ' 

pX, platoon unblocked 0.78 0.76 0.76 

tC, 2 stage (s) 
. - --:· - - . . . ., . , ' ... 

• • • ~ j •• • • • • • -, ' • ~ : - ~~ ' • • J ·," 

p0 queue free % 99 100 100 

. .. -- --- -~-: ;;··"'-·--~- v:.:.· --.., ..... -- --.. -.- -- - - --- - -------.--·_--;-:------ --
. . - . ·. • . ~... ~ . .::.:.r:-.: . , ... ~ ~· • . . : . :-, .:..:- '~ • i • • ... ~ ... ~'-t,. '::. ~~ •. :.:... . . . -

Volume Left 1 0 0 2 0 
\- • •' ' • ' • _ • ; ~I ~ ~~ , ~ • ', ~. ~ • ~' 1 

• o : • ,, : 

cSH 

AAla 0112912002 Existing 
Wels & Associate~, llC 

193 1700 1700 453 1700 

Synchro 6 Report 
Page2 



HCM Signalized Intersection Capacity Analysis 
3: Constitution Ave & 23rd Street 

Timing Plan: AM Peak 
12/19/2003 

. . . - . ' - ' .. ' ~· - ~· . : . : -

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

Tum Type Prot Penn Penn Penn 
I~ ~ • • ~ '" • .._· :~ ' • , 

0 

, • 
0

' ,,:,: ,' ,•· • • ,·. 1 •!, , , • '·,.' , ,, '•• ~ . , . t• , 

Permitted Phases 

Effective Green, g (s) 

Clearance Time s 

v/s Ratio Prot 

v/c Ratio 

Progression Factor 

29.0 

5.0 

c0.31 

0.86 

1.00 

6 8 

6.0 39.0 39.0 33.0 

5.0 5.0 5.0 5.0 

0.01 c0.29 

0.15 0.60 0.24 0.72 

0.52 0.62 0.55 1.00 
• \. • ~ :' j ", ~ ;_! ', • • '!"' :"'- o • ' • ' ~ ' :, '• I: ~ • • ·=: '' __. < ' '• ' • 

Delay(s) 29.1 19.9 10.5 7.1 22.1 

4 

33.0 

5.0 

0.94dl 

0.64 

11.2 
. ...... . . ·.. "::. . ' ~ ' . -~. . . . .. . ~ ~: ,. . . .· ,. ... -::: . 

r• • • ' ·'' - - • • ' • - • • • 

' . ' ..... 

r , • I • 1 •', ·~:: _',, ' 

0 

APha 01/2912002 Existing 
Wells & Associates. LLC 

Synchro 6 Repat 
Pagel 



HCM Unsignalized Intersection Capacity Analysis 
4: C Street & 22nd Street 

' • • ,i • • ' • • f I ; ~ ; 

tC, 2 stage (s 

pO queue free % 100 0 100 94 
. ~ ' 1·, 0 :--..-_ ·~ ·.' ' '..,. 

Timing Plan: AM Peak 
12/19/2003 

- - - --- - - - - - - - - -- ---. . . . ·- . .. . -
Volume Left 0 7 0 

. ' . . . ' ' ;; . . : . . : :- . -

APha 01/29n002 Eldllng 
Wells & Aatoelatet, LLC 

Synchro 6 Report 
Page4 



HCM Unsignalized Intersection Capacity Analysis 
5: APhA Dwy 1 & 22nd Street 

t ~ 

'• • tl•' :- •.. l, I 

Timing Plan: AM Peak 
12/1912003 

--- - - ·- -- - ~ - - - - - -
' ._ : w: . 

Volume Left 0 17 0 

- . 
' I • : , • ' ~ : • _' 'C • ' 

~LOS A 

APha 01/2912002 Existing Synchro 6 Report 
Weh & Associates, UC Page 5 



HCM Signalized Intersection Capacity Analysis 
6: Constitution Ave & 22nd Street 

c Critical Lane Group 

APha 01129n002 Eldstlng 
Wels&As ...... UC 

Timing Plan: AM Peak 
12/1912003 

Synchro 6 Report 
Page8 



HCM Signalized Intersection Capacity Analysis 
1: C Street & 23rd Street 

- -: ; ....... ~ . '-·. 

APt\11 0112912002 Exiting 
Well & Associates. LLC 

Timing Plan: PM Peak 
12/1912003 

Synchro 6 Report 
Page1 



HCM Unsignalized Intersection Capacity Analysis 
2: APha Dwy 2 & 23rd Street 

APM 0112912002 Elcilting 
Wela Ia AaiOCIIItin, UC 

Timing Plan: PM Peak 
1211912003 

Synchro 8 Report 
Page2 



HCM Signafized Intersection Capacity Analysis 
3: Constitution Ave & 23rd Street 

Timing Plan: PM Peak 
12/1912003 

'..,_ • I ~ • '~• t+ ' ~ ~ .... j ~: • ·~ ~ • •• • \ _.._,•, ,· .,...t l • 

. ~ ~ . ' . . .. . -. . ' ... _: . . . . - . - .. ,_ .; - '. 

vic Ratio 0.81 0.32 0.97 0.11 0.33 0.86 
• • ' I' ; I . ~·- ... ) ':- ' I • - • - .. ~ : ~- :o..:- i I : ; ~ - ' • • • • • • • • - • J:;. ~ 

APha 01/2912002 Exiling 
Wels & A.taod ..... LLC 



HCM Unsignalized Intersection Capacity Analysis 
4: C Street & 22nd Street 

APha 0112912002 Exiltng 
Well & AIIOCI•s. LlC 

Timing Plan: PM Peak 
1211912003 



HCM Unsignalized Intersection Capacity Analysis 
5: APhA Dwy 1 & 22nd Street 

APha 0112W2002 Elcisting 
Wels & AIICCialel, llC 

Timing Plan: PM Peak 
12/1912003 



HCM Signalized Intersection Capacity Analysis 
6: Constitution Ave & 22nd Street 

I ! ; ' O Ill 
. . ' . 

'I •_. ~ ' -' •- I 

J -- ·- • • - -

. :. • . I ~; . . ·.; ; 

ssion Factor 

(s 

APha 0112912002 Eldsling 
Wella & AIIOdMtt. LlC 

. -

0.13 1.00 1.00 

1.9 28.1 19.6 

Timing Plan: PM Peak 
1211912003 



Appendix c 

Background Future Levels of Service 
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HCM Signalized Intersection Capacity Analysis 
1: C Street & 23rd Street 

t 

Perm pm+pt 

Timing Plan: AM Peak 
12/19/2003 

Tum Type 

Permitted Phases 

. . ·. . .• -·· . . 
• · ·,. · .. ~r • ~ •• · • :. .. ·.,· 1. ,_~ .... ~ •• ·, •• ~ • , 

Effective Green, g (s) 22.0 

Clearance Time s 5.0 

v/s Ratio Prot c0.01 

v/c Ratio 0.02 

Progression Factor 1.00 

Delay (s) 21.2 

APha 01/29r'2002 Background 
Wells & Associates. LLC 

1 

44.0 44.0 

5.0 5.0 

c0.38 

0.70 0.01 

0.87 1.42 

12.9 11 .6 

6 

50.0 

5.0 

cO.OO 

0.18 

1.00 

6.5 

Synotvo 6 Report 
Page1 



HCM Unsignalized Intersection Capacity Analysis 
2: APha Dwy 2 & 23rd Street 

t 

pX, platoon unblocked 0.78 0.75 0.75 

vC1, stage 1 conf val 

vCu, unblocked vol 1344 260 1188 

Timing Plan: AM Peak 
12/1912003 

,, :· .. ·o ,:.. . . • ··: :.;· ,:: ~·· . ,.· ... • 7_: 'I:._. - .. · . . .. . . . 

tC, 2 stage (s) 
'. . ··.·~. ~ . ·. ~~ .. ~-~ .. · ... 

pO queue free % 99 100 100 

Volume Left 1 0 0 2 0 
'. ".":.:.:.· ... . ,L ' • ,· • . . • . 

cSH 184 1700 1700 437 1700 

• ' • - • ,' • . • • ; ~ ' • #' • • • • 

APha 01/2912002 Background 
Wells & Associates, LLC 

Synchro 6 Report 
Page2 



HCM Signalized Intersection Capacity Analysis 
3: Constitution Ave & 23rd Street 

APha 0112912002 Beckground 
Welt l AIIOfl111, UC 

Timing Plan: AM Peak 
12/1912003 

Synchro 6 Report 
Pagt3 



HCM Unsignalized Intersection Capacity Analysis 
4: C Street & 22nd Street 

APha 0112tn002 Beckground 
Welt & A11cclaees. llC 

Timing Plan: AM Peak 
12/1912003 

Synchro 8 Repott 
Page4 



HCM Unsignalized Intersection Capacity Analysis 
5: APhA Dwy 1 & 22nd Street 

' '. '• ·. -. -:,..,. . .,-. . 

Timing Plan: AM Peak 
12/1912003 

'. • I I ' t. _:... ~ ~.' • ' -· - • '~. • • 

tC. 2 (s) 

pO queue free % 100 100 99 
, • ~ ~ ;'.-. ! I , •' '•.. '..... ' 

- 1~ - - - - - - •• - - - ---.,.....- -- - - --

-0 ·_, I • t ~' ;• : • • • •-

Volume Left 0 17 0 
' . . ; ·~ . ·,:: .. ' .. - . 

cSH 1700 1512 1700 
: . . : . . . .. : . ·~· .- - ~ - . -- -

APtla 0112M002 BackpJnd 
Wells & Auociatet. LlC 

Synchro 6 Report 
Page5 



HCM Signalized Intersection Capacity Analysis 
6: Constitution Ave & 22nd Street 

I :; ' 1• •• •.:; ' 

Timing Plan: AM Peak 
12/1912003 

. - . - . . -- -

' '• • .:. ' • ' ;- I; :• :....', : ~~ 1; : • • ; : _•'' • ' • '• ' • 

Effective Green, s 45.0 32.0 27.0 

Clearance rme s 5.0 5.0 5.0 

v/s Ratio Prot c0.07 0.26 c0.06 
. . ~, - . ·. ... .:.· ·c . . ~ - , - . ... . - : . . : 

vic Ratio 

APha 0112912002 Background 
w.ls & AtiOCII tll, LlC 

0.67 0.64 0.11 

Synctvo 6 Report 
Page6 



HCM Signalized Intersection Capacity Analysis 
1: C Street & 23rd Street 

t 
• • 

I ' ~ ' .; ~' I' '. • ' • I 

Timing Plan: PM Peak 
12/1912003 

• • ~ ; ; ~. : J _;.:__ • .. : • - • ~ .# . ':'. . - ' . 

Etrective Green, g (s) 22.0 44.0 44.0 50.0 
. ' • • ~ : •: ' ; • '' ,• :· ~: ~~- : ~;..·,~r' ~ / • ' • .· .. • • • • • : • 
Clearance Time s 

v/s Ratio Prot 

v/c Ratio 

Progression factor 

Delay (s) 

5.0 

c0.06 

0.20 

1.00 

23.1 

5.0 5.0 5.0 

0.19 c0.31 

0.34 0.00 0.49 

0.51 0.38 1.00 

5.5 3.1 8.7 
.\ . . ···t-. ·~ ' '-~ .- .:.\ • • r ' ; ~- • • 

APha 0112912002 Background 
Wells & As80CiMel, LLC 

Synchro 8 Report 
Page1 



HCM Unsignalized Intersection Capacity Analysis 
2: APha Owy 2 & 23rd Street 

t 

Me<lan storage veh) 
'' .· . . 

• • ~ • I ' ~ • • • ' ... ' ' • 

pX, platoon unblocked 0.85 0.90 

vC1 , stage 1 conf vol 

vCu, unblocked vo1 

tC, 2 stage (s) 

pO queue free % 

Volume Left 

1042 150 

97 99 

7 0 

0.90 

513 

100 

0 0 0 

Timing Plan: PM Peak 
12/19/2003 

' '• .._ _c 1
_,· •• , •• '¥'-.,·. ~•. - ~' ' ' t' · . ' . ·. 

4 
' • -· • 

cSH 336 1700 1700 948 1700 

Queue Length (ft) 

Lane LOS 

Approach LOS 

4 

c 
c 

0 0 0 0 

-, ' ' ""' ' I -... : . - ' ~ ; . . . (' . ' 

APha 01/2912002 Background 
Wells & Associates, LLC 

Synchro 6 Report 
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HCM Signalized Intersection Capacity Analysis 
3: ConstiMion Ave & 23rd Street 

Timing Plan: PM Peak 
12/19/2003 

. . -
' ' . ! ~ . . . 4 • _.. • _: • • • - -. ~ :~!i.!J . ...:~:- : 

v/c Ratio 0.83 0.32 0.99 0.11 0.34 0.87 

Progression Factor 1.00 0.82 1.09 1.12 1.00 
: • 'I ~ ~I • ."" ~ .... ! : •' • ' ' ' I .. • • ' ' ' • ' • 

Oela s) 

APha 0112912002 Background 
Well & AltoeiaM. LlC 

27.7 31.7 34.1 12.6 16.5 19.8 

Synctn 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
4: C Street & 22nd Street 

Timing Plan: PM Peak 
1211912003 

. - . : . ~ . . ~ . ' . f] . . 

vC1, stage 1 conf vo1 

vCu, t.mblocked vol 
> '. • 'I ' • • '• ·, • • .. -, • '• • 

0 0 61 0 
;• •: 1 • .,.. •a::~;- • ,:.i ;,...r .;:!.::\. • • ~-~--'. • " 0: 

tC, 2 stage (s) 

pO queue free % 
I ; ~ ~: 'r""'~ • -~·, :··~· • ' ',,-. • 

98 0 100 99 
· ·.· . : - f;Y:~: : · / · · ·:~ - ' . · · ·: 

. -- - - - :· . - .- --- . --- - -- ~ - -- - --- - . 
- '· '-' ... - . . . ' . ·. - ·~· 

Volume left 0 30 0 

. - :. . . .. ' ; ~- l . ~. 5 ~ ~· ·. - . 

APha 0112912002 Background 
Wels & AseodMH. llC 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
5: APhA Dwy 1 & 22nd Street 

r 1 •• • •• , t. ~ ·.f ~ 1 
. 

Timing Plan: PM Peak 
12/1912003 

. ' .. - ::. ... . . . . . . :. - . 
vC1 , stage 1 conf vol 

veu. unblocked vo1 260 137 137 
• ' ; '. '. 'T • •• • • • ' I ,·,! =. ~- • • ~ : • .·•- ::' • ·. • 

tC, 2 stage (s 

pO queue free % 100 99 100 
.. ... . 

_ r llf • •• • • ' 

- :. - c- - • - -.- • • • - -- ---- - • - •• • - - • 

. - .. . . . :..· . ~ . . . . . . . . . -
Volume Left 0 2 0 

APha 01/2912002 Beckground 
Welt & AsaociMH, LLC 

Synchro 6 Report 
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HCM Signalized Intersection Capacity Analysis 
6: Constitution Ave & 22nd Street 

Tum Type pm+pt 

Permitted Phases 4 

Effective Green, g {s) 

Clearance Time s 

v/s Ratio Prot 

v/c Ratio 

Progression Factor 

Delay (s) 

APha 01/2912002 Background 
Wels & Associates, LLC 

45.0 32.0 27.0 

5.0 5.0 5.0 

c0.06 c0.36 c0.10 

0.55 0.90 0.20 

0.13 1.00 1.00 

1.9 29.2 19.6 

Timing Plan: PM Peak 
12/19/2003 

Synctvo 6 Report 
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Appendix D 

Total Future Levels of Service 



HCM Signalized Intersection Capacity Analysis 
1: C Street & 23rd Street 

t 

.. ·:~_l··~··~ :!._!.-...~. ' • • 

Permitted Phases 1 6 
• ,·l, t_ _,_ -1 •• • -~:~~-. }~.,. 

Effective Green, g {s) 22.0 44.0 44.0 

Timing Plan: AM Peak 
05/1212004 

50.0 

5.0 
I : • ::. ' . ',;• ! -f...._-' ''.'"-.: • 

Clearance Time s 5.0 5.0 5.0 

v/s Ratio Prot c0.38 cO.OO 
- • • ~ J • 

c0.01 

0.02 
t - ''_,.• • • • ... ~f~ - ~ • . ·.~·. 

v/c Ratio 

c Critical lane Group 

APha 0112912002 Total Fuue 
Welt & AtiCICiBtlt, LlC 

0.70 0.01 0.18 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
2: APha Dwy 2 & 23rd Street 

t 

pX, platoon unblocked o.n 0.74 0.74 

Timing Plan: AM Peak 
05/12/2004 

• • • •• r •• •• '!;:,~'·· 'J·.~~ . • , , .~· •• • ··:_ •• • 

vC1, stage 1 conf vol 
.- ': ;" ..... ~:,.. '- - - . - .... ' . . : . . . ~ .. -: : ·. /.~ ~-. :-'·· · .... , .... -..._ ---= ,' .. 

vCu, unblocked vol 1355 255 1206 

tC, 2 stage (s) 

p0 queue free % 

• .. " • 4 ;: • ~ • •• • •• ~ •• • •• . . -. .. ...... . . ' . ' . .-:.· ..... 

97 100 99 

Volume Left 3 0 0 4 0 
, • . , • , • .. . . • ; • :! I , ..: , . ' • : :. ., •· ... :_ . 

cSH 134 1700 1700 426 1700 

APha 01/2912002 Total Futln 
Wels & Associates, LLC 
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HCM Signalized Intersection Capacity Analysis 
3: Constitution Ave & 23rd Street 

f 

Timing Plan: AM Peak 
05/12/2004 

o • ~ • I •' o ' ' ' ' • ~ : ; • ':.1 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

Tum Type Prot Penn Penn Penn 
• • ' o : • ' • • ', '- • ':. ' ~ ~ • J..-•.J • ' • ..r; • • • o :' 'o • ·~ ' 0 • • I 

Permitted Phases 6 8 4 

v/c Ratio 0.88 0.17 0.62 0.24 0.75 0.98cll 

Progression Factor 1.00 0.57 0.60 0.60 1.00 0.64 

Delay (s) 30.6 21 .9 10.3 7.7 22.9 11.4 

Approach Delay (s) 30.6 10.1 22.9 11 .4 

' . . . I •• '. ' : ~ .• • . . ' . . • . ' . 

APha 0112912002 Total Fuve 
Wells & Associates, LLC 

Synctvo 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
4: C Street & 22nd Street 

Medan storage veh) 

pX, platoon ooblocked 0.00 

Timing Plan: AM Peak 
05/1212004 

' : .. ; ' . .· . . ! .. ./ .·' :/ - . . . -. 

vC1, stage 1 conf vol 
•. ., ~ 'r. • '. • ; ~ • • • • • .. • • • '_ • • - • -_ • -· • • • • -; ::.:.• •• 

vCu, unblocked vol 

tC, 2 stage s) 

pO (JJeUe free % 

0 

100 

0 13 0 

0 100 94 

>-- • -~ ___ ., ________ ~----~-- ---- • -- -· ---- --- •••• -·-- ··------·- ----·------------

. . . . .. -:_ .. . . ·. :. . ~ .. :.:~. ·. - . . .. ' . . . . ........ . : - . ' 

Volume Left 0 7 0 

cSH 1700 1623 1085 

Queue Length 95th (ft) 0 0 5 
. . - . • . : - t :,.... ~ --:.-, . 

Lane LOS A A 

Approach LOS A 

• • • ' • : :'; • 'r '. • ~~- '·.. ... • 

APha 0112912002 Total Futu"e 
Wels & Assodates, LLC 

SynctYo 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
5: APhA Dwy 1 & 22nd Street 

Timing Plan: AM Peak 
05/12/2004 

• , r • :: ~ '; ~ ' - , • ' 

pX, platoon unblocked 

., -. ...: . 'J: ·- -; ,· r .·-. ·. . . . • • ·. • ~ -.- . . . ~ :' .. ' -.r , .. • • • • • : ... ·,·: :, •• _ • • 

vC1 , stage 1 conf vol 

vCu, unblocked vol 

tC, 2 stage (s) 

p0 queue free % 

Volume left 

cSH 

Queue Length 95th (ft) 

Lane LOS 

383 85 85 

__ ..... -~ . -;. -~ -1 1 • • - ' ' ' ' •• -· ,, .- • • • 

'I. '"11; < •' ' • o -' o : • • .• : I 

100 99 95 

0 78 0 

974 1512 1700 

1 4 0 

A A 

APha 0112912002 T 0181 Fuue 
Wells & AIIOCiates, LLC 

Synehro 6 Report 
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HCM Signalized Intersection Capacity Analysis 
6: Constitution Ave & 22nd Street 

Timing Plan: AM Peak 
05/1212004 

r I • •'.,. I ~·· ... ~' ' • ''- • ' • • • ' 

RTOR Reduction (vph) 0 0 12 0 64 0 

Tum Type pm+pt 
.. ·.::--. _.:s_·.~~-~-·. ·. _· ........ 
Permitted Phases 4 

Effective Green, g (s) 45.0 32.0 27.0 

aearance Time s 5.0 5.0 5.0 

vis Ratio Prot c0.08 0.26 c0.09 

vic Ratio 0.68 0.65 0.15 

Progression Factor 0.34 1.00 1.00 

Delay (s) 4.9 21.1 19.0 

c Critical Lane Group 

Synchro 6 Report 
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HCM Signalized Intersection Capacity Analysis 
1 : C Street & 23rd Street 

Tum Type Penn custom 

Permitted Phases 8 

Effective Green, g (s) 22.0 

Clearance Time s 5.0 

vis Ratio Prot c0.06 

vic Ratio 0.20 

Progression Factor 1.00 

Delay {s) 23.1 

APha 01/2912002 Total Futu"e 
Wels & Associales, LLC 

1 2 

44.0 44.0 

5.0 5.0 

0.19 

0.34 0.00 

0.51 0.41 

5.5 3.3 

50.0 

5.0 

c0.31 

0.49 

1.00 

8.1 

Timing Plan: PM Peak 
05/1212004 

Synctvo 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
2: APha Dwy 2 & 23rd Street 

pX, platoon unblocked 0.85 0.90 0.90 

Timing Plan: PM Peak 
05/12/2004 

' ~ ( .. ' ' ' . .·.'I, . . . ' 
vC1 , stage 1 conf vol 

.·; I' • • ' ·:· ~ ' ' • ' ' • ' • -. • ' • 

vCu, unblocked vol 

tC, 2 stage (s) 

1042 151 516 

- - ' . . 
/ ... ' . .. . 

I ' ., ' • ' • -. , ' 

pO queue free % 89 98 100 
. . 

• ~ 't I ~. ', .. • o >-f.-., ' • 

Vok.meleft 22 0 0 0 0 

' ' ' • • ' ' .,j • • • r ::r • ; ~ J •, • ~ • • . -

APhll 0112912002 Teal FuU8 
Wells & AaiOCiates, UC 

Synchro 6 Report 
Page2 



HCM Signalized Intersection Capacity Analysis 
3: Constitution Ave & 23rd Street 

Timing Plan: PM Peak 
05/1212004 

' ~ • I'' ' ', • • t '' • ' ' ' ' ' 

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

Prot Penn Penn Penn Tum Type 

Permitted Phases 
• • ' • ,- ,:, ,': ' -.I :. '' ·, • .' 

Effective Green, g (s) 

v/c Ratio 

Progression Factor 

Delay(s) 

29.0 

0.83 

1.00 

27.8 

6 

6.0 39.0 39.0 

0.47 0.99 0.11 

0.83 1.07 1.13 

34.9 35.0 12.7 

8 8 4 

33.0 33.0 

0.34 0.88 

1.00 0.67 

16.6 20.4 
i 

0 

O 
0 ~ ~-

0 

O 

0 

• • O ~~ ~ 0 0 0 O ' :; 0 

1 

0 

0 

~: 
0 

' • -

0 

° 
0 

: 

APha 0112912002 Total Fuue 
Welt & Associates, LlC 
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HCM Unsignalized Intersection Capacity Analysis 
4: C Street & 22nd Street 

Timing Plan: PM Peak 
05/1212004 

, r ~ ~ '•: , ~:1 ··-,· ~~" .r;,fr~. ··~ .. _ 

vC1, stage 1 conf vol 

vCu, unblocked vol 0 0 61 0 

I • . , , , • ~ " . _;..,! -~ • ,:"'. , -~ ~.~ . . ' : ~' .-~ .: : ' ' • . , 

tC, 2 stage (s) 

pO queue free % 98 0 100 99 

~ - -- - ..... - -- - -- -- - -· - . - . - -- -- - --- - --- ---- -----~- - .. ----' 
- • __ • • ..~~~ .:. • •• ~ • .. J -~ ' , •• • .... .:.-··· ~- • .:.:.:... -...-.~ ·:.: \. 

Volume Left 0 30 0 
. ': ... ~-' . ~ ·,. ~ ·.. :.~- ... -.· .. -. . . :~ '; .. -.:.:..,.··-.. :__·_-,-.,.- .. · ... 

cSH 1700 1623 1085 

Queue Length 95th ft) 

lane LOS 

0 

APha 01/2912002 Total Futln 
Wels & Associates. LLC 

1 1 

A A 

• • • • • ." : - ·_ • .. • • ~ 0 • • ' 

Synchro 6 Report 
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HCM Unsignalized Intersection Capacity Analysis 
5: APhA Dwy 1 & 22nd Street 

Timing Plan: PM Peak 
05/1212004 

• ·i~~ ·-~~;;; =~.,··~ . .~ . . . 

.. '--. . . , . - . - . . 
vC1 , stage 1 conf vol 

vCu, unblocked vol 

tC, 2 stage (s) 

p0 queue free % 

) ._ . ' . . . · ... ···.' - . -. 
282 137 137 

, • :. .... r. ..... . ·~ . • ~- ... . . . . J.. , • , • • : • . : . ~ .· - '- . . . . . . . . . 

100 93 99 
J -: • ·'t ~ .. • ..: • ', :~ ! ·:. ' .. ' - . 

0 13 0 Volume Left 

cSH 
. ' .. '. t: . f • • . • • • • • • • • ~. • 

912 1447 1700 

• • • , I 'o 1 '• • I ' ' ' ~ I 

Approach LOS A 

. . ;· . . . . .. : . '-,.. 

APha 01129t'2002 Total Fulln 
Well & AIIOCiBtel, UC 
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HCM Signalized Intersection Capacity Analysis 
6: Constitution Ave & 22nd Street 

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 

Tum Type pm+pt 

Timing Plan: PM Peak 
05/1212004 

• •; : • • , ', ' ; ~- • I ,: ~ • ~:: •. • • • '' •' '' o I ' ' • '- • ' 

Permitted Phases 4 

Effective Green, g (s) 45.0 32.0 27.0 

Clearance Time s 5.0 5.0 5.0 

v/s Ratio Prot c0.06 c0.36 c0.13 

v/c Ratio 0.56 0.90 0.30 

Progression Factor 0.14 1.00 1.00 
I ,, , ~ . •• '' '

1
• < r'. • - · · -~~-· t .. · · • ~ • · · r .. - · • 

Oela (s 

Approach Delay s) 

c Critical Lane Group 

APha 01/2912002 Toeal Fuue 
Wels & AssoclaMt, LlC 

2.1 29.4 20.8 

2.1 29.4 20.8 
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