The Citadel Traffic Impact Analysis

Washington, D.C. ) Qctober 7, 2004
APPENDIX C
INTERSECTION CAPACITY ANALYSIS RESULTS -
EXISTING VOLUME

Gorove/Slade Associates, Inc.



Page 1 of 2

TWO-WAY STOP CONTROL SUMMARY

|General Information

alyst Y
tgencwco' I’(’37cc>roval Slade Associates,
ate Performed “loor15104

alysis Time Period

AM Peak

roject Description  1963-001
|[East/West Street: _Columbia Rd
Intersection Orientation: East-West
ehicle Volumes and Adjustments
[Major Street Eastbound Westbound
[Movement 1 2 3 4 5 6
| . N L | T - - R - L T R
IVolume (veh/h) 0 380 . 22 16 566 0
[Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
ourly Flow Rate
veh/h) o 0 380 22 16 566 0
roportion of heavy ) S
ehicles, Py, 0 - - 0 - -
[Median type Undivided —
T Channelized? ‘ 0 0
nes 0 1 0 1 1 0
;onfiguration _ TR L T
stream Signal ] o | . 0
inor Street Northbound Southbound
Movement 7 8 - 9 - 10 11 12
L T R _ L _ T R
Volume (veh/h) 24 0 32 0 0 0
IPeak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 _1.00
ourly Flow Rate
veh/h) 24 -l 0 ”32 B 0 0 0
roportion of heavy
ehicles, P, 0 0 0 0 0 " 0
[Percent grade (%) 0 0
[Flared approach N N _
Storage _ 0 0
[RT Channelized? 0 0
|Lanes o 0 0 0 0 0 0
Northbound Southbound
[Movement 1 4 | 7 8 | 9 [ 10 1 12
[Lane Configuration L | LR
[Volume, v (vph) 16 ’ 56
[Capacity, c,, (voh) } 1168 410
fv/c ratio 0.01 0.14
[Queus length (95%) _ 0.04 0.47
/
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lcontrol Detay (siveh) 8.1 15.2
JLos A [
pproach delay - ) o
siveh) » - 15.2
pproach LOS - - C ]
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General Information

TWO-WAY STOP CONTROL SUMMARY

ite Information

Analyst L o . WColumbia Rd & 17th I
encyiCo IlGorove/SIade Associates, I}ntersectlon Street
frgency/Co. nc Durisdiction B
Date Performed 109/15/04 Analysis Year _|Existing 2004
Analysis Time Period 'M Peak )
roject Description  1963-001
East/West Street: Columbia Rd INorth/South Street: 17th Street
Intersection Orientation: East-West s): )
ehicle Volumes and Adjustments
[Major Street - ~ " Eastbound Westbound
Movement 1 2 3 4 5 | 6
L T R . L ) T R
0 570 39 26 506 0
1.00 1.00 1.00 1.00 1.00 1.00
0 570 39 26 506 0
0 - -~ 0 - -
[Median type — “Undivided
IRT Channelized? 0 ] 0
|Lanes 0 1 0 1 1 0
onfiguration - ] TR L T
stream Signal 0 0
inor Street __Northbound . Southbound _
ovement 7 8 9 10 11 12
L T R L T R
Volume (veh/h 19 0 31 0 0 0
IPeak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate S y )
veh/h) 19 0 31 0 0 0
Proportion of heavy
hicles, P,,, 0 0 0 0 0 ) 04
[Percent grade (%) 0 0
IFiared approach N N
_Storage - 0 0
IRT Channelized? : _ 0 0
[Lanes 0 0 0 0 0 0
onfi . LR
Queue Length, Level of Service
EB . WB Northbound | Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration B L LR
[Volume, v (vph) 26 50
[Capacity, c,, (vph) ] 979 336
fv/c ratio 0.03 0.15
[Queue tength (95%) 0.08 0.52
J
file://C:\DOCUME~I\CHT~1.GOR\LOCALS~1\Temp\30BFTXZN.htm 10/6/2004



Page 2 of 2

lcontrol Delay siveh) | 88 | 17.6
jL.os _ A ] c
pproach delay _ _
siveh) 17.6
pproach-.LOS - = ' (%
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ALL-WAY STOP CONTROL ANALYSIS
[General Information
= G:}bveﬁladé .issociateé. }hc
roject ID_1963-001
ast/West Street: Euclid Street ] _{North/South Street: _17th Strest_
Eolume.Adiustments_and Site Characteristics S .
proach _ Eastbound _ Westbound ~
ovement L T R L T R
Volume o 8 97 14 18 ~ 115 16
4, Thrus Left Lane 50 ] 50 .
ach Northbound - Southibound -
[Movement N § T R L T R
NVolume 10 15 20 24 30 15
%Thrus Left Lane 5 | o 50
Eastbound - Waestbound Northbound Southbound
U Lz o 2 It 2 L L2
Configuration LIR LTR LTR LTR
[PHF 1.00 1.00 1.00 1.00
Fiow Rate 119 149 45 69
% Heavy Vehicles
No. Lanes o 1 1 1 1
Geometry Group 1. . 1 B 1 -1
Duration, T 0.25 _ _
Saturation Headway Adjustment Worksheet -~ |
Prop. Left-Tums 0.1 0.1 0.2 | T 0.3
Prop. Right-Turns o1 ) 0.1 04 0.2
Prop. Heavy Vehicle i . . o
hLT-ad] 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
hRT-adj -0.6 06 | -06 -0.6 -0.6 -0.6 -0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
hadj, computed 4.27 4.27 4,27 ) 4.27
eparture Headway and Service Time —
%ﬁaﬁe——afzo 3.20 3.20 3.20
,initial ) 0.1 1 0.13 0.04 0.06
hd, final value 4.27 4.27 4.27 4.27
Bs. final value _ 0.14 | 0.18 0.05 0.09
Move-up time, m_ 2.0 20 N - 20 2.0
Service Time 2.3 2.3 2.3 | 2.3 |
Capacity and Level of Service . j _
Eastoound " Westbound " Northtiound Southbound
L1 L2 L1 L2 L1 L2 L T
Capaclty 369 399 295 319
Delay 7.97 8.16 } 761 | | 791
1.0S A A A A
Approach: Detay - 7.97 8.16 7.61 7.91
Los A A A A
prtersection Delay =~ 7.99
pntersection LOS _ A
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ALL-WAY STOP CONTROL ANALYSIS o
eneral Information
I 13!
ency/Co.
ate Pefformed
alysis Time Period
roect 1D 1963007 N
astWest Street: Euclid Street: INorttvSouth Street:  17th Street
olume Adjustments and Site Characteristics
E';proaeh- _Eastbound ~ Westbound _
[Movement j i j T R L T R
Molume 13 193 26 11 52 11
b Thrus Left Lane i ~_ 50 ‘ ] 50
[pproach Northbound _ . Southbound »
Movement L T R L T R .
Volume 5 14 19 35 16 19
%Thrus Left Lane 50 50
Eastbound Westbound Northbound Southbound
L 2 L1 L2 K] L2 L1 L2
Configuration LTR _ | LTR LTR “ LTR '
PHE 1.00 1.00 | _1.00 1.00
Flow Rate 232 74 38 70
% Heavy Vehicles
No. Lanes 1 1 1 1
Geometry Group o 1 A . B 1 1
Duration, T .V = ] 0.25 S -
aturation Headway Adjustment Worksheet )
rop. Left-Tums T 01 B 0.1 0.1 05 |
Prop. Right-Tumns: 01 - 01 0.5 0.3 .
Brop. Heavy Vehicle —
hiLT-adj. 02 | 0.2 0.2 0.2 0.2 02 02 _02
hRT-adj 06 | -06 | -06 -0.6 -0.6 -0.6 -0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
hadj, computed 1 418 | o 418 | 4.18_____ 4.18
Departure Headway and Service Time — _ e
————
B T ) 5% [
k. initai 0.21 0.07 A 0.03 0.06
hd, final value 418 4.18 4.18 4.18
, final value 0.27 0.09 0.05 0.09
Move-up time, m 2.0 2.0 2.0 2.0
[gervice Time 2.2 | 22 | 2.2 1 2.2 |
[Capacity and Level of Service ]
o - " Eastbound Westbound Northbound Southbound
L1 2 L1 2 u L2 L1 L2
Capacity 482 324 288 320
Delay 8.72 7.76 7.61 8.01
1 0S A A A A |
Approach: Delay 8.72 7.76 7.61 8.01
LOS A A 1A A
fntersection Delay 8.32
JntersectionLOS A
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|Géne(al Inforrfnﬁat»iqrri 4

alyst

t/West Street: Kalorama Road

[NorthvSouth Street:  17th Street

%alume Adjustments and Site Characteristics
roach . L Eastbound — o Westbound —
vement N N _ T R. L T R
Volume 11 42 0 0 126 22
%Thrus Left Lane 50 50 ] g
Approach Northbound Southbound —_
Movement ! L T R i L — «T R
Nolume 10 3 8 17 0 47
B Thrus Left Lane 50 50
Eastbound Waestbound _ Northbound __ Southbound
L1 L2 L1 L2 L1 L2 L1 L2
Configuration LT TR LTR IR
PHF ] 1.00 1.00 1.00 1.00
Flow Rate 53 = 148 21 64
% Heavy Vehicles B B . N
No. Lanes 1 1 1 1
iGeometry Group 1 1 1 1.
[Duration, T 0.25
— — |
|Saturation Headway Adjustment Worksheet
JProp. Left-Tums 0.2 0.0 0.5 0.3
Prop. Right-Tumns 0.0 0.1 04 | 0.7
|Prop. Heavy Vehicle . o o '
hLT-adj 0.2 0.2 0.2 0.2 0._2 0.2 0.2 0.2
hRT-adj -0.6 -0.6 -0.6 -0.6 06 | -0.6 -0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7 1.7 ). 17 _ 1.7 1.7
hadj, computed 4.27 4.27 4.27 4.27
eparture Headway and Service Time ]
hd, initial value ’ 3.20 3.20 3.20 3.20
X, initial 0.05 - 0.13 | 0.02 0.06
hd, final value 4,27 ) 4.27 - 4,27 4.27
%, final value 0.06 | 0.17 - 0.02 - 0.07
Move-up time, m 2.0 2.0 2.0 . . 2.0
Service Time 2.3 | 23 | 23 | 2.3 | ‘
Capacity and Level of Service
Eastbound Waestbound Northbound Southbound
Lt L2 L1 L2 Lt L2 L1 L2
Capacity 303 398 271 314
Detay 7.56 7.86 7.38 7.27
1 0S A A A A
Approach: Delay 7.56 7.86 - 738 127
LOS A A A A
Iintersection Delay ] T ) 7.63
Jintersection LOS A
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ALL-WAY STOP CONTROL ANALYSIS
[General Information
l ‘alorama Street & 17th Strest
— |
: [North/South Stret: 17th Street |
%olume Adjustments and Site Characteristics ] o _ .
roach . i . ___Eastbound — i Westbound -
vement L T R L T R
Volume . 25 . . 69 0 0. _47 13
%Thirus Left Lane 50 50
JApproach Northbound Southbound
vement L T R L T R
olume . _ 10 9 6 | 23 ] 0 _ 36
% Thrus Left Lane 50 50
Eastbound Westbound Northbound Southbound
L1 L2 L1 12 L1 L2 L1 L2
Configuration | LT TR LTR LR
PHF _ 1 1.00 1700 | |1 100 | | 100
Flow Rate 94 .60 25 ). _ 59
% Heavy Vehicles
No. Lanes 1 1 1 1
Geometry Group 1 1 1 1
Duration, T - ) T I 0.25 e } )
[Saturation Headway Adjustment Workshest ' ‘ ‘
Prop. LeftTums | 0.3 | 0.0 ~ 04 ‘ 04 | '
Prop. Right-Tums ) 0.0 . ~ 0.2 . o 0.2 ) 0.6
Prop. Heavy Vehicle -
hLT-adj 0.2 0.2 02 0.2 0.2 0.2 0.2 0.2
hRT-adj -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 _-0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
hadj, computed 4.19 4.19 4.19 ) 4.19
IDeparture Headway and Service Time
hd, intialvalus ] 3.20 3.20 3.20 3.20
T 1 008 ) 0.05 0.02 0.05
hd, final value 4.19 4.19 4.19 4.19
. final value _ — 1 o011 | 0.07 0.03 0.07
[Move-up time, m 20 __ 20 20 1 20
[service Time 2.2 2.2 22 |. 22 |
[Capacity and Level of Service. . . L
Eastbound Westbound ~ Northbound [ sounbound
L1 L2 11 L2 R L2 L1 L2
Capacity 344 310 275 309
Delay 7.71 | 734 73 | | 725
10S A A A A
ppproach:Detay | 7.71 7.34 7.36 7.25
LOS A - A A A
[ntersection Detay 7.47
bntersection LOS . o e A
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TWO-WAY STOP CONTROL SUMMARY _

IGeneral Information _ Site Information
nalyst DY . Kalorama Street & 16th
onov/Co GorovelSlade Associates, |nersection Street
gency/Lo. Inc Uurisdiction
ate Performed 09/15/04 Analysis Year Existing 2004
alysis Time Period =AM Peak . o )
oject Description  1963-001

[East/West Street: Kalorama Street

Intersection Orientation:

North-South

ehicle Volumes and Adjustments

[North/South Street. 16th Street

%aior Street Northbound Southbound
ovement 1 2 3 4 5 6
, L T R L T R
Volume 41 498 0 0 2138 97
Peak-Hour Factor, PHF |  1.00 .1.00 1.00 ~ 1.00 1.00 - 1.00
{Hourly Flow Rate, HFR 41 498 0 0 2138 97
Percent Heavy Vehicles 0 - - 0 - -
[Median Type Undivided
IRT Channelized B 0 0
Lanes 0 2 0 0 2 1
Configuration LT T T R

9] str.éa,m Signal . 0 1
ﬁihor Street ] S Westbound ] Eastbound

ovement 7 _ 8 9 10 11 12
L T R L T R

Volume - 0 0 0 29 0 49
JPeak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 0 0 0 29 0 49
|Percent Heavy Vehicles 0 0 0 0 0 0
|Percent Grade (%) ] ] 0 0
{Flared Approach _ N N
[storage 0 0 ,
IRT Channelized 0 0
|Lanes ' ‘ 0 0 0 0 0 0

NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
|Lane Configuration LT o R . ) D LR
Vvph) 41 78
1C (m) (vph) 348 103
fv/c 0.12 0.76
[95% queue length 0.40 4.07
[Control Delay 16.7 ] ) ) 107.4
fLos [ F
{Approach Delay - - N 107.4
Approach LOS - - F
Rights Reserved
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~ TWO-WAY STOP CONTROL SUMMARY

IGeneral Information [Site Information - ‘
alyst by . ntersection Kalorama St & 16th St
gencylCo. ﬁgmvelSlade Associates, | urisdi ct| on o
ate Performed 09/15/04 alysis Year Existing 2004
nalysis Time Period PM Peak _ _
1963-001

Eroject Description

ast/West Street: Kalorama St

Intersection Orientation:

ehicle Volumes and Adjustments

North-South

[Major Street Northbound Southbound _
[Movement 1 2 3 4 5 6
o L T R L T R
Volume . . 19 1211 ) 0 1045 46
Peak-Hour Factor, PHF 1.00 . 1.00 1.00 ‘ 1.00 1.00 1.00
Hourly Flow Rate, HFR 19 1211 0 0 1045 46
Percent Heavy Vehicles 0 - - ] 0 - -
[Median Type Undivided
RT Channelized 0 ) 0
Lanes 0 .2 0 0 2 1
Configuration LT T T TR
Upstream Signal 0 1
inor Street ~Westbound Eastbound
ovement 7 8 9 10 1 12
L T R L T R
I;\El olume 0 0 0 41 0 45
‘eak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
[Hourly Flow Rate, HFR 0 0 0 41 0 45
[Percent Heavy Vehicles. 0 0 0 0 0
[Percent Grade (%) 0 o )
[Flared Approach N N
fStorage 0 0
[RT Channelized 0
fLanes 0 -0 0 0 0
onfiguration LR

[Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
[Movernent 1 4 7 8 9 10 1 12
fLane Configuration LT | LR

b (vph) 19 86

[C (m) (vph) 707 175

fvic 0.03 049 |
[05% queue length '0.08 2.39

[Control Delay 10.2 44.0

jos - B E
[Approach Delay - - 44.0
lApproach LOS . - - E

Rights Reserved ‘
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Detailed Report Page 1 of 2
_ . HCS2000™ DETAILED REPORT
General Information _ _ Site Information _
Analyst DYy
. Intersection Euclid Street & 16th Street
Agency or Co. I(igrove/Slade Associgtes, Area Type CBD or Similar
Jurisdiction
Date Performed 09/15/04 - . .
A Analysis Year Existing 2004
Time Period  AM Peak Project ID 1963-001
Volume and Timing Input
EB wB _ NB - ___SB
LT | TH RT [ LT | TH RT J LT 1 TH | RT J LT }TH | RT
Number of lanes, N, 0 1 0 0 1 0 0 |2 JoJo |3 jo
Lane group kTR LTR LTR LTR _
Volume, V (vph) 16 | 70 41 115 }149 | 39 |12 |544 |26 |29 |2165 | 19
% Heavy vehicles, %HV o0 o Jo Jo Jo |o o o o |o Jo Jo
Peak-hour factor, PHF 0.90 ]0.90 0.90 }0.90 [0.90 ]0.90 |0.90 |0:90 ]0.90 |0.90 }0.90 |O. 90
Pretimed (P) oractuated (A} P | P P lP |P PP |P P LIP | P P
Start-up lost time, |, 2.0 2.0 20 20
Extension of effective
green, e A 2.0 20 20 2.0
Arrival type, AT 3 3 3 3
Unit extension, UE 3.0 3.0 3.0 3.0
Filtering/metering, | 1.000 1.000 1.000 1.000
Initial unmet demand, Q,, 0.0 0.0 Joo oo
Ped / Bike / RTOR volumes
0 0 0 0 0 0 0 0 0 0 0 0
Lane width ‘ 2o 120 | |20 | 12.0
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
Parking maneuvers, N,
Buses stopping, Ng 0 0 0 _ 0
GMin. time for pedestrians, 3.2 3.2 3.2 2.2
<] - . S . S e A - .
Phasing | EW Perm 02 03 04 NS Perm 06 | 07 08
Timin G= 200 |G= G= G= G= 700 |G= G= lc=
S =5 |v=__ |v= Y= [v=5 [v= Y= Y=
Duration of Analysis, T = 0.25 Cycle Lerigih; C= 100.0
Lane Group Capacity, Control Delay, and LOS Determination ,
_____EB WB NB SB
LT | TH RT | LT | TH RT | LT } TH RT | LT | TH RT
Adjusted flow rate, v 142 337 646 2459
Lane group capacity, ¢ 297 253 193z | 3011
vic ratio, X 0.48 1.33 0.33 0.82
Total green ratio, g/C 0.20 0.20 0.70 0.70
file://C :\Documents%ZOand%ZOSettings\cht.GOROVESLADE\Local%Z()Settings\Temp\s... 10/6/2004



Detailed Report Page 2 of 2
Uniform delay, d, 35.4 40.0 5.9 10.5
Progression factor, PF 1.000 1.000 1.000 1.000
Delay calibration, k 0.50 0.50 0.50 050 | -
Incremental delay, d, 5.4 173.9 0.5 2.6
Initial queue delay, d, '
Control delay 40.8 12139 6.3 13.1
Lane group LOS D F A B
Approach delay- 40.8 213.9' 6.3 13.1
Approac_h LOS D F A B
Intersection delay 31.9 X, =093 intersection LOS c

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1
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Detailed Report Page 1 of 2
HCS2000™ DETAILED REPORT
General Information Site Information
Analyst DY L eraat £ 1Rth Qfraat
. Intersection Euclid Street & 16th Street
Agency or Co. ligmve/ Slade Associates, Area Type CBD or Similar
Date Performed 09/15/04 j\‘r‘,’;f;fs"‘\’,’; o Existing 2004
Time Period  PM Peak Project ID 1963-001
Volume and Timing Input . _ .
EB WB NB SB
LT JTH JRT J LT JTH JRT | LT [7TH JRT J LT [ TH [ RT
Number of lanes, N, 0 |1 o Jo}1 oo ]2z Jo]o |3 |Jo
Lane group ke LTR Cerr | R
Volume, V (vph) 33 |171 |35 |48 |87 |82 |13 [1530 |30 |66 |921 |13
% Heavy vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 0
Peak-hour factor, PHF  10.90 [0.90 [0.90 |0.90 Jo.90 |o.90 |0.90 Jo.90 fo.90 J0.90 Jo.90 o.90
Pretimed (P) oractuated (A)| P | P plp P |P|P P |P |P|P P
Start-up lost time, |, 2.0 2.0 2.0 120
Extension of effective
green, e 2.0 2.0 2.0 2.0
Arrival type, AT 3 3 3 3
Unit extension, UE 3.0 3.0 30 3.0
Filtering/metering, | 1.000 1.000 1.000 1.000
Initial unmet demand, Q, 0.0 0.0 0.0 0.0
Ped / Bike / RTOR volumes 1 1
o |o 0 o |o o o |o o o }o 0
Lane width A |120 12.0 12.0 12.0
Parking/Grade /Parking I[N |0 |~ [N Jo N [N Jo [N [N ]o [N
Parking maneuvers, N,
Buses stopping, Ng o | 0 0 0
glin. time for pedestrians, 3.2 2.2 29 3'é
%
Phasing JEWPerm | 02 _ | __ 03 04 NS Perm 06 07 08
Timi G= 200 |G= G= G= G= 700 |G= G= Gs=
me N=s5  [v= Y= Y= Y=5 |Y= Y= Y=
Duration of Analysis, T=0.25 ) ) T ]Cycle Length, C= 100.0
Lane Group Capacity, Control Delay, and LOS Determination S
EB WB NB SB
LT|{TH [RTJLT]T™ [RTJLT |TH RT | LT [TH [RT
Adjusted flow rate, v 266 241 1747 1110
Lane group capacity,c¢ | |292 233 2134 2297
vic ratio, X 0.91 1.03 0.82 0.48
Total green ratio, g/C Jo.20 0.20 0.70 0.70
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Detailed Report Page 2 of 2

Uniformdelay,d, | |39.7 | | |400 | 10.5 6.8
Progression factor, PF 1.000 ] 1.000 1.000 | [roo0
Delay calibration, k 0.50 0.50 0.50 0.50
Incremental delay, d, 34.1 68.2 3.6 0.7
Initial queue delay, d, ‘ ] 1R
Control delay 73.2 108.2 14.2 7.5
Lanegowpos | e | | |F 1 18 | A
Approach delay 73.2 108.2 14.2 7.5
Approach LOS E F B A
Intersectiondelay | 234 | X,=087 [|intersection LOS c
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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