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MAIN MODULES

Critical Lane Volume (CLV) Analysis
Signal Warrant

Shoulder Bypass Lanes Warrant
Left Turn Phase Guideline

Lighting Evaluation

A e i
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Critical Lane Volume (CLV) analysis module conducts a
sketch-level capacity / queuing analysis for signalized
Intersection(s) or interchange ramp terminal(s) along an
arterial.
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Procedure s ~N
» Intersection type

= Turning movement volumes
= Lane configuration

= Right-turn restriction

= Split or non-split phase

-

J

ldentify non-
concurrent

Calculate
v/c and
determine
LOS

Calculate
Max. queue
length

Determine CLV
of each sets
and sum

sets of
movements

-
= I[ntersection CLV

= Intersection v/c and LOS
. Maximum queue length
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Submodules

1. Intersection (Single or Multiple locations up to 10)
« 3-leg
« 4-leg
« Full Continuous Flow Intersection (CFlI)
« CFI-T : Full signalization and Half signalization \ﬁz‘_"
« Partial CFl: Symmetric and Asymmetric

2. Interchange (Single location only for alternatives analysis)
— Regular Diamond interchange
— Partial Clover Leaf Interchange
— Single Point Urban Interchange
— Diverging Diamond Interchange

3. Multi-hour calculation

© 2020 ATTAP. All rights reserved. 6



MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Capacity (4-Leg Intersection)

. AM PM W
Choose 25 & Bl L o |
Intersection Type f Safety  Univ. of Marsiaad & FER O e N Mg

74P htip:/fattap.umd. edu O/ R IMHEEE 1
-S> Jrar rb |1
1
Set L an e Click on the arrowsllo ch.ange 4 [ tane drop || 1ane drop
the lane group configuration. 3

H H Analyst H.Kim
Configurations p——
Date [parzvzor = = =

Intersecti... ’m
Input Movement | EN

Type

VO I u m eS Scenario

AM PM
® 100 [100]%
No Turn On Red

() Free Right Turn
() Right Turn Overlap

I University Blivd (WB)

i
RT 7 b7 Clianedrop ™™ aw 527 pw: 1407
lane drop
. T oow T 4
. Phase Spiit Universily Bud (£8) £ q4 o r
Choose Right Turn e A L I
® [100 = [100 | % AM: 52 JAM, 1 { Jrr 100 [S{100 [
CO n t r 0 I T e Ne Turn Cn Red pw:e2 femizz | Ne Turn Cn Red
) Free Right Turn 1 1 Free Right Tum
Calculate Clear  Right Turn Creriap & Right Tum Overiap
West Park Dr.
‘ Print H Open ‘
. AM Results Note
( | IC k ( al Ccu I ate s saven Mov.| vl LaneFac | LaneVol | Oppolefis| cLV .
Save SRS NB |27 1.00 27 24 51 51
SB 29 1.00 29 18 45
WB  |1827 0.55 1005 7 1012 1012
Back Quese EE |74 055 408 42 450
AM Total 1063 AM V
AMLOS |B 0.66 +: Volume subtracted by right turn
Undo Redo overiap
Obtai n LOS & V/( : PM Results ++: Volume adjusted by the PCE factor
Eactors And Criteri Maov. Vol Lane Fac Lane Vol Oppo Lefts CLV * for permissive left
e NE [50° 100 50 53 113 113
SB 74" 1.00 74 27 101
WB  |1842 0.55 a03 17 920 920
EB 1371 0.55 754 30 T84
PM Total 1023 PV
PMLOS |B 0.65
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Maximum Queue Lengths

AM PM WestPakDr AM PM
L M100 8100 |88 RT _ TH BT ® [100 | [100]%
No Turn On Red Mis 1 3 1 o4 AM: 36 No Turn On Red
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. .
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.
Intersection | S — . 5 8 —— =
. . .
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— & e 30 = 0 O P — .
Type {4 Lon T— - e mm o T = N/A N/A - | .
& - . |
Scenario 2020 Build, Purple Line T iand ) : = = = =
RT |7 27 b 4 L IBREIon AM: 827 PM: 1487 R " 100 125 = - I 0
lane drop (TS 0 - - =
. = = .
_ | L Southbound L = 50 100 .= | .
Phase Split University Blvd (EB) H 4 ' s - r . . . C
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7 { " am:52 A {100 | == - 3 H
SR ® [100 | [100]% LT LI _H100 8100 |86 s = o o . 1 .
.
) No Turn On Red BM: 62 PM’T 1 ,6— 1 ,80_ No Tum On Red H 5 g = | g
2 ) Free Right Turn 1 1 % = E- i H
. .
Calculate ’ Clear ‘ {_) Right Turn Overiap Eastbound L e 25 50 - ‘ .
| .
. WestPark Dr. f = = i .
[ | T N/A N/A == | .
. —
Print ‘ Open ‘ : = = — :
.
AM Results Note R 1 400 650 - = - ‘ g
= : ; g 5 B .
Mov. | Vol LaneFac | LaneVol | Oppolefts| CLV X : = = 1 -
Save Save As NB o7 27 2 51 =1 Westbound L . 75 50 = : 0
SB__ |29 29 16 |as . . = = i 0
wB_ [1827 1005 7 [1012 1012 T2 = N/A N/A - | H
. I EB [7at . 408 42 Jaso T . .. : =
[ | AMTotal (1063 Auvic| | | R " 900 800 - | H
| | AMLOS B 0.66 +: Volume subtracted by right turn ', v . = -
Undo Redo = - - - - — overlap * G o
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; PM Results : ++: Volume adjusted by the PCE factor 1t 1
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2 z SB__ |74 74 27 101 /
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User Input
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Factors and Criteria

. || Factors and Criteria o] @ =]
= Editable Lane Use Factors, 1 e BL R
LOS criteria, and ‘ H el -
. e . [055 | [055 |
Passenger Car Equivalent - Lo
(PCE) values - «  [=lfe]
. = 5 [024] [024]
= Applicable to each N 1 4 e
approach and AM / PM |
period e P
B <= | 1150 <509 [ 20
c <= [ 1300 =799 | 30
D <= | 1450 <099 | 40
E <= | 1600 ==1000 | 50
Fo> [ w00
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Continuous Flow (or Displaced Left Turn) Intersection
3-Leg CFI — Half signal 4-Leg Full CFI

l ‘Southbound Road
or

. 100 [¥100 8 5100 | 100 %
Always green (half signal) oTumonges VoTamOn s
Univ. of Marsland ® Free Rght Tum © Free Right Tum
AM PM AM PM
RT ™
mfis P25 & mfm o [
o = s ST HD's A o oo =
THfa72 [i134 r = ™[50 525
= Click on the arrows to change o
= LTfsa  [1823 the lane group configuration. J 1 lv LLL :-,%5‘0““ & s Jaoo
— — 0.
— Analyst fi.Kim =
Department |00OTS-TDSD
MD 210 WB B e — Westbound Road
i AM PM Date [r2r23r2018
o s Los:A Los:B _ Intersection [liD 4 @ D 235
] vic:054 | | vic:066 = x -
WD 210EB L ~ Location  [stMars Eastbound Road
‘ v Type [ca ~|
u PM A Scenario AM PM J
N rpso 75 e
- = (= B
e 51 [i34 b mp#0 [ =
- ‘ = 9101
1 Los:B
Calculate Clear Calculate | Clear
e & RT [148 206 VIC: 0.71 b L RT |75 125
L ‘ | I 2 LT ™ RT il = LT ™ RT
r i 1 \ Am [ieze - i - \ amfioo  pso 5o
Print O it {
| em J‘, oo o ot prin ‘\ Qoea ufis s foo
=———— O [100 | [100 % 100 8100 W 1 ® fr00 | [100% \ 100 8100 W
Save | ‘ anels No Tum OnRed e No Tum On Red o | ‘ SEebs No Tur On Red == NoTum On Red
= ® Free Right Tum Lo Free Rght Tum ‘ O Free Right Turn Northbound Road L Free Right Tum
Back ‘ ‘ Exit Back | ‘ Exit
; )
Undo | Redo Undo | Redo
‘ Factors and Criteria } Factors and Criteria |
— AM Results for. Sub Intersection _ S AM Results for Sub Intersection
[ Siimmary Location| Vol | LUF [ LaneVol|oppVol] LUF [ Lanevol| cv | we [ Los ‘ Summary | Location| _LUF [taneval| cv [ wie T ros |
| North [0 | 0 0 o 0 0 | North 0.45 275 1028 (064 |8
[South 230 1.0 230 [388 o4 153 383 [02e |Al South 1.0 2715 3 023 |
[East 0 lo 0 0 0 0 0.6 165 175! 1.10
West [0 o 0 o 0 0 o 06 650 [041 |A)
PM Results for Sub Intersection Sub Intersection
[Location| vol | LUF | LaneVol [Laneval] cv [ wie [ Los Location| Vol | LUF | Lane Vol| oppVol] LUF e Vol |_CLv
1 INorth 0 0 0 0 ortt 045 1371 1550 921
Disable Approach @ e P R 10 125 [s000 Jss0 565
[East 0 0 0 0 [ East 1400 0.6 240 2500.0 (0.4 1000 2
] West [0 [0 o 0 o West 575 |05 345 00 0.4 1060
Select One Approach to Disable
Center AM Result for Main Intersection Center AM Result for Main Intersection
Morth - movt Vol LUF Lane Vol OppoLeft cLv mot | Vol LUF Lane Vol OppoLeft
IN-S 230 1.0 230 0 230 N-S 11575 0.45 (753 0
EW 1151 0.55 6: 0 633 = [2450 04 JEE) 0
Nonh AM Total 863 AM VIC 0.54 AM LOS A :\-M Total [1733 AM VIC |1.08 AM LOS
South Center PM Result for Main i Center PM Result for Main Intersection
movt Vol LUF Lane Vol OppoLeft cLv  mot [ Vo [ LUF | LaneVol [ Oppolet cv |
East NS 1823 045 820 0 820 045 371 0 371
EW 434 055 239 o0 239 [1010 o l1010
West [PM Total 1050 PMVIC 0.66 PHLOS | PMVIC Jo.86 PMLOS D

© 2020 ATTAP. All rights reserved.




MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Continuous Flow (or Displaced Left Turn) Intersection

4-Leg Partial Symmetric CFl

1100 |8 100 [H
No'Tum On Red
cyland e Free Right Tum
umd.cdu RT
ampis P25
D v [

Click on the arrows to change
the lane group configuration.

Analyst M Kim
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Date [r2r23r2016
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Location st Marys T
Type
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urpso 67 -
=
L paso fie75 —
=
Calculate Clear 7
Ce 3 R[5 fi25 ey
Print Open
@ 100 [100 %
i ks NoTum On Red
= © Free Right Tum
Back Exit
Undo Redo
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— AM Results for Sub Intersection

LT L
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5
Jg25
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‘Southbound Road

LOS:B
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LOS:A
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L ™ RT
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West__[o 0 0 0 [0 o 0 |
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. Lane Vol | oppVol| LUF LaneVol| CLV | Los
Displace Approaches @ 371 [1000 [085 550 1) N
125 800 5 |440 A
0 o o |
Select Approaches to Displace Left Turn o o o 0
Center AM Result for Main
North-South moa [ vol LUF Lane Vol OppoL et cwv |
|a25 10 425 100 525
Horth-South E- [2450 0.4 980 105 1085
AM Total [1610 AM VIC 1.01 AM LOS
East-West Center PM Result for Main Intersection
mot [ Vol LUF Lane Vol Oppolet | oV |
NS 3 10 a7
EW [o.s 1010
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100

100 8%

No Tum On Red
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® Free Right Tum

M
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¢ s fo
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4-Leg Partial Asymmetric CFl

£ Maryland

apumd.cdu

Click on the arrows to change
the lane group configuration.
Analyst

Department [00TS-TDSD
Date

Intersection

Location
Type (CFl Asym [+]
Scenario
Calculate Clear ‘
print Open }
Save save As }
Back Exit ‘
undo Redo ‘

Factors and Criteria

| Summary

X3

Select Approaches to Displace Left Turn
North-East
Horth-East
East-South

South-West
West-North

Displace Approaches

-

(C8100 100 W
No Tum On Red:
'® Free Right Tum
TH
jp2s
Jaoo

1L

‘Southbound Road
i
[r675

=

2 100 | {100 [%
No Tumn On Red

(®) Free Right Turn
AM_ M

A wifirs s
: 1150 [2525

-—
‘—LTWW
-

Westoound Road

Eastoound Road
AM_ M =4
pso 575 -
-—
paso  [1675 g
—
= e
RTfi5 [i5
! = 5 ™ RT
amfioo  fso pso
oM [i25 k25~ oo
® [100 | [100]% {100 [ 100 /i
No Tun On Red NoTumn On Red
O Free RightTum N RoE, ) Free Rght Tum
AM Results for Sub Intersection
[ Lane Vol | oppvol| LUF [ Lanevol| cv [ wic | Los
753 0 1028 (064 _|B)
0 0 0
105 [a125 1755__[1.10
0 0 0
PM Results for Sub Intersection
[ Location| _vol | LUF | Lane Vol oppvol vic [ Los
North o4 Jart 1000 058 Al
South [0 0 0 0
East (400 (06 240 [2500 078 ol
est__[0 o 0 0
Center AM
P1 P2 P3 P4 cLy ve [ tos
270 483 [oa1 739 733 108
Center PM_ B .
Pt | P2 [ p3 P4 cv wic | Los
135 737 345 1010 1727 108




MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Interchange Ramp Terminals (Regular Diamond)

. i i Southbound Road AM: 126 L
W 3 100 8100 i | | PM: 840 O [100 | [100 [%
e NoTumOnRed| | [10 | |F12_Am oK No Turn On Red
() Free Right Turn H- (®) Free Right Turn
Univ. of Maryland 56 | | IO HE g
P . http://attap.umd.edu | |
Click for -
J |L;:es " l,l, [ tane drop Coca ColaDr.
@ —_—
Click on the arrows to change [ Tianedron West Tenminal
the lane group configuration. : AM PM ¢ AM PM AM PM
Analyst  fkm | $™tam7ss = [634 | [s90 &~ o e
036 b o o e I
Department [ATTAP dun
p ¢ [140 |50 = [1a0 | [1137
Date 0412512017 e
Intersecti... |MD 100 @ Coca ColaDr. AM PM ) AM oM
Location Hanover 141 338 55 50 = o
—— - ﬂ i
["1ane dron
Type RDI A — —— —— ——— M M eaned
- | LLL]
Scenario 142 Jas0 - 598 | [183 lAM: 1276
— PM: 297 w=end
——
Phase Split |Cr s |
————— ick for
[] West terminal Coca Cola Dr. ﬁ ILanes : rr
[_] East terminal 5
= M634 678
AM  PM | | AM  PM
‘ 1 1O 100 | [100 % wzos 0 e 100 [¥]100 ffa
Calculate ‘ \ Clear ‘ No Turn On Red AM: 282 '_;L_ No Tum On Red
Free Right Tum PM: 930 Northbound Road (1 Free Right Tum
Print Open 2 =
‘ ‘ ‘ AM West Terminal Results AM East Terminal Results
‘ Mov. | vol :
Save ‘ ‘ Save As B 140 Note
! | EB___ 598 | E
= SBRamp |NB Ramp |634 [634_
Back ‘} Exit ‘ AM Total
Undo | Redo
‘ | ‘ PM West Termi PM East Terminal Results
__Mov Vol Vol | Lane Fac| OppoLane | CLV iz
338 1137 |0.55 |252 377 377
Eactors and Criteria NB_ [890 1830 i o1 o
; SB Ramp |97 0 43 203 1. 203 |
[ _[PMLOS [PM Total PM VIC
; Summary 694 |.43 -68
L —
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Partial Clover Leaf Interchange

. —AM___EM. [Southbound Road AM: 1729 A
L 100 100 |8 ”_ PM: 2638 ) {100 | {100 [%
No Turn On Red e S ~s e No Turn On Red
'®! Free Right Turn PM958 1477 =Ez ® Free Right Turn
oty Unis arvland
P . hitp://attap.umd.edu J 1 1 Ty v:;ﬁm“"::oad
-
p - 88 42
- .. =)
AM: 569 AM PM Thck [— F—
Click on the arrows to change pm:968 "™ [iane drop e
the lane group configuration. e —; [—_— =
~ 718 | [333
Analyst H.Kim 1
Department [ATTAP | T I
Amf1770 | Jas9 T r
Date 04125/2017 | |
Intersecti... |US1atMD 100 PM{1214 | 412 [1241 |2z am
Location I
— 1 1 l.l; 2296 677 PM
mee o B [
Scenario 2019 Total Traffic g South Terminal
AM PM P Am: 1021
Lo [_| tane drop P o 1117
' viC: .77 N
Phase Split Pi o
440 | |356
.| North terminal 1 I
: = Thr
| South terminal Eastbound Road ("] tane drop I
AM PM 940 PM
Bilioo Bioo B I o e B oo B
| B 2t Al 2174 |j7o4 | PM : -
Calculate Clear No Turn On Red AM: 2210 No Tumn On Red
: ; ! 1O Free Right Tum PM: 1570 I MenbotndRoas i
]
Print Open | 2 <
| | | AM North Terminal Results PM North Terminal Results
‘ Mov Vol \ Lane Fac| Oppolane | CLV = Mov. Vol | LaneFac| Oppolane| CLV =
Save save As SB 1499 [0.55 0 824 324 SB 0 312 0
| | [NB 1241 [055 o 683 [0 | NB X T Joi 1263 [1263
1 WB Ramp (718 0 718 |718 f[.".'B Ramp |0 333 [333
Back Exit | AM LOS AM Total [AM |Pm LOS PM Total|PM V/C
E 11542 .96 | IE 1596 |1.00
Undo Redo | 1
| | | AM South Terminal Results i _ PM South Terminal Results .
_ Mov. | Vol \ Lane Fac | OppoLane | Mov. | Vol | LaneFac| Oppolane| CLV | *
NB 940 275 INB 2174 [0.55 243 1444 [1444
Factors and Criteria ) 0 sB 1214|055 0 668 e Tl
- EBRamp [260  [1.0 o [EBRamp [271  [1.0° o 7t 211 |
| AM LOS |Pm LOS PM Total[PM VIC
SLmmary S I N 11715 11.07
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Single Point Urban Interchange

- AM_ T“P‘ MD 4 WE AM: 975
5 LR[00 f{100 |88 PM: 2375
! No Tur On Red

ree Right Turn
{_J Right Turn Overiap

J 11i LL Il
I Cltanedrop =

Safety  Univ. of Maryland

425

4 P .. hitp://attap.umd.edu. i s p2s |fi675 |Am oo 1375 PM
4nnn PM: 500 I
Click on the arrows to change |
the lane group configuration. 175 AM
Analyst Minseok Kim 400 Pl

AM___PM
) [100 100 | %
No Turn On Red
Free Right Turn
{_) Right Turn Overiap

MD235 SB Off Ran

Department |00TS-TDSD

Date 01/10/2014
Intersecti... [MD4@ MD 235

Location St. Vm.ary‘ sCo - ="
Type [spui [~] ="
Scenario r2030 AM/PM peak hour
M{250
PM|575

Phase Model Choose:

Am[100
PM[125 I{E

Boo

|| North-South / East-West Split

350

P
P

T S
Am: 2025708

[ ] lane drop PM: 1025

‘ D235 NB OF Ran A ™
AM [ 1ane drop |
Calculate Clear e
‘ | 10 fr00 100 |
_ No Turn On Red .
— ‘ = ) Free Right Tum AM:STSM  ETiDAWE
£rin ‘ Qpen '@ Right Turn Overlap PM: 925
| |
’ Save ‘ ’ SaveAs AM Results PM Results
Mov. Vol Lane Fac cLv - Mov. Vol Lane Fac cLv
~ [FromRamp__[250 05 150 _ FromRamp 675 06
‘ Back ‘ Exit INT-SL 200 10 1205 NT-SL 425 55
5 ST-NL 325 055 279 ST-NL 400 _ [0.55
’ o ‘ s AN LOS AM Total AN VIC PM LOS [P Total
aes ‘ & D 1355 0.85 B 1074
*Note

NT: Northbound Through
NL: Northbound Left
ST: Southbound Through

’ Factors and Criteria ‘
SL: Southbound Left

——
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Diverging Diamond Interchange

AM_ PM_ | AM: 126 AM___PM
MOr N 100 o0 R | 11501 etz TAM PM: 840 S [100 | [100 ][%
N R AnspoRTATON. No Tum On Red 56 | 97 PM . K No Turn On Red
i Free Right Tum = s (®) Free Right Tum
£ f Univ. of Maryland | - "
AT AP . http://attap.umd.edu. J 1 Ll’ ~
PR |_|lane drop
@ lSoumboundRoad Eastbound Road
Click on the arrows to change
the | fi ti g m AM PM AM PM
[
€ lane group conriguration. o op [55— W ' ‘ ,71— W
Analyst H.Kim AM: 784 4uns =vd
Department [ATTAP PAE45 4 — Sy
Crarimeniz’ o 508 | 183 et
-y st 140 | 1137
Date 04/25/2017 = Lo
— West Terminal o e S
Intersecti... |MD 100 @ Coca ColaDr. e = R East Terminal
o Yo, AM  PM
Location Hanover 141 /\
= = R 534 | Jeso || b Am: 1276
s — g PM: 207
Scenario 142 ]380 140 450
o = 2 | tane drop
,— INormo,ounuRoad
Westbound Road —
| lane drop 1
‘ | Am  Pm E’ i AM[24 I 678 AM  PM
Calculate ‘ Clear -~ ’—‘ K |
R0 LIS pmp2oz | (fi14
: No Turn On Red AM: 282 I
Print ‘ Open @) Free Right Tum PM: 930 |
| |
AM West Terminal Results AM East Terminal Results
Save SaveAs : :
Mov. Vol Lane Fac CLv 2 Mov | Vol | Lane Fac CLvV 2
r EB 141 055 |78 | wB 140 1055 [77_ O >
Back Exit Ramp Right | 130 1 (_) 150 Ramp Right ;?78 1373 373 |
| WB 634 0.55 349 EB 598 329 0
3 Ramp Left |512 0.6 307 Ramp Left 634 1. 634 634
Undo Redo AM LOS AM Total | | AM Total AM VIC
A 499 | 11007 0.63
[ - e ] PM West Terminal Results PM East Terminal Results
| Eactors and Criteria T T
| Mov. Lane Fac CLV = Mov. Lane Fac x
[ EB_____ 338 _[0.55 | 55
Summary Ramp Right 1.0 [Ramp Right [0.55 [
| | 890 0.55 [EB 183 [055 101
; . Ramp Left |97 0.6 | Ramp Left |203 11.0 203
| Cycle Length (sec) Min Req. Bridge Length (f) AMLOS  |AM Total |AM VIC | [AMLOS — [AM Total _[AM VIC
90 1450 A 676 0.42 | A 1828 0.52
120 |575
{150 714 4
1180 857 |
1210 1999
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Arterial (Corridor) analysis B ==l

" MUItIp'G Intersections ‘m

= Up 110 10 |ntersect|0ns Offce of Traffic & Safety _ Univ. of Marytand

Intersection Setup

Number of Intersections: 5 —

3 F's
Arterial Numbering Directions: :

]
Number of Through Lanes on 7
Arterial: 8

g

10 -

OK Back

AT AP htip:i/attap.umd.edu
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Arterial analysis

Arterial View

Individual Intersection View

Click on the blue circle to

Distance To
ext
Intersection

input for an intersection

Analyst
Department
Date
Arterial
Location

Scenario

Save As

Remove

®)
Viest 1 3 4 5 3 7
B Intersection & SeekLn [t Carroll Ave [stWiemmac b Bt Lebanon St WD 650
= Name
AM Peak  [TGEH L Aom Ao A 059 A 054 © 090
PMPeak [R052 c o7 A 055 B 063 C o074 A 060 Fan
e Losvic
Save Type 3leg [Tateg leg 3leg Tleg 2169 Tleg
Agd
Summary
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Click on the arrows to change
the lane group configuration.

Analyst M. Kim
Department |0OTS-TDSD
Date |12/23/12016

Intersection [atMerimac Dr.

A ol WMermimac Dr. (SB) B
L2100 8100 /88 RT T LT @100 0
sz Vo Vg | No Turn On Red
) Free Right Turn
bue 1 | 0 -
1 1 PM: 164 () Right Turn Overiap
I Click for I Click for
Lanes i iversity Bivd (WB)
[ ] [ ]
4 = [_]1ane drop AM PM
|| lane dr¢
AM: 1470 PME 1404 e & rio o

AM PM
LT |52 J134 -

TH 1004 |1157 =)

4= TH[1417 [1350

Location [Montgomery & PG County —
B S -2, & 07 | 139
Type | - . . . .
Scenario g — LT
RT |1 23 k- Hanedrop ™% 1045 e 1132
[_]1ane drop .
G LT |
Phase Spiit University Bivd (EB gt e r
e v
] spiitNB and SB L LT ™ RT
] SplitEB and WB {o8100 fo0 i8S Au:108 jart, 1 o B
ROl On Red pu: 162 [Pm | 9 | IF5
1 Free Right Turn 1 1
Calculate ‘ ‘ Clear ) Right Turn Overlap
T
Print ‘ ‘ Open N
| | w
o “ — 1—2+4—5—6—7 %
i |
Back ‘ ‘ Qiiaiic AM Results : Note
| | Mov. Vol | LaneFac Lane Vol | Oppo Lefts | CLV i
1 INB 0 10.00 0 0 0
iinia ‘ B SB_ [10% [1.00 [10 0 10 10
| [wB [1437 [0.55 [790 842 842 |
- EB 1005 10.55 1553 660
| | [ 352 AN VIC
‘ Eaciom And Criteria ‘ A 0.53 +: Volume subtracted by right turn
overlap
PM Results
Mov. Vol | Lane Fac Lane Vol | Oppo Lefts CLv =
NB__ [0 10.00 |0 10 0
SB__ [0 [0.00 [0 o 0 0
Wi 1380 [0.55 1759 [134 893 893
EB 1180 l0.55 1649 139 788
| |PM Total 893 PM V/IC|
PMLOS A 6 |

E




MODULE 1: CRITICAL LANE VOLUME ANALYSIS

- I Import or copy traffic counts in Excel from
M u I tl h O u r anaIySIS MDOT SHA'’s Internet Traffic Monitoring System

(http://maps.roads.maryland.gov/itms public/)

U-Turn |

Load the .xls traffic count file or type into the table below.
— (If Load fails, see Sample and compare file formats)
tell[100 100 8 R_T
No Turn On Red MD 97 SB MD97NB  ForestClen (wB) MD 192 EB

£ ) Free Right Tum

tart T T R T T T R T T L T R T T L T F T

; ] [ ) )

[ ] ] ]

‘ ) ]

llang ; > ] ]
5 5 55 1 ) 8 4 1 ) 1
l 168 [0
1 1

Set Lane c:AT AP h“P/L/aﬂap\:r:;dedu O S
Configurations —_——.

@ Choose Right Turn |, =
Control Type - —
Input Movement
Volumes

| Click Result

© 2020 ATTAP. All rights reserved. 18
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Multi-hour analysis: CLV, V/C and LOS for each hour

MultiHr Results

Multi-Hr Calculation Summary
Begin Hour|  CLV vic LOS

Univ. of Maryland

P . http://attap.umd.cdu

Analyst H.Kim

Department |ATTAP I 7:00 I C | I C k
Date [o4r2512017 9:00
Intersection [VD 97 athiD 192 1%33 108> 1500
Location [Montgomery Co 12:00 7 =
_ —————————— 1300 5 3
Scenario | o S
M Or el100 [ ® [100 %
gl L NoTurn On Red No Turn On Red
T L Free Right Tum _) Free Right Tum
§ TN " Right Tum Overiap *) Right Turn Overiap
AT AP http:dattapumd.edu,
@ } d \ Forest Clen (WB)
Click on the arrows to change Piabaton | 1ane drop
the lane group configuration. 447 4 - A RT 26
e
Analyst [Hkim b = = = -
Department [ATTAP [ T -t Click. i i SR S T L 2 2 % 4 ‘A o
500 600 700 900 1000 1100 1200 1400 1500 1600 1700 1800 21:00 2300
3 o TH[pa5
Date [oar2sr2017 e Lanes Time
Intersection [IiD 97 athiD 192 - T
Location | ™ fo2 — —
[ LT [462
Type | T - = = ¥ |
s, T : saveasimage | Back
RT  [206 = |- llanedrop ., 335 i
L] L]
Phase Spii WD 192€B e 11
: = V111 ) b
] splitNB and SB 5 T RT
| Spiit EB and WB o100 B8 o I [o25 1775y oll[100 |8
No Tur On Red 1 1 ‘No Turn On Red
) Free Right Tum 1 1 () Free Right Tum
O Right Turn Overiap ) Right Tum Overiap
WD 97 NB
Time: 7:00
Mov Vol | LaneFac | LaneVol | Oppolefs| cLv E Note
NB_|1168 [030 350 0 350
S8 (3228 [0.40 1291 0 1291 1291
{we__ 371 1.00 371 41 412
E8  [206 1.00 206 277 483 483
| | AN Total (1774 Al VIC
AM LOS I
Print ‘ Save As ‘ ‘ Back

© 2020 ATTAP. All rights reserved.




MODUE 2: SIGNAL WARRANT

1 Uses the Maryland Manual on Uniform Traffic Control
Devices (MdMUTCD) 2011 edition

 Investigates the need for a traffic control signal by
analyzing related factors such as traffic conditions and
physical characteristics of the location

J Provides whether the following traffic signal warrant is
satisfied at a particular location or not
= Warrant 1. Eight-Hour Vehicular Volume
= Warrant 2. Four-Hour Vehicular Volume
= Warrant 3. Peak Hour
= Warrant 9. Intersection Near a Grade Crossing

© 2020 ATTAP. All rights reserved. 20




MODUE 2: SIGNAL WARRANT

Able to import or copy a traffic counts report from MDOT
SHA's Internet Traffic Monitoring System (I-TMS) as

|npUt ‘T’&“ " U-Turn One can load the I-TMS traffic data in excel
W@ifmatﬂ@@apﬂmﬁ Ta’m“a”}! -IDIO the Molume table

Load TrafﬂC VOIUme Analyst: @Irﬂi _t‘n ‘v ut ;’L :VT VIR ;’3’ v UTF;DI,“ i;":h VIR j":r v ‘JTFT;": E?Str :/R IIIT T/F::";Lesi‘ ;’R ‘T‘ZT jALL

Data e | i ! 1
@ Set Location-specific

Characteristics

@ | Click Calculate

~~~~~

S Warrants analysis results

© 2020 ATTAP. All rights reserved. 21




MODUE 2: SIGNAL WARRANT

Evaluation results for Warrant 1

MARYLAND DEPARTHENT

Analyst: HKim
Department: |ATTAP
Date of Analysis: 0710512017

Date of Traffic data: 0@7
Location: [MD 187 atCordell ave |
Scenario:

[ ] Community Less Than 10,000

Major Street: MD 187 j g

Num. of Approach Lanes: {EB?NTO;JZ—‘

85th Percentile Speed: |below 40 mph

Direction: North-Sout \ >

Minor Street:  |Cordell Ave

Num. of Approach Lanes: |1

Calculate ‘ ’ Clear ‘
Load ‘ ‘ See Sample }
Open ‘ ‘ Print }
T
Save ‘ ‘ Save As
L
Back ‘ ‘ Exit 1

© 2020 ATTAP. All rights reserved.

(input/Summary_|" WS input|

WiA | w1B | w2 ['w3 [we |

MUTCD Signal Warrant 1: Eight-hour Vehicular Volume

Table 4c-1. Warrant 1, Eight-Hour Vehicular Volume

Number of lanes for moving traffic Vehicles per hour on major street Vehicles per hour on higher-volume

on each approach

minor-street approach (one direction)

Condition A - Minimum Vehicular Volume

Minor Street

H

Evaluation of Gondrtion A

Evaluation of Condition A with the 100% columns (600, 150)

ur Start

tart

Hour End | Major Volume| Minor Volume Warrant our End jor Volume| Minor Volume

Condition A is not met
Total Number of Hours met: 0

Condition A is not met
Total Number of Hours met: 3

Evaluation of Condition A with the 80% columns (480, 120)

Warrant

Evaluation

criteria

Evaluation

results




MODUE 2: SIGNAL WARRANT

Evaluation results for Warrant 2

hitp:.

Univ

s

Analyst: inim

Department:
Date of Analysis:

Date of Traffic data

[aTTAP

: [061022015 |

[ Input/Summary ]\'ngnput

|"'w1a | w1

‘w2 w3 | we
[

Location: ﬁB%WHAvei
Scenario: [ j

[ | Community Less Than 10,000

Major Street: wp1e7 | [I]]

Num. of Approach Lanes: \2 or m,‘,)rfl v\

85th Percentile Speed: |below40mph |+

Direction:

Minor Street:  |Co

Num. of Approach Lanes:

rdell Ave |

[Nortn-

Calculate ‘ ‘ Clear ‘
Load ‘ | See Sample ‘

L
Open ‘ : Print ‘
L |
Save ‘ ‘ Save As ‘
Back ‘ Exit ‘

© 2020 ATTAP. All rights reserved.

MUTCD Signal Warrant 2: Four-hour Vehicular Volume

Figure 4C-1, Warrant 2 - Four-Hour Vehicular Volume

|

400 500

1100
H)

1200

1400

Hour

Minor

olume

Warrant

Warrant 2 is met
Total Number of Hours met: 10

Evaluation

criteria

Evaluation

results




MODUE 2: SIGNAL WARRANT

Evaluation results for Warrant 9

ty  Univ. of Maryland

ﬁ;._P ‘http://attap.umd.cdu

Office of T
ATT

Analyst: |Hkim
Department:  |ATTAP
Date of Analysis: 0710512017

Date of Traffic data: [06/10/2015

WD 187 at Cordell

Location:

Scenario:

[] Community Less Than 10,000

7
i

Major Street:  [lD 187

Num. of Approach Lanes:

85th Percentile Speed: [below 40mph ||

Direction: [North-South

Minor Street:

o
s
8
£
3

3
2
H

input/Summary | W input | W1A | ‘W1 | w2 | ‘w3 | ‘W |

Warrant 9, Intersection Near a Grade Crossing
Step 1: Enter the clear storage distance D.

Major
Street

Minor Street

Step 2: Choose the adjustment factors

Table 4C-2. Warrant 9, Adjustment Factor for Daily
Frequency of Rail Traffic

Table 4C-3. Warrant 9, Adjustment Factor for Percentage
of High-Occupancy Buses

Rail Tr

ent Factor

ment F

X
More than 27.5

Step 3: Click Calculate button.

Additional input
for W9

© 2020 ATTAP. All rights reserved.

Univ. of Maryland

ATV_ AP M://aMp.md.cdu

Analyst: [HKim i
Department:  [ATTAP |

Date of Analysis:

Date of Traffic data: |06/10/2015 |

Location: [MD 187 at Cordell

Scenario: [

[] Community Less Than 10,000

Major Street: [ 157 1 B

Num. of Approach Lanes: [2 or more| v

(‘Inputisummary | Wonput | W1A | W1B | w2 | w3 | ‘we |

Evaluation
criteria

Figure 4C-9. Warrant 9, Intersection near a Grade Crossing

One Approach Lane at the Track Crossing

Warrant 9, Intersection Near

85th ile Speed: [below 40mph | v

Direction: [North-South [ v]

Minor Street:

Back Exit

Warrant 9 is met
Total Number of Hours met: 13

Evaluation
results




MODULE 3: SHOULDER BYPASS LANE WARRANT

J Uses the MDOT SHA'’s Application and Design
Guidelines for Shoulder Bypass Lanes

 Investigates the need for shoulder bypass lanes
versus left-turn lanes by analyzing related factors such
as traffic conditions and physical characteristics of the
location

J Provides whether the following shoulder bypass lane
warrant is satisfied at a two-lane, two-way
unsignalized T-intersection or not

= Warrant 1. Vehicular Volumes
= Warrant 2. Stopping Sight Distance
= Warrant 3. Accident History

© 2020 ATTAP. All rights reserved. 25




MODULE 3: SHOULDER BYPASS LANE WARRANT

How to Use

Shoulder Bypass Lane Warrant

Opposing
Analyst

Department | Through

Input Traffic Volume | e
D at a Intersection iMD 355 at Old Baltimore 71 Do N

Location [Montgomery Traffic Volume (veh/hr)

Major Street  [IID 355 ] n Hour Prevailing Speed: mph

Minor Street [ ‘est old Baltimore Rd. ] Design Speed: mph
Advancing Approach Sight Distance: ft

Set Location-specific =~ s« om0
Characteristics

Crash Frequency (Rear-end & Left Turn Types):

during a 12-month period

warrants warrants satisfied

Calculate Clear ‘ during a 24-month period
‘ Open Print ‘
|
Click Calculate [ | [Laoen
Summary
‘ Back Exit ‘

1 Vehicular Volume No (Consider a left turn lane)
2 Stopping Sight Distance NA
3. Accident History N/A

Warrants analysis results

Shoulder Bypass Lane Warrant analysis is based on the MDSHA's Application and Design Guidelines for Shoulder Bypass Lanes.

© 2020 ATTAP. All rights reserved.




MODULE 3: SHOULDER BYPASS LANE WARRANT

Evaluation results for Warrant 1

( Input'Summary | w1 | w2iw3 ]

- Y e . Warrant 1: Vehicular Volume
Offica of Traffic & Safsty  Univ. of Maryland Nlustration Guide

ATTAP http://attap.umd.edu. Guidelines for ion of Bypass/Left-Turn Lanes |
[ 5-10% [ 10-20% [ 20-30% ‘Lef‘lfTumnina Traffic

Analyst

Department |ATTAP |

Date 0472512017

S — Consider Left-Turn Lane
Intersection |MD 355 at Old Baltimore J EV al u at i O n
Location ]

Major Street

Consider Bypass Lane P C r i t er i a

Minor Street  |Westold Baltimore Rd. |

Scenario (Traffic Data Date:
Wednesday 04/13/12016

50 (— Neither
|

‘ Calculate ‘ ‘ Clear ‘ :
‘ Open . ‘ ’ Print ‘
‘ Save ‘ | SaveAs 7‘
‘ Back ‘ ‘ Exit ‘

Evaluation
results

Shoulder Bypass Lane Warrant analysis is based on the MDSHA's Application and Design Guidelines for Shoulder Bypass Lanes.

© 2020 ATTAP. All rights reserved.




MODULE 4: LEFT TURN PHASE GUIDELINE

JUse the Left Turn Phase Guideline from the

MDOT SHA's Traffic Engineering & Safety
Manual

JProvides a recommended type of left turn phase
among exclusive, permissive and
exclusive/permissive at a particular location given
traffic demand, number of lanes, speed, and sight
distance.

QIncludes Exclusive Left Turn phase and Y%
Permissive-exclusive Left Turn phase guidelines.

© 2020 ATTAP. All rights reserved.



MODULE 4: LEFT TURN PHASE GUIDELINE

MARYLAND OESARTMENT
oF TRANSPORTATION

STATE »

Office of Tr:

AT

Safaty  Univ. of Maryland

http://attap.umd.edu

SHA Left Turn Phase Guide

Analyst Minseok Kim
Department |0OTS-TDSD

Date Roteronz
Intersecti... |MD 108 and Ten Oaks Rd

Location HowardCo.
Scenario [we Leftwith 201556111 |

Volumes & Proposed

Improvements

Legend

Previous and selected step
Next or unselected step
Current step

Unselected left turn phase
Recommended left turn phase

Note

@ This procedures applies to locations that have a separate left turn lane

@ Use Exclusive phasing with the understanding that non-left turn
crashes may increase.

@ Restrictive Sight Distance:

© 250 f. for speeds of 35 mph or less
O 400 f. for speeds >= 40mph

1o0r2lanes

Is left turn demand >2 per cycle?
(Average in highest hour)

No

Il

How many opposing lanes?
(Thru plus unchannelized right)

[

| 3lanes

If1 lane, is volume cross-product >70,000?

I1f2 lanes, is volume cross-product > 100,000?

No

Is volume cross-product > 144, 000?

Consider
EXCLUSIVE***

l

1w

Is opposing prevailing

Open ‘

‘ Clear Consider ‘;Is opposing prevailing speed > 45 mph? speed > 45 mph? Consider
EXCLUSIVE* EXCLUSIVE*
] usdo \ Redo = o
5 : o e 5 : 2
‘ o ‘ s Consider Is sight distance restricted? Is sight distance restricted? s Consider
| | EXCLUSIVE : nad ¥ EXCLUSIVE
‘ Print ‘ Back No Jr No.
. Is there a severe left-turn crash problem Is there a severe left-turn crash problem
which could be corrected by exclusive phasing? which could be corrected by exclusive phasing? ‘
)
No No
) 4
Consider
Consider EXCLUSIVE Consider Consider
EXCLUSIVE PERMISSIVE** EXCLUSIVE PERMISSIVE

(E-P)

* An opposing speed >45 mph indicates a potential left turn crash problem. Consider exclusive phasing
realizing that non-left turn crashes may increase

** See Exclusive Permissive Left Turn Phase Guidelines

*** See Exclusive Left Turn Phase Guidelines

© 2020 ATTAP. All rights reserved.




MODULE 4: LEFT TURN PHASE GUIDELINE

or
e \ Exclusive Left Turn Phase Guidelines

& Safety  Univ. of Marvland

AT AP hitp//attap.umd.edu
Is there sufficient time-of-day |s opposing speed

G variation in left-turn or opposing u =45 MPH? ¥
demand that would

- Justify E-P phasing?
SHA Left Turn Phase Guide . o No

Office of Traff

Consider
EXCLUSIVE

k. 3

Is sight distance

Analyst ;
Y restricted? i Consider
Department EXCLUSIVE
Consider

No

Intersection

L 3

|
|
Date | EXCLUSIVE
|
|

Location Is there a severe left-turn crash problem _
that could be correctly by exclusive phasing? Consider
Scenario ' EXCLUSIVE
Consider
Clear Undo PEAK-PERIOD EXCLUSIVE
AND OFF-PEAK FLASHING
RED ARROW**
Redo Print
Save As Save and Exit ** Public ou.treach program recommended - motorists _may interpret
R10-12(2) sign to mean that flashing phase occurs during every cycle

and not expect exclusive operation. Consider blank-out signs of VMS.

© 2020 ATTAP. All rights reserved.




MODULE 4: LEFT TURN PHASE GUIDELINE

M Or B

& Exclusive-Permissive Left Turn Phase Guidelines

TRANSPORTATION

Office of Traffic & Safety  Univ. of Marvland

I A hitp://attap.umd.edu
AT = '”"P tp P Is the left-turn movement on )
— the main-road approach to a Consider
. ~ FLASHING
@ half-signal or Maryland-T? " RED ARROW
) (JYes () No
SHA Left Turn Phase Guide 1 No
Are motorists able to safely judge
Analyst . .
gaps in oncoming traffic?
Department (Do drivers appropriately compre- Consider
hend the circular green phase as TRADITIONAL

E-P

permissive?)

Intersection

|
|
Date |
|
|

Location No
Scenario Is there severe crash pattern
involving left turns within the No Consider
intersection? ¥ TRADITIONAL
E-P
Clear Undo
Redo Print Consider
FLASHING RED ARROW
Save As Save and Exit

© 2020 ATTAP. All rights reserved.




MODULE 5: LIGHTING EVALUATION

JUse the MDOT SHA's evaluation form for
Intersection lighting.

1 Provides whether or not the intersection lighting
IS to be considered based on the weighted sum
of scores (13 or more) for criteria, such as

signalization, the existence of medians, the
existence of left turn bays and/or other auxiliary
lanes, etc.

© 2020 ATTAP. All rights reserved. 32




MODULE 5: LIGHTING EVALUATION

Criteria
Safety  Univ. of Maryland
A http://attap.umd.edu.
TAP 2P A Is intersection signalized?
@ B Does intersection have medians on any approach?
MDSHA C Does intersection have left turn bays and /or other auxiliary lanes?

EVALUATION FORM FOR
D Is intersection a freeway ramp terminal?

INTERSECTION LIGHTING Ll
E Is there significant pedestrian volume after dark?

Analyst Sam DeLaurence

Department |District 7, Traffic Division F Does intersection involve two or more state maintained highways?
Date 07/25/2016
Intersection |MD 26 atMD31

G Does ADT of state highway exceed 15,0007

Location IFredenck 0.35-0.40
Scenario i i
Ratio of N|ght 0.40-0.45
H to total accidents
(Min 5 accidents) 0.45-0.50
> 0.50
’ Open ‘ ‘ Clear ‘

1 Is intersection at school entrance or children walking to school?

[ Save ‘ Save As ’ J Is operating speed on any road approach greater than 50 MPH?
L i

K Is intersection sight distance restricted?
’ Print ‘ ‘ Back ‘
4 L Are there any brightly lighted areas, i.e., parking lots, commercial
area, etc. within 300 feet of the intersection?
M Are any of the road approaches continuously lighted?

Total

1) Intersection lighting is to be considered by a score of 13 or more.
2) Potential for intersection lighting will be prioritized based on score.

Weighted sum
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THANK YQOU!

For questions or technical support, contact us at MIDCAP@umd.edu.

ATTAP research team
http://attap.umd.edu
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