
2030 Future Conditions - Scenario 3 PM Peak Hour 2030 Future Conditions- Scenario 3 PM Peak Hour 
5: Mass Ave. & Drivewa~ 11 6: Mass Ave. & Driwwa~ 12 
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lane Configurations L- Conr1QU1'81lons 'i 
Sign Control Sign Control Stop 
Grade Grade 0% 
Volume (veMl) 82 101 0 Volume (vehlh) 0 0 115 76 
Peak Hour Feclor 0.92 0.92 0 .92 Poak Hour F aclor O.ll2 0.92 0.92 O.ll2 0.92 
Hourly flow rate (vph) 89 110 0 Hourly flow rate (vph) 0 2607 0 125 83 
Pedeslllans Pedestrians 
lane Width (ll) Lane WKI1h (fl) 
Walking Speed (IVs) Walking Speed (IVa) 
Percent Blockage Percent Blockage 
Right tum flare (veh) Right tum flare (veh) 
Meaoan type None Median type None 
Median storage veh) Median storage veh) 
Upstream signal (fl) 350 274 lJ~tream signal (fl) 236 388 
pX, platoon unbloclted 0 .74 0.75 0.74 pX, plaloon unblocked 0.79 0.72 0.79 
vC, conftk:tlng volume 1211 2282 605 vC, oonl'idi'lg \/duma 1101 2!J:T1 551 
vC 1, stage 1 oonf w1 vC I , stage 1 coni wl 
vC2, stage 2 oonf w1 vC2. stage 2 c:onf wl 
vCu, unblocked wl 933 823 115 vCu, unb4ocked wl 860 643 161 
IC, single (s) 4.1 6.!1 6.9 IC, mgle (s) 4.1 6.8 6.9 
tC, 2 stage (s) tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 tF (s) 2.2 3.5 3.3 
pO queue free % 83 100 100 pO queue free % 100 57 68 
eM capac:ily (veMI) 539 195 677 eM c:apacity (veMI) 613 294 674 

2 Piedlon. liilli I E81 EB2 EB3 WB 1---wB~ SB1 SB2 
Vok.rne Total Volume Total 936 936 936 551 551 125 83 
Volume Left Volume Left 0 0 0 0 0 125 0 
Volume Right 0 Volume Right 0 0 0 0 0 0 83 
cSH 1700 cSH 1700 1700 1700 1700 1700 294 674 
Volume to Capacity 0.67 Volume to Cepacity 0,55 0.55 0,55 0.32 0.32 0,43 0.12 
Queue Length 95th (rt) 0 Queue Length 95th (II) 0 0 0 0 0 51 10 
Control Delay (s) 0.0 Control Delay (S) 0 .0 0.0 0.0 0.0 0.0 26.0 11.1 
Lane LOS lane LOS 0 8 
Approach Delay (S) 0.0 Approach Delay (S) 0.0 0.0 20.1 
Approach LOS Approach LOS c 

n 
0.7 1.0 

99.3% ICU Level of SeMce F 692% ICU Level of SeMce 
15 15 
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2030 Future Conditions - Scenario 3 PM Peak Hour 2030 Future Conditions - Scenario 3 PM Peak Hour 
9: M Sl & 9th St 10: M St. & 10th St 

"' -") ('" - ' ~ t r ~ ' ~ "' - ") ('" - ' ~ t ~ \. t ~ 

~ Coofogwatlons 4+ 'I ., tr. tft lAne ConfigUf'lltions ,. of 4+ 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal FlOW (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
TOial l osl Wile (1) 4.0 4.0 4.0 4.0 4.0 TocaJ lost time (s) 4.0 4 .0 4.0 
Lane Uti Factor 1.00 1.00 1.00 0.95 0.95 lane Uti. FadOt" 1.00 1.00 1.00 
Frt 098 1.00 0.85 0.99 1.00 Frt 0.98 1.00 0.98 
Fl. Proleded 0.99 0.95 1.00 1 00 099 Fl Protec;ted 1.00 0.98 0.99 
Safd. Flow (pro() 1765 1no 1583 3497 3510 Said. Flow (prot) 1825 1817 1814 
flt Pennitted 0.99 053 1.00 1.00 0.83 F1t Pentlttted 100 0.93 0 .99 
Said. Flow CPennl 1765 985 1583 3497 2931 Said FlOW (penn) 1825 1734 1814 
Volume (vph) 55 121 81 73 0 69 0 290 25 68 336 0 Voll.f!le(vph) 0 2n 49 1 1 0 0 0 0 31 96 17 
Peak-hour fac:tOt". PHF 0.92 0.92 092 0.92 0.92 0.112 0.92 0.92 0.92 092 0.92 0.92 Peak-hour factOt", PH= 0.92 092 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 0 .92 
Adj. Flow (vph) 60 132 88 79 0 75 0 315 27 74 365 0 Adj Flow (vph) 0 298 53 I 1 0 0 0 0 34 104 18 
RTOR Redudlon (vph) 0 16 0 0 0 0 0 1 0 0 0 0 RTOR Reduction {vph) 0 6 0 0 0 0 0 0 0 0 5 0 
Lane Group Flow(~) 0 264 0 79 0 75 0 336 0 0 439 0 Lane Group Flow~ 0 343 0 0 2 0 0 0 0 0 151 0 
Tl.fTITWII Penn QJSI()m Free Penn TLm T)'IMI Penn Penn 
Proleded Phases 8 4 8 Pro6ec:ted Phases 6 2 8 
Pennilted Phases 6 2 Free Pennitted Phases 8 
Aclualed Green. G (s) 41.0 41.0 100.0 500 h::luated Greal. G (s) 
Effective Green. g (1) 42.0 42.0 100.0 50.0 Elfec:M Grl!en. g (s) 
Actuated giC Rollo 0.42 0.42 1.00 0.50 Acluated giC Rabo 
Clesance Tine !•l 5.0 5.0 40 Clea'wlce Tine ( •l 
Lane Glp Cap (vph) 741 414 1583 1749 Lane Glp Cep (vph) 
vfl Rallo Prol 0.10 vfl Ratio Prot 
vfs Ratio Penn 0.15 0 .06 0.05 Vfs Rabo Perm 0.06 
vJc Ratio 0.36 0 .19 0.05 0.19 vic Rallo 0.40 0.19 
Urifonn Delay. dl 198 18.3 00 13.8 l.Qfonn Delay, d1 17.3 18..5 
Progression Factor 1.82 1.00 1.00 1.01 Progression Factor 100 1.00 
Incremental Delay, d2 1.3 1.0 0.1 02 lnaemental Delay, d2 1.4 015 
Oelay(s) 37.2 19.3 0.1 142 O!Uy(s) 16.7 17.0 
Level of Service 0 B A B Lew! of Service B B 
~Oelay(s) 37.2 14.2 Approach Delay (s) 16.7 00 170 
Approach LOS 0 B Approach lOS B A 8 

HCM Average Control Delay HCM A--. Control Delay HCM Level of SeMce B 
HCM VC!Une 10 Capacity ratio HCM Voll.me to Capacity ntflo 
.-..:ruated Cycle tengU• (s) Sum of lOSt time {s) 6.0 /'dU8Iecf C)'de length (I) Sum of lost time (s) 8.0 
lnlersedicn Cepaaty Utilzation ICU level of Selvlce A lnlersedion Cepaciy Utilzetlon ICU Level of SeMc:a A 
~Period (min) Analysis Petlod (lnfl) 
e Critical Lene Group e Cntical Lane Group 
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2030 Future Conditions- Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditions -Scenario 3 (w/ impr.) PM Peak Hour 
1 : L St & 9th St 2: L St & 10th St 

.,J - ..... • - '- ~ t ,.. '-. ~ .' .,J - ..... • - '- ~ t ,.. '.. ~ .' 
ovement NB[ 

Lane Configurations .n. .n. on. .n. Lane ConflgWalions ' .t+ 'I r' .t 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 Total Lost tme (s) 4.0 4.0 4.0 4.0 4.0 
Lane Uti. Factor 0.95 0.95 0.95 0.95 Lane Uti. Factor 0.91 0.91 1,00 1.00 1.00 
F rpb, ped/blkes 1.00 0.99 0.99 1.00 Frpb. pedlbilles 1.00 1.00 1.00 0 .96 0.98 
Flpb, pedlbikes 1.00 1.00 1.00 1.00 Flpb, pec:tlbikes 0.96 1.00 0.96 1.00 1.00 
Frt 1.00 0.97 0.98 0.99 Frt 1.00 1.00 1.00 0 .85 0.96 
FnProtected 1.00 0.99 1,00 1.00 Fit Protected 0.95 1.00 0.95 1.00 1.00 
Said. Flow (Jl(ot) 3156 2&45 3084 3126 Setd. Row (Jl(ot) 1386 3037 1522 1374 1401 
At Permitted 0.88 0.82 0 .&4 0.93 Fit Pennitted 0.95 1.00 0.63 1.00 1.00 
Seld. Flow !e!:!!!!l 2784 2349 2587 2903 Setd. Row !e!:!!!!l 1388 3037 1014 1374 1401 
Volume (vph) 27 239 5 81 255 100 12 188 37 56 1313 121 Volume (vph) 0 0 0 132 249 0 90 0 213 0 105 46 
Peak-hour factor, PHF 0.92 0 .92 0.92 0.9.2 0.92 0 .92 0.92 0.92 0.92 0.92 0.92 0.92 Peak-hour lector, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 
Adj. Flow (vph) 29 260 5 88 277 109 13 204 40 81 1427 132 Adj. Flow (vph) 0 0 0 143 271 0 96 0 297 0 114 50 
RTOR Reducllon (vph) 0 1 0 0 28 0 0 15 0 0 1 0 RTOR Redudlon (vph) 0 0 0 0 0 0 0 0 160 0 16 0 
lane Group Flow (vph) 0 293 0 0 448 0 0 242 0 0 1613 0 lane Group Flow (vph) 0 0 0 129 285 0 96 0 137 0 148 0 
Conn. Peds. (lnY) 25 31 31 25 60 46 46 60 eonn. Peds. (lllw) 71 61 67 71 87 37 37 87 
Parking {lhlr) 2 2 Pa1dng !._,~ 2 2 
Tum Type Perm Penn Penn Penn Tum Type Penn custom custom Penn 
Protected Phases 6 2 4 6 Protecled Phesea 2 8 
PenniUed Phases 6 2 4 8 Pennitted Phases 2 4 4 6 
Actuated Green, G (s) Actuated Green, G (s) 45.0 45.0 45.0 45.0 45.0 
Elfeclille Green, o (s) Elfectille Green, o (a) 46.0 46.0 48.0 46.0 46.0 
Actuated g/C Rallo Actuated giC RallO 0.48 0.46 0.46 OA6 0.46 
Clearance Time !•l Clearance T1me !s) 5.0 5.0 5.0 5.0 5.0 
Lane Grp Cap (vph) Lane Grp Cap (vph) 638 1397 466 632 844 
vis Ratio Prot vls Ratio Prot c0.11 
v/s Ratio P81Tll vis Ratio Perm 0.09 0.09 0.10 0.10 
vic ReiiO vic Ratio 0.20 0.20 0.21 0.22 0.23 
umorm Delay, d1 Unlfonn Delay, d 1 16.1 16.1 16.1 16 2 16.3 
Progression Factor Progression Factor 0.64 0.64 1.07 1.40 1.49 
lnaemenlal Delay, d2 Incremental Delay, d2 0.5 0.2 0.4 0.3 0.8 
Detay(s) Detay(s) 10.8 106 17.6 22.9 25.0 
Level of Service Level of Service B B B c c 
Approecll Delay (s) Approach Delay (a) 0.0 10.6 21 .6 25.0 
Approacll LOS Approach LOS A B c c 

n etlleC Summ 
HCM Average Control Oalay 32.4 HCM Level of SeMce HCt.1 Average Control Oelay 17.5 HCM Level of Service B 
HCM VolUme 10 Capectly ratiO 0.81 HCM Vokune 1o Capacity ratiO 0.22 
Aclllaled Cycle length (s) 100.0 Sum of lost lrne (s) Actuated crc~e Length (s) 100.0 Sum of lost time (a) 8.0 
lotenedion Capac:lly Utiization 151.0% 1CU Level of 5eNice tntersedion Capaaty Ulilizalion 50.0% lCU Level of 5eNice A 
Analysis Period (min) 15 Analysis Period (nm) 15 
c Critical ~ Group c Crillcal ~ Group 
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2030 Future Conditlons- Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditlons - Scenario 3 (wl impr.) PM Peak Hour 
3: Mass Ave. & 9th St 4: Mass Ave. & 10th St 
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Lane Conligurato1a tt ., .n. tltfo Lane ConflgureCJana 'I tfo .n. 
Ideal Flow ('iJlhpl} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal now ('iJlhpl) 1900 1900 1900 1900 1900 1000 1000 1900 1900 1900 1900 
TOial Lost tim~ (s) 4.0 4.0 4.0 4.0 T Olal Lost time (s) 4.0 4.0 4 .0 
Lane Ull. Factor 0.95 1.00 0.95 0.91 Lane Utll Fector 1.00 0.95 0.95 
flpb, pedlblces 1.00 0.68 0.94 0.97 Ftpb. pedlblces 1.00 1.00 0.99 
Flpb, pedlbikes 1.00 1.00 1.00 0.99 Flpb, pedlblkes 1.00 1.00 0.90 
Frt 1.00 0.85 0.97 0.99 Frt 1.00 0.99 0.99 
Fit Prclec1ecl 1 .00 1.00 1.00 1.00 Fh Proteclecl 0.95 1.00 0 .99 0.98 
Said. Flaw (prot) 3185 975 2910 4375 Said. Flow (proQ 1591 3151 3108 2754 
Fll PermiUecl 1.00 1.00 0 .95 1.00 Fit Permitted 0.19 1.00 0.50 098 
Satd. Flow (penn) 3185 975 2m 4375 Satd Flow !!!!!:!!!! 318 3151 1554 2754 
VOlume ('iph) 0 1682 934 1 1018 238 0 0 0 54 1256 98 VOlume ('iph) 273 2511 146 150 849 90 0 0 0 72 97 6 
Peak-how fecta.-, PHF 0.92 0.112 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 0.92 0.92 
Adj. Flow ('.'ph) 0 1828 1015 1 1104 259 0 0 0 59 1385 107 Adj. Flow ('iph) 297 2729 159 163 923 98 0 0 0 78 105 7 
RTOR Reduction (vph) 0 0 0 0 20 0 0 0 0 0 4 0 RTOR Reduction (vptl) 0 4 0 0 7 0 0 0 0 0 3 0 
Lane Group Flow (vph) 0 1828 1015 0 1344 0 0 0 0 0 1527 0 Lane Group Flow ('iph) 297 2884 0 0 11n 0 0 0 0 0 187 0 
Conn. Peds. !!!!!1 144 433 433 144 512 127 127 512 Confl Peds. !...,._! 98 84 84 98 93 84 84 93 
Tum Twa Perm Perm Perm Tum Twa pm..,C Penn Perm 
Prolecled Phases 8 2 8 Proi8Cied Phases 1 8 2 8 
Pennlttecl Phases 6 2 2 8 Pennltled Phases 8 2 8 
Actuatad Green, G (a) 811.0 811.0 680 Actualed Green, G (a) 80.0 80.0 700 100 
Elfec:liw Green. g (S) 811.0 680 66.0 EtfectMI Gre«<, g (a) 810 81.0 710 11.0 
Aduaelld giC Rallo 0.66 068 0.66 h:Uied giC Rallo 0.81 OJII 0.71 0 .11 
Clelnoce TiTle !•I 2.0 20 4.0 Clearance Tlme !•! 40 5.0 50 50 
Lane Grp Cap ('iph) 2102 844 1833 Lane Grp Cap ('iph) 334 2552 1103 303 
vis Rallo Prot 0.57 vis Rallo Prot 0 .05 c092 
vis Rallo Perm c1 .04 0.48 0.35 vis Rallo Penn 0.87 0.78 O.D7 
vic Ratio 0.87 1.68 0.73 1.34 vic Rallo 0.89 1.13 2.23dl 0.62 
Uniform Delay, d 1 13.6 17.0 11 .2 37.0 Uniform Delay. d1 6.8 9.5 14.5 42.5 
Progression Factor 0.50 0.58 1.00 0.58 Progression Factor 1.00 1.00 0.98 0.91 
tncnmental Delay, d2 0.5 2599 2.6 155.8 Incremental Delay, d2 27.8 84.1 42.5 9.0 
Oelay(s) 7.3 269.5 13.8 176.5 Oefay(s) 34.6 73.6 56.7 478 
Level or SeMce A F B F Level ot SeMc:e c E E 0 
Approach Delay (a) 100.9 13.8 176.5 Approach Delay (a) 70.0 56.7 47.8 
AwroachLOS F 8 F AwroachLOS E E 0 

!lj~Summ '" JJ 
HCM All'ln(le Contro4 Delay 100.4 F HCM AVOOIQO Contro4 Delay 65.6 
HCM Volume to Capacity ratio 1.51 HCM Volume lo Capacity ratlo 107 
Aclualed C)'de Lengll (a) 100.0 Sum ot lost time (a) 8.0 Aclueted Cycle length (a) 100.0 Som ot lost lme (a) 8.0 
lnterseclion Capacity Utilization 170.1% ICU level ol SeMce H tntenecban Capdy Ulilzallon 152.8~ ICU level ot SeMce H 
Ml!l-t* Period (min) 15 lw1lyris Period {mil) 15 
c Ctiticollano Group cl Qe(eclo Left IM!e. Recode \Oo1lh 1 though lane as a left lane. 

c CriUcal Lane Group 
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2030 Future Conditions - Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditions - Scenario 3 (w/lmpr.) PM Peak Hour 
9: M SL & 9th St 10: M SL & 10th St .,. - • f - ' ~ t ~ \.. ~ ~ .,. - • f - ' ~ t ,. \.. ~ ~ 

t eoc 
Llwle Conliijuratlons 4+ "'I 7' +t+ +t+ ~ Conf<gtnlions f+ +f 4+ 
Ideal Flow (~hpl) 1900 1900 1900 1900 1900 1900 1900 000 1000 1900 1900 1900 Ideal Flow (~hpl) 1900 1900 1900 1900 1900 1000 1900 1900 1900 1900 1900 1900 
TOial Lost tme (s) -4.0 4.0 4.0 4.0 4.0 Total lost tme (s) -4.0 4.0 -4.0 
Llwle ut•. Factor 1.00 1.00 1.00 0.95 0.05 Llwle Uti. Factor 1.00 1.00 1.00 
Frt 0.96 1.00 0.85 0.99 1.00 Frt 0 .98 1.00 0.98 
AI Protected 0.99 0.95 1.00 1.00 0.99 Fl Proleded 1.00 0.96 0.99 
Said. Flow (prot) 1765 1no 1583 3497 3510 Said. Flow (proC) 1825 1817 1814 
Fll Permitted 0.99 0.53 1.00 1.00 0.83 FH Pennitted 1.00 0.93 0.99 
Said. Flow<~! 1765 985 1583 3497 2931 Sal d. Flow (penn) 1825 1734 1814 
Volume (llpll) 55 121 81 73 0 69 0 290 25 68 336 0 Volume (vph) 0 272 49 1 1 0 0 0 0 31 98 17 
Peak-hour factor, PHF 0.92 0 .92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Pealt-hcu factor. PHF 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Ftow (vp/1) 60 132 88 79 0 75 0 315 27 74 365 0 AIIJ. Flow (vph) 0 296 53 1 1 0 0 0 0 34 104 18 
RTOR Reduction (vph) 0 16 0 0 0 0 0 7 0 0 0 0 RTOR Reduclion (vph) 0 8 0 0 0 0 0 0 0 0 5 0 
lane Groul! Flow (~h) 0 28-4 0 79 0 75 0 336 0 0 -439 0 lena Grou!! Flow~! 0 343 0 0 2 0 0 0 0 0 151 0 
Tt..mType Perm a.tslom Free Penn Tum Type Penn Penn 
Protected Phases 6 4 8 Protected Phases 6 2 8 
Permitted Phases 6 2 Free Permitted Phases 2 8 
Actuated Green, G (s) -41.0 41 .0 100.0 50.0 Al:luated Green, G (s) 45.0 
Effeclive Green, g (s) -42.0 42.0 100.0 50.0 Elfeclive Green, g (s) 47.0 
Al:tuated gJC Ratio 0.42 0.42 1.00 0.50 Al:tuated gJC Ratio 0.47 
Clearance Tlme {s) 5.0 5.0 4.0 Clearance Tme !•! 6.0 
lene Grp Cap (vp/1) 741 414 1583 1749 lane Grp Cap (vph) 815 
vis Ratio Prot 0.10 vis Ratio Prot 
vis Ratio Perm 0.15 0.08 0.05 v/s Ratio Penn 0.00 0.08 
v/c Ratio 0.36 0.19 0.05 0.19 vic Ratio 0.00 0.19 
Uniform Delay, d1 19.8 18.3 0.0 13.8 Uniform Delay, d1 14.1 18.5 
Progression Factor 1.82 1.00 1.00 1.49 Progression Factor 1.00 1.00 
Incremental Delay, d2 1.3 1.0 0.1 0.2 tnaementat Delay, d2 0.0 0.5 
Delay(s) 37.2 19.3 0.1 20.8 Delay(s) 14.1 17.0 
Level or Service D B A c level of Service B B 
Approach Delay (s) 37.2 9.9 20.8 Approach Delay (&) 14.1 17.0 
Approach LOS D A c Approach LOS B B 

Ill Summ 
HCM AVI!f'llge Control Delay 21.2 18.1 
HCM Volume to Capacity ratio 0.33 0.29 
Actuated C)'de Length (s) 100.0 Sum of lost time (s) 100.0 Sum of lost time (s) 
lntenection Capacity utilizatlon 51.1% ICU level of SefVice 31.11'!1. ICU level ol SeMce 
Analysis Period (min) 15 15 
c Crillcal Lane Group 
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2030 Future Conditions -Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditions- Scenario 3 (w/ impr.) PM Peak Hour 
5: Mass Ave. & Drivewa~ #1 6: Mass Ave. & Drivewa~ #2 

~ - -\.. '. ~ ~ - '- '. ~ - - R SBL SBR 

Lane Configurations Lane Confogorafions 'i 7' 
Sign Control Stop Sign Control stop 

Grade O'lf> Grade 0% 
Volt.me (W!hih) 82 1013 101 0 0 Volume (veil/h) 0 0 115 76 
Peal< Hour Factor 0.92 0.92 0.92 0.92 0.92 Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 
Hourly flaw rate (vph) 89 1101 110 0 0 Hourly flow rate (vph) 0 2807 0 125 83 
Pedestrians Pedestrians 

Lane Width (ft) Lane Width (II) 
Walking Speed (fils) Walking Speed (ftls) 

Pen:ent Blockage Pen:enl Blockage 
Right tum flare (veh) Right tum flare (veh) 
Median type None Median type None 
Median storage veh) Median storage veh) 

Upstream signal (ft) 350 274 Upstream signal (ft) 236 388 
pX, plaiOOn unblocked 0.74 OAt 0 .74 pX, plaiOOn unblocked 0.79 0.36 0 .79 

vC, conficting volume 1211 2282 605 vC, conflicting volume 1101 2037 551 
vC 1, stage 1 conr vo1 vC1, stage 1 conr vo1 
vC2, stage 2 coni vol vC2, stage 2 confvol 
vCu, unblocked vol 933 0 115 vCu, unblocked vol 860 0 161 
tC, single (s) 4.1 6.8 6,9 tC, single (s) 4.1 6.6 6.9 

tC, 2 stage (s) IC, 2 stage (s) 

IF (s) 2.2 3.5 3.3 IF (s) 3 ,5 
pO queue free 'If> 83 100 100 pO queue free 'If> 66 
eM capacity (vehlh) 539 353 an eM capacity (veil/h) 372 

~~tii\if -..!~J:B''ft!!i;B~~~ 3jl!ws 1-wB':! ~~JOjjJ(ane I EB:l W91--wB2 
Volume T olal 658 1137 1137 731, 4n Voluf11e Total 936 551 551 
Volume Left 89 0 0 0 0 Volume Left 0 0 0 
Volume Right 0 0 0 0 110 Volume Right 0 0 0 

cSH 539 1700 1700 1700 1700 eSH 1700 1700 1700 1700 1700 372 
Volume to Capacity 0.17 0.67 0.67 0.43 0.26 Volume to.Capacity 0.55 0.55 0.55 0.32 0 .32 0.34 

Queue Length 95th (rt) 15 0 0 0 0 Queue Length 95th {ft) 0 0 0 0 0 36 
Control Delay (s) 4.5 0.0 0.0 0.0 0.0 Control Delay (s) 0 .0 0.0 0.0 0.0 0.0 19.5 
Lane LOS A LeneLOS c 
Approach Delay (s) 1.0 0.0 Approach Delay (s) 0 .0 0.0 16.2 
Approach LOS Approach LOS c 

m mm 
Average Delay 
tntersectiorl Capacity Utilization ICU Level of Service 
Analysis Period (min) 

M;n~ott Marquis ns Synchro 6 Rep011 Maniott Mruquls TIS Synehro 6 Rep011 
A. MOI1on 11lomas & Associates A. M011on Thomas & Associales 
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2030 Future Conditions -Scenario 3 AM Peak Hour 2030 Future Conditions - Scenario 3 AM Peak Hour 
5: Mass Ave. & Drivewa~ 1 6: Mass Ave. & Drivewa~ 2 

.}- - - '- ~ 41' .}- -- '- ~ 41' 
ovemen 

Lane Configurations Lane Conf1Qurations 
Sign Control Stop Sign Control 
Glade 0% Grade 
VOlume (vehlll) 92 115 0 0 VOlume (vehlh) 
Peak Hour Factor 0.92 0.92 0.92 0 .92 0.92 Peak Hour Factor 
Hourly flow rate (vph) 100 1816 125 0 0 Hourly flow rate (vph) 
Pedestrians Pedestrians 
l ane Wodth (It) l ane Wodth (ft) 
Walking Speed (fVs) Walkilg Speed (fVS) 
Percent Blockage Percent Blockage 
Right tum flare (veh) Right tum flare (veh) 
Median type None Median type 
Median storage veh) Median storage veh) 
Upstream signal (It) 350 274 Upslream signal (It) 236 388 
pX, platoon unblocked 0.50 0.68 0 .50 pX, platoon unblocked 0 .51 0.71 0.51 
vC, confliclflg vOlume 1941 2747 971 vC, conflicting vOlume 1816 2485 908 
vC 1, stage 1 coni vOI vet, stage 1 conf v01 
vC2, stage 2 coni vOI vC2, stage 2 coni vOI 
vCu, unblocked vOI 1882 914 0 vCu, unblocked vOI 1643 524 0 
tC, single (s) 4.1 6.8 6 .9 IC, single (s) 4 .1 6.8 6.9 
tC, 2 stage (s) tC, 2 stage (s) 
tF (s) 3.5 3 .3 tF (s) 2.2 3.5 3.3 
pO queue free % 100 100 pO queue free % 100 71 68 
c:M capacity (vehlh) 67 539 eM capacity (veMl) 201 341 558 

PJilCIIOif.'lliii 1 1: Oil ection;-t:ane • WB2 S9 r-SB 2 
VOlume Total VOlume Total 669 669 908 99 65 
VOlume left VOlume left 0 0 0 0 99 0 
VOlume Right VOlume Right 0 0 0 0 0 65 
cSH cSH 1700 1700 1700 1700 341 558 
VOlume to Capacity 0,47 VOlume to Capacity 0.39 0 .39 0.39 0 .53 0.29 0.12 
Queue length 95th (It) 0 Queue Length 95th (It) 0 0 0 0 30 10 
Control Delay (s) 0.0 Control Delay (s) 0.0 0.0 0.0 0 .0 19.8 12.3 
lane LOS Lane LOS c B 
Approach Delay (s) 0 .0 Approach Delay (s) 0.0 0.0 16.8 
Approach LOS Approach LOS c 

ntersection Summa 
Average Delay 0 .7 

ICU level of Service Intersection Capacity Utilization 63.6% ICU Level of Service 
Analysis Peliod (min) 15 
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2030 Future Conditions- Scenario 3 AM Peak HOur 2030 Future Conditions - Scenario 3 AM Peak Hour 
9: M Sl & 9th St 10: M St. & 10th St 
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Lane Confoguratlons .;. 'I +t+ 4+ '--Confoguralions f+ 4 4t 
Ideal Flow (vphpl} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow ('JI)hpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost tme (s) 4.0 4 .0 4 .0 4.0 Total Lost brne (a) 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 0 ,95 0.95 Lane Util. FIICIOf 1.00 1.00 1.00 
Frt 0 .93 1.00 0 .85 0.98 1.00 Frt 0 .96 1.00 0 .99 
FH Protected 0.99 0.95 1.00 1.00 1.00 FH Protected 1.00 0 .96 0.99 
Said. Flow (prot) 1717 1770 1583 347-4 3533 Said. Flow (prot) 1788 1829 1840 
FH Permitted 0.99 0 .65 1.00 1.00 0 .94 FH Pennltted 1.00 0.94 OB!I 
Said. Flow(~) 1717 1203 1583 3474 3310 Said. Flow (penn) 1788 1744 1840 
Volume ('JI)h) 25 49 81 93 0 20 0 105 15 57 1462 0 Volume (vph) 0 131 55 4 6 0 0 0 0 21 177 11 
Peak-hour factor, PHF 0.92 0.92 0 .92 0.92 0 .92 0.92 0.92 0 .92 0.92 0.92 0.92 0.92 Peak·hour fiiCior, 1'1-F 0.92 0 .92 0 .92 0 .92 0.92 0 .92 0 .92 0 .92 0 .92 0.92 0.92 0.92 
Adj. Flow (vph) 27 53 88 101 0 22 0 114 16 62 1589 0 lvlj. Flow (vph) 0 142 60 4 7 0 0 0 0 23 192 12 
RTOR Reduction (vph) 0 3 0 0 0 0 0 9 0 0 0 0 RTOR Redudlon (vph) 0 15 0 0 0 0 0 0 0 0 2 0 
Lane Groul! Flow ~l 0 185 0 101 0 22 0 121 0 0 1851 0 .__ Gr~ Flow (vph) 0 187 0 0 11 0 0 0 0 0 225 0 
Tum Type Perm wstom Free Penn Tum Type Penn Penn 
Protected Phases 6 4 8 ProtiiCied Phases 6 2 8 
Pennltled Phases 6 2 Free 8 Pennltled Phases 8 
Actuated Green, G {s) 50.0 50.0 100.0 41.0 Actuated Green, G {s) 44.0 
Effective Green, g (s) 50.0 50.0 100.0 42.0 Effective Green, g {s) 45.0 
Actuated g/C Ratio 0.50 0.50 1.00 0 .42 Actuated g/C Ratio 0.45 
Cleanlnce T ome (s) 4.0 4 .0 5 .0 Clearenoe Tine (s) 5.0 
Lane Grp Cap {vph) 859 602 1583 1459 .__ Grp Cap (vph) 828 
v/s Ratio Prot 0.03 vis Ratio Prot 
v/s Ratio Penn 0 .10 0 .06 0 .01 v/s Ratio Penn 0 .12 
v/c Ratio 0 .19 0.17 0.01 0.08 vic Ratio 0.22 027 
Unlfoon Delay, d1 13.8 13.6 0.0 17.4 Unlfoon Delay, d1 15.7 17.2 
Progression Faclor 0 .57 1.00 1.00 0 .93 ProgresslonFaclor 1.00 1.00 
Incremental Delay, d2 0 .5 0 .6 0.0 0 .1 Incremental Delay, d2 0.6 0.6 
Oelay{s) 8.4 14.2 0.0 16 .3 Delay (s) 16.3 16.0 
Level of SeMce A B A B Level of Service B B 
Approach Delay (s) 8.4 11 .7 16.3 Approach Delay (s) 16.3 18.0 
Approach LOS A B B Approach LOS B B 

n Soo'lln 
98.8 HCM Level of Service HCM Avemge Control Delay 17.1 
0 .85 HCM Volume to Capacity ratio 0.25 

100.0 Sum of lost bme (s) 8.0 Acluated Cyde Length (s) 100.0 Sum of lost tlme (s) 
69.5% ICU l.eYel of SeMce c lntenecllon Capacity Utiizatlon 28.1% ICU LIM!! of Servtce 

15 Analysis Period {min) 15 
c Critlcal '--Group 
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2030 Future Conditions - Scenario 3 (w/ impr.) AM Peak Hour 2030 Future Conditions -Scenario 3 (wl impr.) AM Peak Hour 
1: L St & 9th St 2: L St & 1Oth St 

~ - • • - '- ~ t ~ '.. ~ .' ~ -• • - '- ~ t ~ '.. ~ .' 

lane CoofiQuraliooS "'I ., l> 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
ToCal lost time (s) 4 .0 4.0 4.0 
L-Uti. Factor 0.95 0 .91 0 .91 1.00 1.00 1.00 
Frpb, ped/bikes 0.99 1.00 1.00 1.00 0 .92 0 .99 
Flpb. pedlbi<es 0.99 0.91 1.00 0.97 1.00 1.00 
Frt 0 .98 1.00 1.00 1.00 0 .85 0 .97 
Flt Protected 1.00 0 .99 1.00 Fit Protected 0.95 1.00 0.95 1.00 1.00 
Satd. Fla.v (prot) 3152 2894 3144 Said. Fla.v (prot) 1321 3051 1539 131 4 1435 
Flt Permitted 0 .88 0 .83 0.94 Fit Permitted 0.95 1.00 0.56 1.00 1.00 
Satd. Flow (i!enn) 2775 2414 2967 Said. Aow (~) 1321 3051 905 1314 1435 
Volume (vph) 17 156 4 127 427 64 6 4 54 1512 70 Volume (vph) 0 0 0 149 372 0 137 0 182 0 164 45 
Peak-hour factor, PHF 0.92 0.92 0 .92 0 .92 0.92 0.92 0.92 0 .92 0 .92 0.92 0.92 Peak-hour factor, PHF 0 .92 0 .92 0.92 0 .92 0.92 0 .92 0 .92 0 .92 0.92 0 .92 0.92 0 .92 
Adj. Fla.v (vph) 18 170 4 138 464 70 7 4 59 1643 76 Adj. Flow (vph) 0 0 0 162 404 0 149 0 198 0 200 49 
RTOR Reduction (vph) 0 1 0 0 9 0 0 0 0 3 0 RTOR Reduction (vph) 0 0 0 0 0 0 0 0 117 0 9 0 
Lane Group Fla.v (vph) 0 191 0 0 663 0 0 0 0 1775 0 Lane Group Fla.v (vph) 0 0 b 162 404 0 149 0 61 0 240 0 
Confl. Peds. (llhr) 54 54 54 54 69 135 135 69 Coon. Peds. (Mv) 103 i21 121 103 64 92 92 64 
Parl<!!!! !llhr~ 2 2 Part<!!i !llhr) 2 2 
T~mType Perm Perm Perm Perm T~mType Penn wstom wstom 
Protected Phases 6 2 4 8 Protected Phases 2 8 
Permilled Phases 6 2 4 8 Permitted Phases 2 4 2 
Actuated Green, G (s) Actuated Green, G (s) 40.0 40.0 50.0 40.0 50.0 
Effective Gleoo, g (I) Effective Greoo, g (s) 41.0 41 .0 51.0 41.0 51.0 
Acluated giC Ratio Actua~g/C Ratio 0.41 0 .41 0 .51 0 .41 0.51 
Clearance Time !•l Clearance rrne (s) 50 5 .0 5.0 50 5 .0 
l-ane Grp Cap (vphJ Lane Grp Cap (vph) 542 1251 462 539 732 
v/s Ratio Prot v/s Ratio Prot dl.17 
v/s Ratio Perm vis Ratio Perm 0.12 0.13 0 .16 0 .06 
vic Ratio vic Ratio 0.30 0 .32 0 .32 0.15 0.33 
Uriform Delay, d1 Uriform Delay, d1 19.8 20.1 14.4 18.6 14.4 
Progression Factor Progression Factor o:73 0 .71 1.43 1.00 2.11 
Incremental Delay, d2 lnctemeotal Delay, d2 0.9 0.4 0 .2 0.1 1.2 
Delay(s) Delay (s) 15.4 14.6 20.7 18.6 31.5 
Level of Service Level of Service B B c B c 
Approach Delay (s) Approach Delay (s) 14.8 19.5 31.5 
Approach LOS Approach LOS B B c 

Siiiliii n 
HCM Average Control Delay 43.5 0 HCM Average Control Delay HCM Level of Service B 
HCM VokJme to Capacity ratio 0.95 HCM VoMtle to Capacity ratio 
Actuated ~ Length (s) 100.0 Sum of lost time (s) 80 Actuated Cycle Length (s) Sum of lost time (s) 8.0 
Intersection Capacity Utiizatlon 1 22.5~ ICU Level of Service H lntenedion Capacity Utilzation ICU Level of Service A 
Analysis Period (min) 15 Analysis Period (min) 
c Critical Lane Group c Critical Lane Group 
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2030 Future Conditions- Scenario 3 (w/ impr.) AM Peak Hour 2030 Future Conditions -Scenario 3 (w/ impr.) AM Peak Hour 
3: Mass Ave. & 9th St 4 : Mass Ave. & 10th St 

~ - ~ ~ - '- ~ t ,. '. ~ .' ~ - ~ ~ - '- ~ t ,. '. ~ .' 
ovemen EBC R BL 

Lane ConftgUnltlons tt ., .n. <ttl+ Lane Configurations ' +to 4l+ 
Ideal Flow (~hpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow{~ 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost tme (s) 4 .0 4.0 4.0 4.0 Total Lost time (s) 4.0 4.0 4.0 
Lane Uti. Factor 0.95 1.00 0.95 0.91 Lane Ulil. Factor 1.00 0.95 0.95 
Frpb, pednlites 1.00 0.89 1.00 0.98 Frpb, ped.1llles 1.00 1.00 0.99 
Flpb, pedlbikes 1.00 1 .00 1.00 1.00 Apb, pedlbikes 1.00 1.00 1.00 0.99 
Frt 1.00 0.85 1.00 0.99 Frt 1.00 0.99 0.99 1.00 
Fit Protected 1.00 1.00 1.00 1.00 Fit Protected 0.95 1.00 0.99 0.99 
Satd. Flow (prot) 3185 1261 3 156 «56 Satd. Flow (prol) 1593 3 137 3098 3083 
Fl PenniUed 1.00 1.00 0.95 1.00 At Permitted 0.07 1.00 0.51 0.99 
Satd. Flow !'l!ennl 3185 1261 2993 «56 Satd. Flow CPerml 112 3137 1598 3083 
Vol-e(~) 0 907 938 to 1703 0 0 27 1540 84 V~e(~) 182 1767 159 337 1257 137 0 0 0 79 235 6 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0 .92 0 .92 0 .92 0.92 0.92 
Adj. Flow(~) 0 986 1020 11 1651 0 0 29 1674 91 Adj Flow(~) 196 1921 173 366 1366 149 0 0 0 86 255 7 
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 4 0 RTOR Reduclioo (vph) 0 7 0 0 6 0 0 0 0 0 t 0 
Lane Group Flow(~) 0 986 1020 0 1913 0 0 0 1790 0 Lane Group Flow (vph) 196 2087 0 0 1875 0 0 0 0 0 347 0 
Conft. Peds. (llhr) 359 140 140 134 134 205 Conn. Peds. (lnlr) 116 41 41 116 116 46 46 118 
T-Type Penn Perm Perm Tum Type pm+pt Perm Perm 
Protacted Phases 6 2 8 Protected Phases I 6 2 8 
Permitted Phases 6 2 2 8 Pennitted Phases 6 2 8 
Actuated Green, G (s) 68.0 68.0 68.0 24.0 N:tuated Gre«l, G (s) 65.0 65.0 55.0 25.0 
Effective Green, g (s) 68.0 66.0 66.0 26.0 Effective Green, g (s) 68.0 680 56.0 260 
Actuated gJC Ratio 0.66 0.66 0.68 0.26 Aduated gJC Ratio 0.66 0.68 0 .56 0.26 
Cleernnce I me {s) 2.0 2.0 4.0 6.0 Clearance Tine {s) 4.0 5.0 5.0 5.0 
Lane Grp Cap (vph) 2102 832 1975 1159 lane Grp Cap (vph) 163 2070 895 802 
vis Ratio Prol 0.31 vis Ratio Prol 0.07 c0.67 
v/s Ratio Perm c0.81 0.84 0.40 vis Ratio Perm 0.73 c1.17 0.11 
vic Ral lo 0 .47 1.23 0.97 1.54 vic Ratio 1.21 1.01 5.o1dl 0.43 
Uniform Delay, d I 8.4 17.0 16.0 37.0 Uniform Delay, d1 30.5 17.0 22.0 308 
Progression Factor 0 .17 0.24 1.00 0.76 Progression Factor 1.00 1.00 0.79 0.68 
Incremental Delay, d2 0 .3 105.6 14.1 245.5 Incremental Delay, d2 139.8 2 1.8 493.8 1.6 
Delay(s) 1.7 109,7 30.1 273.5 Delay (s) 170 .3 38.8 511.1 22.5 
Level of Service A F c F Level of Service F 0 F c 
Jl4!proach Delay (s) 56.6 30.1 273.5 Approach Delay (s) 50.2 511.1 225 
Approach LOS E c F Approach LOS 0 F c 

HCM Average Control Delay 239.8 
HCM Volume to Capacity ratio 1.55 
Actuated Cycle Length (a) 100.0 Sum of lost time (s) 
lntersedlorl Capacity Ublizatlon 145.9% ICll Level of Service 
Analysis Period (min) 15 
dl Oefacto Left Lane. Recode with 1 though lane as a left lane. 
c Critical Lane Group 
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2030 Future Conditions- Scenario 3 (w/ impr.) AM Peak H o u r 2030 Fu ture Conditions -Scenario 3 (w/ impr.) AM Peak Hour 

5 : Mass Ave. & Drivewa:r: 1 6 : Mass Ave. & Drivewa:z: 2 

~ - - ' .... ~ ~ -- ' .... ~ 
8R 

Lane Conr~gurations Lane Configuralions ., 
Sign Control stop Sign Control Fr~ 
Grade 0% Grade 0% 
Volume (vehlh) 92 1845 115 0 0 Volume (vehlh) 0 167i 0 60 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 Peak Hour Factor 0.92 0.92 0.92 0.92 
Hourly How @I.e (~h) 100 2005 1816 125 0 0 Hourly How rate (vph) 0 1816 0 65 
Pedesttians Pedestrians 
lane Width (II) Lane Width (It) 
Wamg Speed (fils) Walking Speed (fils) 
Percent Blockage Percent Blockage 
Right turn flare (veh) Right tum flare (veh) 
Median type None Median type None 
Median storage veh) Median storage veh) 
Upslrean signal (II) 350 274 Upstream signal (II) 236 368 
pX, platoon unblocked 0.45 0.45 0.45 pX, platoon unblocked 0.47 0.47 
vC, conflicting volume 1941 2747 971 vC, conflicting volume 11!16 2485 
vC1 , stage 1 conf vol vC1, stage 1 conf vol 
vC2, stage 2 confvol vC2, sta!Jl!: 2 ~! vol 
vCu, unblocked vol 1870 3660 0 vCu, unblocked vol 1608 3036 
tc, single (s) 4.1 6.8 6.9 tC, si!'9le (s) 4.1 6.8 6.9 
tC. 2 stage (s) tC, 2 stage (s) 
IF (s) 2.2 3.5 3 .3 IF(s) 2.2 3.5 3.3 
pO queue free% 30 100 100 pO queue free % 100 0 87 
eM capacity (veM!) 143 0 488 eM ca~ {veM!) 188 5 508 

J)Wction, [ane I EB1 EB2 ES ~-ws 1- ws 2 DireCtiOO. l.1!rie I EB ~ EB2 EB 3--wB'1WB~ 581 592 
Volume Total 501 802 802 1211 730 Volume T ota1 669 669 669 908 908 99 65 
Volume Left 100 0 0 0 0 Volume Left 0 0 0 0 0 99 0 
Volume Righi 0 0 0 0 125 Volume Right 0 0 0 0 0 0 65 
cSH 143 1700 1700 1700 1700 cSH 1700 1700 1700 1700 1700 5 508 
Vol~me to Capacity 0.70 0 .47 0.47 0.7 1 0.43 VOlume to Capacity 0.39 0.39 0.39 0 .53 0.53 21 .13 0.13 
Queue Length 95th (ft) 100 0 0 0 0 Queue Length 95th (II) 0 0 0 0 0 Err 11 
Control Oe!i!Y (s) 68.9 0 .0 0.0 0.0 0 .0 Control Delay 1s) 0 .0 0.0 0.0 0.0 0.0 Err 13.1 
Lane LOS F Lane LOS F 8 
Approach Delay (s) 16.4 0.0 Approach Delay (s) 0.0 0.0 6031 .1 
Approach LOS Approach LOS F 

n 
Average Delay 81i 248.3 
tnt8fSection Capacity Utmzation 103.7% ICU Level of Se(VIce 63.6% leu Level of Service 
Analysis Period (min) 15 15 
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2030 Future Conditions -Scenario 3 (w/ impr.) AM Peak Hour 2030 Future Conditions - Scenarlo 3 (w/lmpr.) AM Peak Hour 
9: M St. & 9th St 10: M St. & 10th St 

~ - ..... (' - '- ~ t !" .... + ~ ~ - ..... .f - '- ~ t !" .... + ~ 

lMle Conligurabons 'I ' t ft Lane Configlnllons ft 4t 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 • Ideal Flow (..-phpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
T olallost tiTle (S) 4 .0 4.0 4 .0 T oCal Lost tiTle (s) 4.0 4.0 
lane Uti. Factor 1.00 1.00 0.95 Lane Uti!. Factor 1.00 1.00 
Frt 0.93 1.00 0.85 0.98 Frt 0 .98 0.99 
Fft Protected 0.99 0 .95 1.00 1.00 Fft Protected 1.00 0.98 0.99 
Satd. Flow (prot) 1717 1no 1583 3474 Satd. Flow (prot) 1788 1829 1840 
F1t P0011ilted 0.99 0.95 1.00 1.00 Fit Permitted 1.00 0 .94 0.99 
Satd. Flow !f!enn) 1717 1770 1583 3474 Said. Flow !perm) 1788 17« 1840 
Volume (vph) 25 49 81 93 0 20 0 105 15 57 1462 0 Volume (vph) 0 131 55 4 6 0 0 0 0 21 177 11 
Peak-hour factor, PHF 0.92 0.92 0 .92 0 .92 0 .92 0.92 0.92 0 .92 0 .92 0.92 0.92 0.92 Pealt-hoor factor, PHF 0.92 0.92 0.92 0.92 0 .92 0 .92 0.92 0.92 0 .92 0 .92 0.92 0 .92 
Mj. Flow (vph) 21 53 88 101 0 22 0 114 16 62 1589 0 Adj. Flow (vph) 0 142 60 4 7 0 0 0 0 23 192 12 
RTOR Reduction (vph) 0 6 0 0 0 0 0 8 0 0 0 0 RTOR Reducllon (vph) 0 15 0 0 0 0 0 0 0 0 2 0 
lane Group Flow (vph) 0 160 0 101 0 22 0 122 0 0 1651 0 Lane Grou(! Flow (vph) 0 187 0 0 11 0 0 0 0 0 225 0 
T~.mType Perm Prot a.rstom !'em TwnType Penn Pem1 
Protected Phases 6! 21 2 4 8 Proleded Pha$es 6 2 8 
Permitted Phases 6 Free 8 Permitted Phases 2 
Actuated Green, G (s) 41 .0 41.0 100.0 49.0 Actuated Green, G (s) 45.0 
Effective Green, g (s) 42.0 42.0 100.0 50.0 Effective Green, g (s) 47.0 
Actuated g/C Rallo 0.42 0.42 1.00 0 .50 Actuated g/C Rallo 0.47 
Clearance rme !•l 5.0 5.0 5.0 5.0 Clearance Time (s) 6.0 
Lane Grp Cap (vph) 721 743 1583 1737 Lane Grp Cap (vph) 620 
vis Ratio Prot 0.06 0.01 0.()4 v/s Rallo Prot 
v/s Ratio Pem1 0 .09 o.d1 vis Rallo Peon 0.01 
vic Ratio 022 0.14 0.01 0.07 Ylc Ratio 022 0.01 
Uriform Delay, d1 18.5 17.8 0.0 130 Uniform Delay, d1 15.7 14.1 
Progn!sslon Factor 1.41 1.00 1.00 0.42 Prog<esslonFactor 1.00 1.00 
Incremental Delay, d2 0.7 0 .4 0.0 0 .1 Incremental Delay, d2 0.8 0 .0 
Delay (s) 26.8 18.2 0 .0 5 .5 Detay(s) 16.3 14.2 
level of SeMoe c B A A level of SeMoe B B 
Approach Delay (a) 26.8 15.0 5.5 Approach Delay (s) 16.3 14.2 
AppfO<IC!lLOS c B A Approach LOS B B 

umm 
HCM Average Control Delay 40.3 HCM level cl SeMoe 
HCM VoUna to Capacity ratio 0 .64 
Actuated Cycle Length (s) 100.0 6.0 Sum of lost lime(s) 
Intersection Capacity Utilization 69.5% c ICU level of SeMoe 
Analysis Period (min) 15 
I Phase CXII1fict between lane groups. 
c Critical lane Group 
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2030 Future Conditions -Scenario 3 PM Peak Hour 2030 Future Conditions- Scenario 3 PM Peak Hour 
1: L St & 9th St 2: L St & 1Oth St 
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~ Confoguralions .no 41+ oft. ~ Configurations 'I ott 'I fl of 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow jvphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 
~ utJ. Fador 0.95 0.95 0 .95 ~ utJ. Factor 0.91 0 .91 1.00 1.00 1.00 
Frpb, pedlbikes 1.00 0.99 099 1.00 Frpb. pedlbikes 1.00 1.00 1.00 0.96 0.98 
Flpb, pedlbikes 1.00 1.00 1.00 1.00 Flpb, pedlbikes 0.96 1.00 0.96 1.00 1.00 
Frt 1.00 0.97 0.98 0.99 Frt 1.00 1.00 1.00 0.85 0.96 
Fit Protected 1.00 0.99 1.00 1.00 FH Protected 0.95 1.00 0.95 1.00 1.00 
Said. Aow (prot) 3157 2852 3()8.4 3126 Said. Flow (prot) 1386 3037 1522 1374 1401 
FH Permitted 0.88 0.82 0.72 0.93 FHPennitted 0.95 1.00 0.63 1.00 1.00 
Said. Flow (penn) 2797 2385 2227 2901 Satd. Flow (penn) 1386 3037 1014 1374 1401 
Volo.me (llph) 27 239 5 81 255 100 12 188 37 58 1313 121 Volume (llph) 0 0 0 132 249 0 90 0 273 0 105 46 
Peak-hour faclor, PHF 0 .92 0 .92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Peak-hour faclor, PHF 0.92 0.92 0.92 0.92 0.92 0 .92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 29 260 5 88 277 109 13 204 40 61 1427 132 Adj. Flow (vpl)) 0 0 0 143 271 0 98 0 297 0 114 50 
RTOR Reduction (vph) 0 1 0 0 28 0 0 15 0 0 7 0 RTOR Reduction (vph) 0 0 0 0 0 0 0 0 160 0 18 0 
~ Group_Fiow (vptl 0 293 0 0 446 0 0 242 0 0 1613 0 ~ Group Flow (llph) 0 0 0 129 285 0 98 0 137 0 148 0 
Conft. Peds. (MY) 25 31 31 25 60 46 48 60 Conn. Peds. (Mlr) 71 01 67 71 87 37 37 87 
Perk!!!! (llhr) 2 2 PartOOg (llhr) 2 2 

Tum Type Penn Penn Penn Penn Twn Type Penn custom custom Penn 
Protected Phases 6 2 4 8 Protected Phases 2 8 
Permitted Phases 6 Pennitted Phases 2 4 4 8 
Actuated Green, G (s) Actuated Green, G (s) 45.0 45.0 45.0 45.0 45.0 
Etfeellve Green. g (a) Etfectille Green, g (s) 46.0 46.0 46.0 46.0 46.0 
Actuated g/C Ratio Actuated g/C Ratio 0.46 0.48 0.46 0.46 0.46 
~Tme(s) Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 

Lane Glp Cap (llph) Lane Glp C<!p {vph) 638 1397 466 632 644 
vis Ratio Prot v/s Ratio Prot dl.11 
v/s Ratio Penn v/s Ratio Penn 0.09 0.09 0.10 0.10 
vic Ratio vic Ratio 0.20 0.20 0.21 0.22 0.23 
Unifonn Delay, d1 Unifonn Delay, d1 16.1 16.1 16.1 16.2 16.3 
Progression Faclor Progression F aclor 0.70 0.70 1.21 2.15 1.49 
lncremenlal Delay, d2 Incremental Delay, d2 0.5 0.2 0.1 O.t 0.8 
Delay (a) Oelay(s) 11.7 11.5 19.6 34.8 25.0 
Level of SefVice Level or SefVice B B B c c 
Approach Delay (s) Approach Delay (s) 0.0 11 .6 31 .1 25.0 
Approach LOS Approach LOS A B c c 

I su 
HCM Average Control Delay 109.3 HCM level of SeMce HCM Average Control Delay 21 .8 HCM Level of SeMce c 
HCM Vobne to Capacity ratio 0.81 HCM Vobne to Capacity ratio 0.22 
Actuated C)de Length (s) 100.0 Sum of lost time (s) 8.0 Actuated ~ Length (s) 100.0 SUm of lost time (s) ao 
intersection Capacity Uliization 174.3% ICU Level of SeMce H Intersection Capacity Utilzation 50.0% ICU level of SeMce A 
Analysis Period _tmin) 15 Analysis Period (min) 15 
c Critical Lane Group c Critical Lane Group 

Manloll Marquis TIS Synchro 6 Report Maniot1 Marquis TIS Synchro 6 Report 
A. Morton Thomas & Associates A. Morton Thomas & Auociates 
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2030 Future Conditions- Soenario 3 
3: Mass Ave. & 9th St 

..1- - .. 
E 

L- Confoguratlons ++ ' Ideal Flow (lophpl) 1900 1900 1900 
T olal Lost lime (I) 4.0 4.0 
Lane Uti. Factor 0.95 1.00 
Frpb,~ 1.00 068 
~- ped/bl<es 1.00 1.00 
Frt 1.00 0.85 
Fit ProCee1ed 1,00 1.00 
Satd. Flow (prOI) 3185 975 
Fit Permilled 1.00 1.00 
Satd. Flow (penn) 3185 975 
Voh.rne (llph) 0 1682 934 
Peak-OOIK factor. PHF 0 .92 092 0.92 
Adj. Flow (~h) 0 1828 1015 
RTOR Reduction (vph) 0 0 0 
lane Group Flow (vph) 0 1828 1015 
Conft. Peds. (lltlr) 744 433 
T..r~ Type Penn 
PrOiected Pllaaes 6 
Permitted Phases 6 
Acluated ~-.. G (s) 86.0 68.0 
Ell"edlve Greel. g (s) 66.0 66.0 
Adualed g/C Rallo 0.66 0.68 
Clearance Tlma (I) 2.0 2.0 
Lane Grp Cap (llph) 2102 644 
v/s Ratio Prot 057 
vis Ratio Penn C1.04 
vic Ratio 0.87 1.58 
Uriforrn Delay, d I 13.6 17.0 
Progression Factor 0 .74 0 .76 
lncrementll Delay, d2 0.5 259.9 
Delay(s) 10.6 272.Il 
level of SeMce B F 
~Oelay(s) 104.2 
Approach lOS F 

HCU Av.llge Control Delay 
HCM Vok.rne to Capacity ratio 
Aclualed C)"CCe length (s) 
lntersedlon Cepacity UtiJizalion 
Analysis Pet1od (min) 
c Critical Lane Group 

Man1ott Marquis TIS 
A. Mor1on Thomas & Associates 

PM Peak Hour 

- t 
4-tf> 4tt 

1900 1900 1900 1900 1900 1900 1900 1900 1900 
4.0 

0.95 
0.94 
1.00 
0.97 
1.00 

2910 
0.95 
2m 

1 1016 
0.92 0 .92 

1 1104 
0 20 
0 1344 

433 
Penn 

2 
2 2 

66.0 
660 
066 

4.0 
1633 

0.46 
0.73 
11.2 
1.00 

2.6 
13.8 

B 
13.8 

B 

238 0 
0.92 0.92 
259 0 

0 0 
0 0 

744 5 12 

5u'n of lost time (I) 
IClllevel of SeMcf! 

0 0 
0 .92 0.92 

0 0 
0 0 
0 0 

127 

54 
0.92 

59 
0 
0 

127 
Penn 

4.0 
0.91 
0.97 
0.99 
0.99 
1.00 

4375 
1.00 

4375 
1256 98 
0.92 0.92 
1365 107 

4 0 
1527 0 

512 

8 

S~6Report 

2030 Future Conditions - Scenario 3 
4: Mass Ave. & 10th St - .. 
lane Configurations 4-tf> 

PM Peak Hour 

-
oft+ 

Ideal Flow(vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost lime (1) 4.0 
Lane Util Factor 0 91 
Frpb, ped.1likes I 00 
~. pedlbikes I 00 
Frt 0.99 
Fit Plolected I 00 
Satd. Flow (prOI) 4507 
Fl Pemvlled 0 66 
Satd. Flow !penn) 3095 
Vok.rne (vph) 273 2511 146 150 90 0 
Peak-OOIK factor, PHF 0 92 0.92 0.92 0.92 0.92 092 
Adj. Flow (vph) 297 2129 
RTOR Redudion (vph) 0 1 
Lane Group Flow (vph) 0 3164 
Conft. Peds. ("~!f) 118 
Tum Type Penn 
Proleded ""- 8 
f'emlitted Phases 8 
Aduated Green, G (s) 
Elfective Greoo, g (s) 
Acluated g/C Ratio 
Clearance Time (s) 
Lane Grp Cap (vph) 
v/s Ratio Prol 
vis Rallo Penn 
vic Rallo 
Uriforrn Delay, d I 
Progression Factor 
lnc:r811*1tal Delay, d2 
Delay{s) 
level of SeMce 
Approach Delay (s) 
Approech LOS 

HCU A-.ge Cormll Delay 
HCM Vollme lo Capacity rabo 

159 163 96 
0 0 0 
0 0 0 

64 64 96 
Perm 

2 
2 

Aclualed C)"CCe lengll (s) 100.0 Sum of lost tme (1) 
lntenecbon Capacity Utiizallon 146.9% ICU level of SeMce 
Allalysls Pet1od (min) 15 
dl Defacto Left Lane. Reoode with I though lane as a left lane. 
c Critlcal Lane ~p 

Marriott Marquis TIS 
A. Mor1on Thomas & Associates 

0 
0 
0 

93 

0 0 
0.92 0.92 

0 0 
0 0 
0 0 

64 

n 
092 

78 
0 
0 

64 
Perm 

8 

.40 
0-95 
100 
0.97 
0.99 
0.96 

2996 
0.96 

2996 
97 8 

0.92 092 
105 7 

3 0 
187 0 

8 

70 
8 .0 

0.08 
50 

2.40 

008 
0.78 
45.1 
1.00 
21 .8 
666 

E 
66.6 

E 

93 
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2030 Future Conditions- Scenario 3 PM Peak Hour 2030 Future Conditions- Scenario 3 PM Peak Hour 
5: Mass Ave. & Drivewa~ 11 6: Mass Ave. & OriYewa~ 12 

.,_. - - '- \.. .; .,_. - - '- \.. .; 
sa SBR 

Lane Configufatioos Lane eonrogunllions 'I r 
Sign Control Stop Sign Control Stop 
Grade 0% Grade 0% 
VoiiJI'fle (11ehll1) 82 101 0 0 Volume (llelllh) 0 0 115 76 
Peak Hour Factor 0.92 0.92 0.92 0.92 Peak Hour Factor 0 .92 0.92 0.92 0.92 0 .112 
Hour1yftow rate (vph) 89 110 0 0 Hourly flow rate (vph) 0 2807 0 125 83 
Pedeslllans Pedesbians 
Lane Width (II) Lane Wldlh (II) 
Walking Speed (11/s) Walking Speed (IVa) 
Percent Blockage Percent Blockage 
Righi tum nare (veh) Right tum flare (veh) 
MediarJ type None Median type None 
Median storage veh) Median storage veh) 
Upslream signal (1\) 350 274 Ufll!lream signal (ft) 236 388 
pX, platoon unblocked 0.74 0.75 0.74 pX, pla1oon unblocked 0.79 0.72 0.79 
vC, oonfticllng volume 1211 2282 605 vC, conlli<:mg volume 1101 2037 551 
vC 1, stage 1 conf YOI vC 1, stage 1 conf val 
vC2, stage 2 conr YOI vC2. stage 2 conf val 
vCu, unblocked val 933 623 115 vCu, unblocked val 860 643 161 
IC, single (s) 4.1 6.8 6.9 tC, si1gle (s) 4.1 6.8 6.9 
tC, 2 stage (s) tC, 2 stage (s) 
tF (s) IF (s) 2.2 3.5 3 .3 
pO queue free % pO queue free % 100 57 88 
eM capacity (llelllh) eM capacity (llelllh) 613 294 674 

W82 581 SB2 
Volume T olal Volume Total 551 125 83 
Volume Left Volume Left 0 125 0 
Volume Right Volume Right 0 0 83 
cSH cSH 1700 294 674 
Volume to Capacity Volume to Capacity 0.32 0.43 0.12 
Queue Length 95th (ft) Queue length 95th (rt) 0 51 10 
Control Delay (s) Control Delay (s) 0.0 26.0 11.1 
Lane LOS Lane LOS D 8 
Approach Delay (s) 0.0 Approach Delay (s) 0.0 0.0 20.1 
Approach LOS Approach LOS c 

I 
0 .7 1.0 

99.3% ICU Level of SeMc:e F 69~ ICU Level of Service c 
15 15 

Marriott Marquis TIS Synchro 6 Report Mario~! Marquis TIS Synchro 6 Report 
A Morton Thomas & Associates A Morlon Thomas & Associates 
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2030 Future Conditions- Scenario 3 PM Peak Hour 2030 Future Conditions - Scenario 3 PM Peak Hour 
9: M Sl & 9th St 10: M Sl & 10th St 

.,} - • f - '- ~ t r \. ' ./ .,} - • f - '- ~ t r \. ! .I 

t.- Confogunlllons 4> ' l' tt+ oft l8ne CooliguralioM ,. of 4> 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow ('o'phpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total lost tme (1) 4.0 4.0 4.0 4.0 4.0 T otallost lime (s) 4.0 4.0 4.0 
lane W. Factor 1.00 1.00 1.00 0.95 0.95 Lane W Fac:tor 1.00 1.00 1.00 
Frt 098 1.00 0.85 0.99 1.00 Frt 098 1.00 0.98 
Fll'lutecied 0.99 0.95 1.00 1 00 099 Fl Prolecled 1.00 0.98 0.99 
Said. Flow (prot) 1765 1770 1583 3497 3510 Said. Flow (prot) 1825 1817 1814 
At Penmtled 0.99 0.53 1.00 1.00 0.83 At Pennllled 1.00 0.93 0.99 
Said. Flow (penn) 1765 985 1583 3-497 m 1 Said. Flow (penn) 1825 173-4 1814 
Volume (llph) 55 121 81 73 0 69 0 290 25 68 336 0 Volume (vph) 0 2n 49 1 1 0 0 0 0 31 98 17 
Peak-hot6 fac:lor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 Peak-hour fac:lor, PK' 0.92 092 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 092 0.92 
Adj Flow (vph) 60 132 88 79 0 75 0 315 27 74 365 0 Adj Flow (vph) 0 296 53 1 1 0 0 0 0 34 104 18 
RTOR Reduction (vph) 0 16 0 0 0 0 0 7 0 0 0 0 RTOR Reduclicn (llph) 0 6 0 0 0 0 0 0 0 0 5 0 
'--Group Flow~ 0 284 0 79 0 75 0 336 0 0 439 0 Lane Group Flow{~) 0 3-43 0 0 2 0 0 0 0 0 151 0 
Twn Type Penn rust om Free Penn TwnT)'IMI Penn Penn 
Prolecled Rlases 6 4 8 Pro6ad.ed Phases 6 2 8 
Pennilled Rlases 6 2 Free Permitted Phases 2 8 
Aduated <>-n, G (1) 41.0 41.0 100.0 500 l'duated Green, G (1) 
Etfedille Green, g (I) 42.0 42.0 100.0 50.0 BrectMI Green, g (I) 
Adualed g/C Ratio 0.42 0.42 1.00 0.50 Actuated g/C Rallo 

Clearance rme !•l 5.0 5.0 4.0 CleJnnce Tme (I) 

Lane Gql Cap (~) 741 414 1583 1749 Lane Grp Cap (vph) 
vis Ratio Prot 0.10 vis Rallo Prot 
vis Ratio Penn 015 008 0.05 v/s RatiO Penn 0.08 
vic Ratio 0.36 0.19 0.05 0.19 vic Ratio 0.40 0.19 
Urifonn Delay, d 1 198 18.3 00 13.8 Uniform Delay, d1 17.3 16.5 
Progression Factor 1.82 1.00 1.00 1.01 Progression Fac:tor 100 1.00 
lnaemental Delay, d2 1.3 1.0 0.1 0.2 Incremental Delay, d2 1.4 05 
Delay (s) 37.2 19.3 0.1 14.2 Oelay(s) 18.7 17.0 
level of Service D B A B level of Service B B 
Approech Delay (s) 37.2 9.9 14.2 ~Oelay(s) 18.7 17.0 
Approach LOS D A B ~LOS B B 

HCM Average Control Delay HCM Level of Service HCM Awrage Conlrol Delay 18.1 HCM level of Service B 
HCM Volume lo Capacity ratio HCM Volwne lo Capecfty n1tio 0.29 
Actuated C)'de length (s) Sum of losl time (s) 8.0 AcbJaled C)'de length (1) 100.0 Sum of lost &ne (s) 8.0 
lntersedion Capacity Utilzatlon ICU Level of SeMce A lnleneclion Capacity Utilz.alion 31.11% ICU level of Service A 
~Period (min) Analysis Period (mil) 15 
c Critical Lane Group c Criticall- Group 

Manloll MarQub ns Syndvo 6 Report MlwTioU Marquis TIS Syndvo B Report 
A. Morton Thomas & Associates A. Morton Thomas & AssociMa 
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2030 Future Conditions - Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditions -Scenario 3 (w/ impr.) PM Peak Hour 
1: L St & 9th St 2: L St& 10th St 

__)- - .. .( - '- ~ t ~ '-. + ~ __)- - .. .( - '- ~ t ~ '.. + ~ 
ovemeo [ BR s 

Lane Configurations 41t 41t <tt+ 41t Lane Configurations 'I <t+ 'I ' <t 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
TaiBI lost time (s) -4.0 -4.0 -4.0 4 .0 Total lost time (s) -4.0 4 .0 -4.0 -4.0 4.0 
Lane Uti. Factor 0 .95 0.95 0 .95 0 .95 Lane lJtj, Factor 0 .91 0.91 1.00 1.00 1.00 
Frpb, pedn>ikes 1.00 0.99 0 .99 1.00 F rpb, pedlbikes 1.00 1.00 1.00 0 .96 0 .98 
Flpb, pedlbikes 1.00 1.00 1.00 1.00 Flpb, pedlbikes 0.96 1.00 0 .96 1.00 1.00 
Frt 1.00 0.97 0.98 0 .99 Frt 1.00 1.00 1.00 0.85 0.96 
Fit Protected 1.00 0.99 1.00 1.00 Flt Protected 0 .95 1.00 0.95 1.00 1.00 
Said. Flow (prot) 3156 28<45 3084 3 126 Satd . Flow (prot) 1386 3037 1522 1374 1401 
Fit Pennilted 0.88 0.82 0.8<4 0.93 Fit Pennilted 0 .95 1.00 0.63 1.00 1.00 
Satd. Flow (perm) 2784 2349 2587 2903 Said . Flow (penn) 1386 3037 1014 1374 1401 
Volume (vph) 27 239 5 81 255 100 12 188 37 56 13 13 121 Volume (vph) 0 0 0 132 249 0 90 0 273 0 105 46 
Peak-hour factor, PI-F 0 .92 0.92 0 .92 0.92 0.92 0.92 0.92 0.92 0 .92 0 .92 0 .92 0.92 Peak-hour factor, PHF 0.92 0 .92 0.92 0.92 0 .92 0 .92 0.92 0 .92 0.92 0 .92 0 .92 0.92 
Adj. Flow (vph) 29 260 5 88 2n 109 13 204 40 81 1427 132 Adj. Flow (vph) 0 0 0 143 271 0 98 0 297 0 114 50 
RTOR Reduction (vph) 0 1 0 0 28 0 0 15 0 0 7 0 RTOR Redudioo (vph) 0 0 0 0 0 0 0 0 160 0 16 0 
Lane Group Flow (vph) 0 293 0 0 4-46 0 0 242 0 0 1613 0 Lane Group Flow (vph) 0 0 0 129 285 0 98 0 137 0 148 0 
Conll. Peds. (flhr) 25 31 31 25 60 48 46 60 Conft. Peds. (1/hf) 71 1fT 1fT 71 87 37 37 87 
Parting (Mlr) 2 2 Parking (tAl!.) 2 2 
Tum Type Penn Penn Penn Penn Tum Type Penn custom custom Penn 
Prolected Phases 6 2 4 8 Protected Phases 2 8 
Permitted Phases 6 2 4 8 Pennitted Phases 2 4 .. 8 
Actuated Green, G (s) Actuated Gr&M, G (I) -45.0 45.0 45.0 -45.0 45.0 
Effective Gre«o, g (s) Effective GreM, g (s) 46.0 46.0 48.0 48.0 46.0 
Actualed g/C Rallo Actuated gJC Rallo 0 .48 0.46 0.48 0.48 0.46 
Cleaalce nne (•I Clearance nne (s) 5.0 5 .0 5.0 5.0 5.0 
Lane Grp Cap (vph) Lane Grp Cap (vph) 838 1397 466 632 644 
v/s Rallo Prot v/s Rallo Prot c0.11 
v/s Ratio Penn 0.11 c0.19 0.09 v/s Ratio Penn 0.09 0.09 0.10 0.10 
vic Ratio 029 0.53 0 .17 vic Ratio 020 0.20 0.2 1 0.22 0 .23 
Unifoon Delay, d1 22.9 25.3 10.7 Uniform Delay, d1 16.1 16.1 18.1 16.2 16.3 
Progression Factor 0 .92 1.00 0 .63 Progression Factor 0 .84 0 .84 1.07 1.-40 1.49 
Incremental Delay, d2 0 .7 2.3 02 Incremental Delay, d2 0.5 0 .2 0 .-4 0.3 0.8 
Detay(s) 21.7 27.6 6.9 Delay(s) 10.6 10.6 17.6 22.9 25.0 
Le...,. of Service c c A level of Service B B B c c 
Approach Delay (s) 21.7 27.6 6.9 Approach Delay (1) 0.0 10.6 2 1.6 25.0 
Approach LOS c c A Approach LOS A B c c 
n 

HCM Average Control Delay 32.-4 HCM level or Service 17.5 HCM level of Service B 
HCM Volume to Capacity ratio 0.61 0.22 
Actuated Cyde Leogth {a) 100.0 Sum of lost time (s) 6.0 100.0 Sum of lost time (s) 8.0 
lntenection Capacity Utiiz.ation 151.0'!1. ICU Level or Service H 50.0% ICU Level or Service A 
Analysis Pef1od (min) 15 15 
c Critical Lane Group 

MamoU MOfqUis TIS Synchro 6 Report Marriott Marquis TIS Synchro 6 Report 
A Menon Thomas & Associates A Morton ThomaJ & Associates 
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2030 Future Conditions- Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditions - Scenario 3 (w/ impr.) PM Peak Hour 
3: Mass Ave. & 9th St <1: Mass Ave. & 10th St 

/ - .. ., - '- ~ t r .... ~ .I / - .. ., - '- ~ t ~ .... ~ .I 

~ Conligurallons +t ., 4ft ot+t. ~ Conligunlbona 'I +to oft. 4ft 
Ideal Flow ('Jilhpl} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow ('Jilhpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost tme (s) 4.0 4 .0 4.0 4 .0 Total lost tme (s) 4.0 4 .0 4 .0 4 .0 
~ Utl. Factor 0 .95 1.00 0.95 0 .91 Lane Ut• Factor 1.00 0.95 095 0.95 
Frpb, pec!M(es 1.00 0.68 0.94 0 .97 Frpb, pedtblkes 100 1.00 0 .99 0.99 
Flpb, pedlbikes 1.00 1.00 1.00 0.99 Flpb, pedlbikes 1.00 1.00 1.00 0 .90 
Frt 1.00 0 .85 0 .97 0 .99 Frt 1.00 0 .99 0 .99 0 .99 
Fit Protedad 1.00 1.00 1.00 1.00 Fit Proledad 0 .95 1.00 0 .99 0 .98 
Said. Flow (prol) 3185 975 2910 4375 Sold. Flow (prol) 1691 3 151 3108 2754 
Fl PenniUed 1.00 1.00 0.95 1.00 At PerrniUed 0 .19 1.00 0 .50 0 .98 
Satd. Flow (penn) 3185 975 2m 4375 Satd Flow !!!!!:!!!! 318 3151 1554 2754 
Voltma (\1lh) 0 1682 934 1 1016 238 0 0 0 54 1256 98 Volume ("Ph) 273 2511 148 150 849 90 0 0 0 72 97 6 
Peak-hcu factor, PHF 0 .92 0.92 0.92 0.92 0 .92 0.92 0.92 0 .92 0.92 0 .92 0 .92 0 .92 Peak-hour faclor, PHF 0.92 0.92 0.92 0 .92 0 .92 0 .92 0.92 0 .92 0 .92 0.92 0 .92 0 .92 
Adj. Flow (\1lh) 0 1828 1015 1 1104 259 0 0 0 59 1365 107 Adj. Flow ('Jilh) 297 2729 159 163 923 98 0 0 0 78 105 7 
RTOR Redudlon ('Jilh) 0 0 0 0 20 0 0 0 0 0 4 0 RTOR Radudlon ('Jilh) 0 4 0 0 7 0 0 0 0 0 3 0 
Lane Group Flow ('Jilh) 0 1828 1015 0 13« 0 0 0 0 0 1527 0 ~Group Flow ('Jilh) 297 2884 0 0 11n 0 0 0 0 0 187 0 
Cordi. Peds. ~~ 744 433 433 744 5 12 127 127 512 Conll. Peds. (IJI¥) 98 84 84 96 93 84 84 93 
Tum Type Penn Penn Penn Tum Type pm+pl Penn Penn 
Prolected Phases 6 2 8 Protected Phases 1 6 2 8 
PermiUad Phases 6 2 2 6 Pennittad Phases 6 8 
Actuated Green, G (s) 68.0 68.0 68.0 2.4.0 Adualed Green, G (s) 60.0 60.0 100 
BfecliYe Green, g (S) 66.0 68.0 66.0 26.0 ElfectMI Green, 0 (a) 610 81 .0 11 .0 
~giCRaclo 0.68 066 0.68 026 Aclu8led giC Rallo 081 0.81 0 . 11 
Cleaooce Time ~·I 2.0 20 4.0 6 .0 Clearance Tine ~·I 40 5.0 5 .0 
Lane Glp Cap ('Jilh) 2102 644 1833 1138 ~ Glp Cap ('Jilh) 334 2552 303 
vis Ratio Prol 0.57 vis Rallo Prol 0 .05 c092 
vis Ratio Perm c1 .04 0.48 0.35 vis Rallo Perm 0.67 0 .76 0.07 
vic Ratio 0 .67 1.58 0 .73 1.34 vic Ratio 0 .89 1.13 2 .23<11 0.62 
Uniform Delay, d1 13.6 17.0 11 .2 37.0 Uniform Delay, d1 6.8 9.5 14.5 42.5 
Progression Factor 0 .50 0 .58 1.00 0.56 Progression Factor 1.00 1.00 0.96 0 .91 
lncnmental Delay, d2 0.5 259.9 2.6 155.6 Incremental Delay, d2 27.6 84. 1 42.5 9 .0 
Delay(s) 7.3 269.5 13.8 176.5 Oelay(s) 34.6 73.6 56.7 47.8 
Level of SeMce A F B F Level of SefYice c E E 0 
Approach Delay (a) 100.9 13.8 176.5 Approach Delay (1) 70.0 58.7 47.8 
Approach LOS F B F Approach LOS E E 0 

I umm 
HCM Awrage Control Delay 100.4 HCM Lewl of Service HCM Awrage Control Delay 65.6 
HCM Volume to Capacity ratio 1.51 HCM Volume to Capacity ratio 1.07 
Aduated C)'de Lengll (a) 100.0 Sum of lost lime (I ) Actuated C)de Length (s) 100.0 
Intersection Capac:ity Utmation 170.1% ICU Level of SeMce lntersecllon Capacity lJ1iimllon 152.8% 
MtJiopis Period (min) 15 lvlBiytis Period (mil) 15 
c Critical Lano Group dl Oefacto Left~- Reoode with 1 though ,_as a left'-· 

c Critical Lane Gloup 

Manlolt Marquis ns Syndlro 6 Report MarT1oll Mlrquis TIS Syndlro 6 Report 
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2030 Future Conditions - Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditions -Scenario 3 (w/ impr.) PM Peak Hour 
9: M Sl & 9th St 10: M Sl & 1oth St 

/ - .. .. - '- ' t ,. '. ~ ~ / - ..... .. - '- ' t t* \.. ~ ~ 
t eoc s 

1.-le Conli§uratiom 4t 1! T' +Tt .t+ '-- Configurations l+ .r 4t 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow (-.phpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
TOial Lost Woe (S) 4.0 4.0 4.0 4.0 4.0 T oCal Lost tme (s) 4.0 4.0 4.0 
1.-le UtJ Factor 1.00 1.00 1.00 0.95 0.05 LaM Uti. Factor 1.00 1.00 1.00 
Frt 0.96 1.00 0.85 0.99 1.00 Frt 0.98 1.00 0.98 
Fit Protected 0.99 0.95 1.00 1.00 0.99 Fit Protec:ted 1.00 0.98 0.99 
Said. Flow (prot) 1765 1770 1583 3497 3510 Said. Flow (prol) 1825 1817 1814 
Fit PenniUed 0.99 0.53 1.00 1.00 0.83 FftPenniUed 1.00 0.93 0.99 
Said. Flow (e!!!!.!) 1765 985 1583 3497 2931 Said. Flow (penn) 1825 1734 1814 
Voh.me (vph) 55 121 81 73 0 69 0 290 25 68 336 0 Volwne (vph) 0 272 49 1 1 0 0 0 0 31 98 17 
Peak-hour factor, PH' 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Peal< -hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0 .92 092 0.92 0.92 0.92 
Adj. Flow (vph) 60 132 88 79 0 75 0 315 27 74 365 0 Adj. Flow (vph) 0 298 53 1 1 0 0 0 0 34 104 18 
RTOR Reduction (vph) 0 18 0 0 0 0 0 7 0 0 0 0 RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 5 0 
Lane Groul! Flow (~h) 0 264 0 79 0 75 0 336 0 0 439 0 Lane Grou!! Flow (vph) 0 343 0 0 2 0 0 0 0 0 151 0 
n.mType Penn custom Free Penn TOOl T)'l)e Penn Penn 
Protected Phases 6 4 8 Protected Phases 6 2 8 
Permitted Phases 6 2 Free Permitted Phases 2 8 
Actuated Green, G (s) 41 .0 41 .0 100.0 50.0 Actuated Green, G (a) 45.0 44.0 
Elfecliw Green, g (s) 42.0 42.0 100.0 50.0 Elfedive Green, g (s) 47.0 45.0 
Actuated gJC Rallo 0.42 0.42 1.00 0.50 Actuated g/C Rallo 0.47 0.45 
Cle8lllnce Tine (s) 5.0 5.0 4.0 Clearance Tme (s) 8.0 5.0 
Lene Grp Cap (-.ph) 741 414 1583 1749 Lane Grp Cap (vph) 815 816 
vis Rallo Prot 0.10 vis Rallo Prot 
v/s Rallo Penn 0.15 0.08 0.05 v/s Rallo Penn 0.00 0.08 
vic Rallo 0.36 0.19 0.05 0.19 vic Rallo 0 .00 0.19 
Unlf01111 Delay, d1 19.8 18.3 0.0 13.8 UnifOITTl Delay, d1 14.1 16.5 
Progression Factor 1.82 1.00 1.00 1.49 Progression Factor 1.00 1.00 
Incremental Delay, d2 1.3 1.0 0.1 0.2 Incremental Delay, d2 0.0 0.5 
Delay (s) 31.2 19.3 0.1 20.8 Delay (s) 14.1 17.0 
Level of Service 0 B A c Level of SeMce 8 8 
Approach Delay (s) 37.2 9.9 20.8 Approach Delay (S) 14.1 17.0 
Approach LOS 0 A c Approach LOS 8 B 

nl umm n eriiCtiiii 
HCM Average Control Delay 21.2 HCM Average Control Delay 18.1 B 
HCM Volume to Capacity ratio 0.33 HCM Vokme to Capacity ratio 0.29 
Actuated Cycle lenglh (a) 100.0 Sum of lost time (s) 8.0 Actuated C)'de Length (s) 100.0 Sum of lost tme (s) 8.0 
lnteraec:lion Capacity Utiimlion 51.1% ICU level of SeMce A lntersec:tion Capacity Utilization 31.8% tCU Lewl of SeMce A 
Analysis Period (min) 15 Analysis Period (mil) 15 
c; Critical Lane Group c; Critical Lane Group 
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2030 Future Conditions -Scenario 3 (w/ impr.) PM Peak Hour 2030 Future Conditions- Scenario 3 (w/ impr.) PM Peak Hour 
5: Mass Ave. & Drivewa~ #1 6: Mass Ave. & Orivewa~ #2 

~ - ' '... ~ ~ - '- '... ~ - - WBR SBC SBR 

Lane Configurations Lane Confogorafions 'i 7' 
Sign Control Stop Sign Control Stop 
Grade 0% Gnlde 0% 
Volume (Yehlh) 82 1013 101 0 0 Volume (vehlll) 0 0 115 76 
Peak Hour Fedor 0.92 0.92 0.92 0.92 0.92 Peak Hour Fedor 0.92 0.92 0.92 0.92 0 .92 
Hourly flow rate (vph) 89 1t01 110 0 0 Hourly flow rate (vph) 0 2807 0 125 83 
Pedestrians Pedestrians 

L-W!dth(ll) L-Width(fl) 
Waiting Speed (ftls) Walking Speed (ftls) 

Percent Blockage Percent Blockage 
Right tum Rare (veh) Right tum flare (veh) 
Median type None Median type None 
Median storage veh) Median storage veh) 
Upslream signal (II) 350 27<4 Upstream signal (II) 236 388 
pX, platoon unblocked 0.7<4 0.<41 0.74 pX, platoon unblocked 0.79 0.36 0 .79 
vC, confiding volume 1211 2282 605 vC, conflicting volume 1101 2037 551 
vC 1. stage 1 conr vel vC1, stage 1 conr vel 

vC2, stage 2 conr vo1 vC2, stage 2 conr vel 
vCu, unblocked vel 933 0 115 vCu, unblocked vol 860 0 161 
tC, single (s) 4.1 6.8 6 .9 tC, single (s) 4.1 6.8 6.9 
tC, 2 stage (s) tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 tF(s) 3.5 3.3 
pO queue free % 83 100 100 pO queue free % 66 88 
eM capacity (vehlh) 539 353 an eM capacity (vehlh) 372 674 

Dmtll5il=tiilii ~EB f't'!EII~""'E~ 3j5WlT1-wB~ (!~[ane• Ell:! W81">W2 S!l1 SB2 

Volume Total 656 11137 1137 734 477 Volume Total 936 551 551 125 83 
Volume Left 89 0 0 0 0 Volume Left 0 0 0 125 0 
Volume Right 0 0 0 0 110 Volume Right 0 0 0 0 83 
cSH 539 1700 1700 1700 1700 cSH 1700 1700 1700 1700 1700 372 674 
Volume to Capacity 0.17 0.67 0.67 0.43 0.28 Volume to Capacity 0.55 0,55 0.55 0.32 0.32 0.34 0.12 
Queue Length 95th (rt) 15 0 0 0 0 Queue Length 95th (II) 0 0 0 0 0 36 10 
Control Delay (s) 4.5 0.0 0.0 0.0 0.0 Control Delay (s) 0.0 0.0 0.0 0.0 0.0 19.5 11 :1 
Lane LOS A Lane LOS c B 
Approach belay (s) 1.0 0.0 Approach Delay (s) 0.0 0.0 16.2 
Approach LOS Approach LOS c 

n umm 
Average Delay 0 .7 Average Delay 0.8 
Intersection Capacity Utilization 99.3% ICU Lew! or SefVice Intersection Capacity Utilization 69.2% ICU Level or Service 
Analysis Period (min) 15 Analysis Period (min) 15 
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