HCM Signalized Intersection Capacity Analysis Year 2030 + Project PM

6: Discovery & Street A 8/2412013
A ey v A AL S

Movement  EBL EBT EBR__WBL WBT WBR NBL NBT NBR SBL  SBT  SBR

Lane Cenfigurations L % M ¥ ;S % S

Volume (vph) 168 1612 75 75 951 98 75 42 75 78 47 218

Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1800 1500 1900 1900 1900 1900 1900

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

Lane UtH, Factor 100 095 100 081 100 1.00 1.00  1.00

Frt 1.0¢ 099 100 099 100 080 100 088

Flt Protected 095  1.00 095  1.00 095 1.00 095 1.00

Satd. Flow (prot} 1770 3516 1770 5014 1770 1683 1770 1633

Flt Permitted 095 1.00 095 1.00 095 1.00 095 100

Satd. Flow {pemm) 1770 3516 1770 5014 1770 1683 1770 1633

Peak-hour factor, PHF 095 085 095 09 095 09 09 095 095 09 095 095

Adj. Flow (vph) 177 1697 79 78 1001 103 79 44 79 82 49 229

RTOR Reduction {vph} 0 2 0 0 8 0 0 82 0 0 169 v

Lane Group Flow (vph) 177 1774 0 79 1096 0 79 61 0 82 108 0

Turn Type Prot Prot Prot Prot

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases

Actuated Green, G (s) 162 604 110 552 77 15 111 149

Effective Green, g (s) 16.2 604 110 552 77 115 11.1 149

Actuated g/C Ratio 045 055 010  0.50 007 0410 010 014

Clearance Time (s) 40 40 4.0 40 40 40 4.0 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 261 1931 177 2516 124 176 179 221

v/s Ratig Prot c0.10  c0.50 004 022 c0.04 004 0.05 007

v/s Ratio Perm

v/c Ratio 088 092 045 044 064 035 046 049

Uniform Delay, d1 44.4 226 46.6 17.5 498 458 46.6 44.0

Progression Factor 1.00 1.00 100 100 1.00 1.00 100 100

Incremental Delay, d2 6.8 8.5 1.8 0.6 10.3 1.2 19 T

Delay (s) L B 484 180 601 470 485 458

Level of Service 8} c [ B E D D D

Approach Delay (s) 329 200 52.1 464

Approach LOS c C [ D

Intersection Summary g

HCM Average Control Delay ANz HCM Leve! of Service c

HCM Volume to Capacity ratio 0.78

Acluated Cycle Length {s) 110.0 Sum of lost time (s} 12.0

Intersection Capacity Utilization 84.5% ICU Level of Service E

Analysis Period {min) 15

¢ Critical Lane Group

Cptien C

Baseline Synchro 7 - Report
Page 1




Queues Year 2030 + Project PM

5: Discovery & Rush Drive 912412013
—- v T N £

CaneGroup "EBT WBL  WBT  NBL NER

Lane Group Flow {vph) 1665 361 1021 128 526

vic Ratio 091 048 026 056 083

Contro! Delay 299 5 31 454 368

Queue Delay 0.0 0.0 04 0.0 0.0

Total Delay 289 35 36 454 368

Queue Length 50th (ft) 448 90 &4 69 248

Queue Length 95th (ft} #630 141 73 119 #4424

Intemal Link Dist {ft) 1853 224 I

Turn Bay Length (ff) 156

Base Capacity {vph) 1820 748 3972 35 631

Starvation Cap Reducin 0 ¢ 2292 0 0

Spillback Cap Reductn 4] 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 091 048 061 041 083

Intersection Summary g e e e ey o

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximurm afler two cycles,

OP+ ;l'\ C—
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Qusues Year 2030 + Project PM
6: Discovery & Strest A 92412013
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University District Specific Plan

San Marcos

On — Site Traffic Study
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TABLE B
August 14, 2013

San Marcos - University Specific Plan Update

East Side - WITH TARGET OPTION - Queuing Analysis Worksheet - P Peak Howr

Eastboyund Westbound [ Northhound Southbound
Left Through Rigl Threugh Right Left Through Left Through Right
INTERSEGTION Control 96th % | Storage | 95th % B5Lh % Storage | 95th% 9g5th % | Storage B5ih % | Storage | 95th% | Slorage Slorage | 85th% | Storage | 95th% | Storage
Queuye | Length | Quewe | Storage | Queus Length | Quewe | Storage Cuewe | Lenglh Queue | Length | Queua | Lengih Langth { Queus | Length | Queus | Length
Per Lane{ Per Lane | Per Lane | Length Per|Per Lane| Per Lane | Par Lane |Length Per] Per Lane | Per Lane 5| Per Lang | Per Lane | Por Lane | Par Lane Per Lane | Par Lana | Per Lane | Per Lane | Per Lane
(8} £ (it} Lane {ft) [G5]] _{ft) Lane {ft) (1] {ft) (53] (3] J113] {f) \id] {ft} () () 4]
Twin Daks Valley . ot
Rd./ Carmel 5¢, | Fiaht In/ 0ot —_— — — _ — —— _ 150 Limitedd —— _ n — - —_— — —_ —-—
Twin Oaka Valley y :
Rd. [ North Clty Or. Signafized 229 250 172 464 ar 203 500 127 200 65 2K 314 851 as0 331 600 . .
Wain St’ﬁ;t fotreat g alized | 188 260 465 507 . 611 569 . . 146 | 10 119 08 100 21 590 118 150
Bartam Lrive! | sionalizad | 210 260 40 770 . 215 o . _ - B . 100 o _ 55 466
rect B - - —
Carmel Street/

Strast C Teo-Way Stop| —_— — — - — —_— o — - —_— —_ — _ —_— - — -
Strect A fStreet C | Two-Way Stopf e . __ . . __ —_ . L __ __ . o __ — __ .
Strest A} Campus

Way Twe-¥ay Stop!  _ __ L — __ - __ — _— . — _ __ __ __ __ __ __
Wain Strest / Signalized % 150 128 a6g _ 78 27 L o 02 286" 17 386 100 64 244 . L
Campus Way =
Barhom Dr. ! Signaiized 85 250 325 10 L 113 330 _ - 217 250 108 24 286 730 306 o .
Campus Way —
Maln Street/ Redel
114
10 Road All-Way Stop o __ __ —_ __ _— __ _ — _ _ . _ __ — __ .
11 | Barbarn Dr. Redel Rahtin/Out | __ . _ L L o o . L . _ _ _ _ — 116 200
Strest -
LTarmel Streat /
12 | incustriat Street_| T Way Stop| _ - - - —= -~ - — - — - - — -= - - —
43 |  BarhamDr./ Signailzad 59 00 248 458 . 50 282 a7 L . - — 250 __ L 31 a0+
Industrial Strest

Matas:

* Left Turn lane is trapped.




Volumes ap - Wiskstation\projects\000408 University Place San MarcostHCS\070413_With Target Opiion - Zast Side - PM070213-Year 2030 with Project 'M_version G.syn

Vatumes 812013
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Basecline Whiskstation\projects\000406 University Place Sen Marcos\HCS\070243_With Target Cplicn - East Side - PWAD70213-Year 2030 with Project PM_verslon G.syn
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Lane Oiagrams Map - UDiskstation\projects\000406 University Place San Marcos\HCS\070213_With Target Option - East Side - PM\070213-Year 2030 with Project PM_version H.syn
Lane Diagrams 8/13/2013

e [t Fora Lewas arc-l‘r:.r“ﬁg\
# 4 = ét‘.‘-#{ /Z’;k’.’?‘ 71-'/-/‘)- zé{ﬂ‘ u/zni/Ks

Baseline \Diskstation\projects\000406 University Place San Marcos\HCS\070213_With Target Option - East Side - PMW070213-Year 20230 with Project PM_version H.syn




Lane Diagrams Map - WDiskstation\projectsi00U40C Univarsity Place San iarces\HICS\070243_With Target Option - East Side - PM070243-Year 2030 with Project PM_version G.syn
Lane Diagrams BITI2013

Baseline WDiskstation\projectsi000406 University Place San Marcos\HCSW070213_With Target Option - East Side ~ PM\070213-Year 2030 with Project PM _version G.syn




Queues ' Year 2030 + Project PM
2; North City Dr. & Twin Oaks Valley Rd. 813/2013

BT ; ! :
Tum BayLen%th T(ft) 225 200 150 200 200 350

: ww,:ww
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Queues Year 2030 + Project PM
3: Main Street & Street B : 8/13/2013

I N 3

120 193

36 #5171  #148 35

#271 118
= M

Stérva’uon Cap Reductn

BAEHBRO REE

Storage Cap Reuuctn,
B
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Queues Year 2030 + Project PM
4: Barham Dr. & Street B 8/13/2013

st

3

Quzue Length 95t (1)

[EARERE
Turn Bay Leng

L st e

SR
Stora e Cap Reductn

R
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Queuses | Year 2030 + Project PM
8: Main Sfreet & Campus Way ' 8/13/2013

Eé:-ic m@
Lane G
Fileiny

T, g N JQ
[%L"JF%? Lven_gtg 95th () - 35 128 121 76 102 177 35 &4
[Fedeinialinin : :
Tyrg Bay Length (ﬁ) 150 150 100
Bases

e

Stzrvation Cap Reductn

Baseline Synchro 7 - Reporl
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Queues Year 2030 + Project PM
9: Barham Dr. & Campus Way 8/13/2013

O T 2 N B S

e 18

i

Tum

Reduct
e

%ﬁ

il i DleeRds et
Queus shown is maximum after two cycle

Jaseline Synchro 7 - Report
Page 5



Queues Year 2030 + Project PM
13: Barham Dr, & Industrial Streat 8/13/2013

y_Length' )
LEpEEY Véh e i el 2
Stcrvgtlon Cgp Reductn 0 0 0 0 0 0

Baseling Syichro 7 - Report
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TABLE

September 11, 2013

San Marcos - University Specific Plan Update

WEST SIDE - Queulng Analysis Worksh

= Pl Peak Hour

Easthound Westbound Northbound E Southbound
Left Through Right Left Through Right Laft Through Right | Laft Through Right
INTERSECTICN Control 85th % | Storage | 95th % BS5th % | Storage 05th % | Storags | 95th % 95th % | Storage 95th % | Storage | 95th% | Storage | 95th % | Storage 05th % | Storage | 95th% j Storags | 98th % | Btorage
Queus | Length | Quewe | Storage | Queww | Length || Quaug | Length | Quewe | Storage | Queue | Length [f| Queua | Lenpth | Cuews | Length | Queus | Length Cueus | Length | Queva | Langth | Queuo | Langth
Par Lang| Por Lane | Por Lane ) Length Per|Per Lane{ Per Lane | | Par Lans{ Per Lane | Per Lans [ Length Per] Per Lane | Per Lane | § Per Lana | Por Lana | Par Lane | Per Lane | Por Lane | Per Lana g Per Lane | Per Lane | Per Lara | Per Lane § Per Lane { Par Lana
[hit] (i) (ft) Lane {ft) {ff) i 1t} [13] i} Lana (1) {ft) (ft) () [ft) oy {ft) (R} ft 4 (i [{u3] { (et {f) {ft)
Streat B/ Btrast C | Roundabout - . 4 650 . __ — __ 20 500 . . e e ar 550 __ . —_ - 33 1400 __ .
Street C / Street B | Roundabout _— —_— 52 1400 —— e - — 87 500 o __ kg — - 25 00 __ . _' . - 73 500 o -
& s i
Sureet A f Street B | Roundabout —— o 238 600 . . _— o 313 300 —_— _ b o — 144 200 __ - _— . 300 Ban . _—
& %
m“"“g" Streot | gionalized 88 150 535 a3 o . 3 150 380 1853 . . 5 __ b4 221 _ — || e 150 or 489 - .
Biscovery [Rush | signatwea | __ | __ | em | tes3 | __ | __ 70 | 250 | 1ar 250 I D T BT N R R I N .
Discovery ISHeet | signalized | 191 0 | 6 250 e - | = 600 . . . . . ,, . e 100 _ _ - .

Notes:
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i Wast Side Roundabout Analysis
Intersection ID: Int 1

Output Tables Page 3 of 6

West: Street C

242 0.225 G.19 0.23 2.9 0.38 0.35 41 3.17 17.7
i South: Street B

214 0.202 0.13 0.15 2.1 0.39 0.28 37 2.40 17.7
} East; Btreet C :
! 112 0.118 0.13 0.18 4.3 0.45 0,49 20 1.50 16.2 i

North: Street B
1524 0,188 0.07 0.08 1.3 0.40 0,21 33 3.50 18,1

ALL VEHICLES:

762 0.225 0.52 D.63 2.5 0.40 0.32 41 10.57 1B.1
! INTERSECTION {persons):
914 0.225 0.63 2.5 0.40 0.32 10.57 18.1

Queue walues in this table are 95% back of queue [feek).

UC San Marcos

: Roundabout
e
Dem Queucs
Flow Cap Deg. Aver. Eff. $5% Back Lane
Lane {veh ({veh Satm Delay B8top -----—------ Length
No. /h /hy X {sec} Rate {vehs) (ft) {ft)
West: Street C [
1 LTR 242 1078 0.224 2.9 0.35 1.6 41.3 650.0
| e e
i Scuth: Street B
i 1 LTR 214 1060 ©.202 2.1 0.28 1.4 36.9 550.40
East: Street C
1 LTR 112 943 0.1158 4.3 0.49 0.8 15.9 500.0
! Morth: Street B
j i LTR 194 1033 0.188 1.3 0.21 1.3 33.2 1400.0

Table £.10 - Movement Capacity and Performance Summary

£
]
i
i

UC San Harcos
West Side Roundabout Analysis
Intersection ID: Int 31

Roundabout
Mav Mov Dem Total Lane Deyg. Aver. Eff. 35% Perf.
ID Typ Flow Cap. Util Satn Delay Step Back of Index

{veh (veh Rate  Queue

about:blank 8/6/2013



QOutput Tables Page3 of 6

1 {veh/h) x {veh-h/h) (pers-h/h) (sec) Rate tft) {mph)
; West: Strest B
! 240 0.273 0.28 0.31 3.8 0.58 0.51 51 5.24 18.5
Scuth: Street C

158 0.194 0.14 0.16 3.1 ¢.60 0.47 35 1.91 17.1
East: Street B i

441 0.397 0.223 0.27 1.9 0.46 0.28 87 5.14 17.8 i
? North: Street C
: 350 0.351 0.33 (.40 3.3 0.50 0.43 73 4.55 17.0
ALL VEHICLES:

1159 0.397 0.95 1.14 2.9 0.52 0.39 87 16.85 17.8
INTERSECTION {persons):

1439 0.397 1.14 2.9 0.52 0.38 156.85 17.8

Queue values in this takle are 895% back of qgueue (feet).

Table S.7 - Lane Performance

UC San Marcos
West Side Roundabout Analysis
Intersection ID: Int 2

Roundakout !
Dem Queue i
Flow Cap Deg. Aver. Eff. 95% Back Lane i
Lane {veh {(wveh Sztn Delay 35top -—-——=———=--- Length
No. /h) /h) X {5ec] Rate (vehs) (ft) {ft)

West: Street B
1 LTR 240 g8z 0.272 3.8 0.51 2.0 51.5 1400.0

{ South: Street C

! 1 LTR 158 813 0.194 3.1 0.47 1.4 34.9 500.0
East: Street B
1 LTR 441 1113 0,386 1.9 0.28 3.4 86.9 600.0
Worth: Street C
1 LTR 360 1027 0.351 3.3 0.43 2.8 73.40 500.0

Table S.10 - Movement Capacity and Performance Summary

i UC San Marcos
i West Side Roundabout Analysis
Intersection Ib: Int 2

: Roundabout

N U |
: Mov Mov Dem Total Tane Deg. Aver. B&REf. 95% perf,

i 1D Typ Flow Cap. Util Satn Delay Stop Back of Index

i (veh [wveh Rate Cueue

about:blank 9/6/2013



Lan i

Output Tables Page 3 of 6
{wveh/h) X {veh-h/h} {pers-h/h) (sec) Rate {EL) {mph)
West: Btreet B

518 0.714 1.72 2,07 1z.0 0.93 1.16 250 12.44 14.0
South: Street B
336 0.555 0.85 1.02 9.1 0.80 0.87 149 7.88 15.9
FEast: Street B
607 0.791 2.11 2.53 12.5 0.99 1.23 331 132.51 11.3
North: Street A
523 0.775 1.85 2.22 11.2 0.95 1.i¢ 316 15.37 14.9
ALIL VEHICLES:
2054 0.791 6.53 7.83 11.4 0.96 1.15 331 49,19 14.1
INTERSECTION (persong):
2465 0,791 T.83 11.4 0.96 1.15 49,19 14.1
Queue values in this table are 95% back of gueue (feet).

Table S.7 - Lane Performance
UC San Marces
West Side Roundabout Analysis
Intersection ID: Int 3
Roundabout (’ $o ﬂ "D,&)

Dem Queue

Flow Cap Deg. &ver Eff. 5% Back Lane
Lane {veh (veh Satn Delay Stop -—-—-~--————-—-- Lencth
Ho /hy /h} % {(sec) Rate (vehs) [ft) (£t)
West: Street B
1 LTR 518 726 0.714 12.0 1.16 9.8 250.3 600.0
South: Street A
1 LTR 335 605 0,585 3.1 Q.97 5.9 149.3 500.0
East: Street B
1 LTR 607 769 0.789 12,5 1.23 13.0 331.3 300.0
North: Strest A
1 LTR 593 766 0.774 11.2 1.16 12.4 316.0 B0O.0

Table 5.10 - Movement Capacity and Performance Summary

UC San Marcos
West Side Roundabout Analysis
Intersection ID: Int 3

about:blank

Roundabout
Mov Mov Dem Total Lane Deg. Aver., Eff.
1D Typ Flow Cap. Util Satn Delay 8Stop
{veh {veh Rate

95% Perf.
Bzck cf TIndex
Queue

10/30/2013



Queues Year 2030+Project PM
4: Discovery & Street B 9/8/2013

Lane Grou p Flow

Tkt

(Vph)

g ‘"';ﬁfﬂ“”?z
Queue Lengﬂh 95th

!‘1‘ ‘WM‘Q& i A

P

' #9535
AT

ap Reductn

, W =Ll
' grage Ca Reduct?
R“ YicR A

alf \p—. a..-

SHFCHEER
Queue shown is Traximun aiter two cycles

Bassline Synchro 7 - Report
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Queues Year 2030+Project PM
5. Discovery & Rush Drive 9/8/2013

- 1 1"‘23

w. hm i

Tota[ Delay'
nferadl ,f?km
T‘:‘ m Bgy! e ‘g

ﬁavrvatlcnpap Reductn 00 1308
SoilbaeK Cap Redit i
Storage Cap Reductn

R R

Queus shown is maximum aﬂer two cycles
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Queues
B: Discovery & Street A

Year 2030+Project PM
9/8/2013
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University District Specific Plan

San Marcos

On — Site Traffic Study
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b

TABLE A

Updated Year 2030 with Project Intersection Levels of Service
University District Specific Plan - San Marcos
August 14, 2013

Number Intersection Control e
Delay LOS
1 Twin Qaks Valley Road / Carmel Street Right In / Right Out 0.46* A*
2 Twin Qaks Valley Road / North City Drive Signalized (With U-turns) 42.3 D
3 Main Street / Street "B" Signalized 34.) C
4  |Barham Drive / Streot "B" Signalized el | s
5 Carmel Sireet / Street "C" Two-Way Stop 43
6 Street "A" / Street "C" Two-Way Stop 13.2 B
7 Street "A" / Campus Way Two-Way Stop 42 A
8 Main Street / Campus Way Signalized 30.6 G
9 Barham Dr. / Campus Way Signalized 312 C
10 Main Street / Redel Road All Way Stop 9.9 A
11 Barham Drive / Redel Road Right In / Right Out 10.9 B
12 Carmel Street / Industrial Street Two-Way Stop 4.4 A
13 Barham Dr. / Industrial Street Signalized 10.2 B
14 Twin Oaks Valley Road / SR-78 WB Ramps Signalized 17.2 B
15 Twin Qaks Valley Road / SR-78 EB Ramps Signalized 283 &
16 Twin Qaks Valley Road / Barham Dt/Discovery  |Signalized 453 D

LOS = Level of Service
* Intersection Capacity Utilization Caleulation
Cycle Length analyzed on Twin Quaks Valley Road iz 120 seconds.

Highlighled delays changed slightly from previous analysis dated 8/7/2013 based on RBF's comments.



Lane Diagrams Map - WDiskstation\projects\000406 University Place San MarcosiHCS1070213_With Target Option - East Side - PM\070213-Year 2030 with Project PM_version H.syn
Lane Diagrams 8/13/2013

f ey * Lt‘r‘; Toea Lewes are Jrarruq.
@,,/_;{., £ a Lol /z} IF Zorn Pk 14171’45

Baseline \iDishstationiprojects\000406 University Place San Marcos\HCS\070213_With Target Option - East Side - PM\070213-Year 2030 with Project PM_version H.syn




HCM Signalized Intersection Capacity Analysis Year 2030 + Project PM
2: North City Dr, & Twin Oaks Valley Rd. 8113/2013

1800 1900 1900 1900@ 1800 1960 1900 1800 1900
e i e :

Patm Prot
5 i “E:"‘ S

E—fec’uve Gregzn

M@Zﬁﬂ”ﬁ@ ’

HCM Avera&;e Co ol Delay
alf 4
Actiated Cycle Lengih (s} 120.0 Sum of lost time () 16.5

Analysis Feriod {min) 15

7

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Year 2030 + Project PM
2: North Gity Dr. & Twin Oaks Valley Rd, 8/13/2013

Fu'Pmtected'
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Level of Service
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HCM Signalized Intersection Capacity Analysis Year 2030 + Project PM
18: Discovery St. & Twin Oaks Valley Road 8/13/2013

Y [1:1 Type

biGp bt

Permitted Phases; R

TR

Effa% ﬂveereen,gf“‘)m'* 201 376 576 114 288 289 1

Basaline Synchro 7 - Reporl
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HCM Signalized Intersection Capacity Analysis Year 2030 + Project PM
14: SR-78 WB Ramps & Twin Osks Valley Rd. 8i13/2013

MRIRINEY 2 s 5 ;%ﬁ'».?sa £ i i : e £33
ldeal Flow (V%}pl) 1900 1900 '1900“l 1900 1900 1800 1&309 1900 ;‘59003&: 1900 1900 1800
Fege : 55 ey i g

Pelalgﬂhour: factar, PHE
g%lﬁw M.E@ m ) “
lRTOR Reduchon (vph),

Baseline Synchro 7 - Report
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HCM Signalized Inferssction Capacity Analysis Year 2030 + Project PM
15: SR-78 EB Ramps & Twin Qaks Valley Rd. 8/13/2013

fo00 900 1900 1900 fo00 1800 1900 1900 1900
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University District Specific Plan

San Marcos

On — Site Traffic Study
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