
~~--~~ 
- - ""!!' -- - - - - ::::::::--=: 

LEGEND ._--=.;-g ~'--oc I( 1 -A 4 Ll8 '1 o AI>T 
Pedestrian Bridge 

- - - Primary Pedestrian Routes 
- - - Secondary Pedestrian Routes 

- -- Multi Use Trail 
Bicycle Lanes 

SAFDIE RABINES A R C H ITEC TS 
925 Fort Stockton Drive San Diego, C a 92103 

- - 'SLc~c¥-1 -A 
~no Ar>l 
/3f· 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1":400' 

13 1/1 
8/1 5113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



-.c::::.:; 

:" -::~~-;,..........._..~-~~~--~~--~-~---~:~:?:.i;;i~' ~~ . ~//// 

.... -:-- ..., .. !'!"!" --- -........____ 

LEGEND 8LOC..K 1-l> => J., too AI>T 

( Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 
Bicycle Lanes 

SAFDIE RABINES ARCHITECTS 
925 Fort Stockton Onve San Diego, Ca 92103 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"=400' 

f> ~/1 
8115113 

University District San Marcos 
Heart of the Cily Specific Pian Amendment 



-~ ~~ ---- .. "'!'"---~ 

LEGEND 

(.... Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 
Bicycle Lanes 

SAFDIE RABIHES ARCHITECTS 
925 J=ort Stockton Orlvo S an Diogo, Ca 92103 

f>t...oc.K A. -o I~ !.so Al>T 
' 

gLOC.k. J.... 
I~U'• Atrf 

'i4 '!. 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"=400' 

t!:> 3/1 
8/15113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



- -
::'- .. ;;:.~- ·;...: 

.. ~-~ . 

!,_EGEND 

v 

.~.,._ ... _~:;;-::t..MIII::::.c:a.:...e=.-. IIIICll#f7 

----=S::.::t_O_CI.....:.<.. . 3 4> I, 0 ~ c'J Al>l 
Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 

Bicycle Lanes 

SAFDIE RABINE$ ARCHITECTS 
925 Fort Stockton Drive Scm Diego. Ca 92103 

UNIVERSITY DISTRICT SAN MARCOS • PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. v .BIUDSPAJ 
SCALE: 1";400' 

() Lf/~ 
8/15113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



-
·-r:.-6' :;,... 

- ~-

/ 

... ---.- ~. 

~··-·~----~~c=---~" 

LEGEND -----­

Pedestrian Bridge 

~LOCI( Lf·A -:> <Joo AOT 

- - - Primary Pedestrian Routes 
Secondary Pedestrian Routes 

- - - Multi Use Trail 
Bicycle Lanes 

SAFOIE RAB INES ARCHITECTS 
925 F'ort Slocl<lon Drive San D1ego, Ca 92103 

e, s-A 
8/15113 

UNIVERSITY DISTRICT SAN MARCOS -PEDESTRIAN LINKAGES DIAGRAM (REF FIG. V.BIUDSPA) University District San Marcos 
SCALE: 1"=400' Heart of the City Specific Pian Amendment 



--- "!!"!' 

LEGEND _ _ _ 

( Pedestrian Bridge 

1>t.H.I<. ~-B.·, , 
'{,lS"o AD7' 

f/"/. t. 
~-..=.·::;az:m---.:...c:~::~'J -~-~,;,./ 

---

gLO(J<. 4-S .=¢ L.f,3>0ADI 
·-- --- ·---

---

- - - Primary Pedestrian Routes 
- Secondary Pedestrian Routes 
- Multi Use Trail 

Bicycle Lanes 

S A F D I E R ABINE S ARCHITE CTS 
925 Fon Stockton Drive San Diego, Ca 92103 

UNIVERSITY DIST RICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.B/UOSPA) 
SCALE: 1"; 400' 

6 b/4 
B/15113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



- ---
.. ~ 

--

---- .... . ... 

~-~~i:-~=:-aza.<!~="-=:ntt: 

LEGEN_Q_ __ _ ___ 'EJLOCI( 1-f- C "'> ), l>o Al>T ----·---
c Pedestrian Bridge 

- - - Primary Pedestrian Routes 

Secondary Pedestrian Routes 

- - - Multi Use Trail 
Bicycle Lanes 

SAFDIE RABINES ARCHITECTS 
925 Fort Stocklon Drive San D1&go, Ca 92103 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"=400' 

~------ -- .~~J> 

(3 7 /'1 
8/15113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



- -
;.. 

~· .... -~ ·- ·-~ 

~.-a=:: -==a.:::-P=I~::;I:!J:::I! ":-=:11-=...~:7 

!:§G£:_N~ 'St.OLI(_ r:"-A 
1£ Pedestrian Bridge 

- - - Primary Pedestrian Routes 

- - Secondary Pedestrian Routes 

- - Multi Use Trail 
Bicycle Lanes 

SAFD I E RABINES ARCHITECTS 
925 Fort StoCkton Ori'ole San Diego, Ca 92103 

~ l,t(o At>T 
----

UNIVERSITY DISTRICT SAN MARCOS PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPAI 
SCALE: 1"=400. 

e:, <tj~ 
8115113 

University Distric t San Marcos 
Heart of lhe City Specific Plan Amendment 



--- ---
~,.;:·:;.~ 

~-~-~,..~-· ~==~~......__._. 

LEGEND __ '8/...11C.I(. 6 ..:' J..":f'-f() Al>T 
---···· -· ·--'- --- ··--

~· 

"- Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 
Bicycle Lanes 

SAFDIE RABINES ARC HITECTS 
925 Fort StocKton Drive San Diego, Ca 92103 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"=400' 

& ~ ~~ 
B/15/13 

University District San Marcos 
Heart of the City Specific Plan Amendment 



University District Specific Plan 

San Marcos 

On- Site Traffic Study 

ATTACHMENT 4 



Cor-1.~. 0cr<v1 4 cast) 
--------------------·----
7 

1£.£ 
3 
:1.. 

/0. 'I 
'1 

/$' 

'1 
I 1 
":} ---/M '(. 

tASI *S I Dt: - tJ tf"H /AR.6&1 
A»--( V,/cn~H + Auess ?.i#\.+ jl .. 

I .I 

Sv"'- 11' ;lo13 

3 



' 
! ' 

>-z 
"' " " z 
"' " <( 

" <( 
~ 
0. 

" a: 
i3 
w 
a. 

"' " 0 
() 

" <( 
:; 

" "' "' ,_ 
() 

"' 1-

"' 0 ,.. 
>-a; 
"' w 
> z 
" 

\'-, 

;'; "iH\i"'; Ol!oi~-

;,> 
1,,.1 
,.·, 



-

~;:~:---;;o--. ~---- ...... -~J 

LEGEND 

7JIS<•v!!~v 
ieoA'D / 

<_ '-" 
(-' 

48 Pedestrtan Bridge 

Primary Pedestrian Routes 

Secondary Pedestlian Routes 

Multi Use Trail 

Alltr-~ 'D ... :'~ -rr~~.ff;L (Al>'T) MI. t.Ji~t ·'},·,(C. 

Bicycle Lanes 

SAFDIE RABINES ARCHITECTS 
925 Fort Stockton Drive San Olego, Ca B21CJ 

UNIVERSITY DISTRICT SAN MARCOS- PEDESTRIAN LINKAGES DIAGRAM (REF. FtG. V.BIUDSPA) 
SCALE: 1"=400' 

3 ..1 3 

'· ]--

(~-
/ 

c-): 
1 

B/15/13 

University District San Marcos 
Heart of the City Specific Plan Amendment 



University District Specific Plan 

San Marcos 

On - Site Traffic Study 

ATTACHMENT 5 



\ 

I 

r·-. 
\ i 
'-i 



-

LEGEND 

• Pedestrian Bridge 

Primal)' Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 

Bicycle Lanes 

SAFD/E RABINE:,$ ARCHITECTS 
925 Fort Stockton Drive San Diego, Ca 92103 

!of· I {,.)~ <;.·,!,_ "' ,.,, ;!..7...0 J'lDT 

1$/..QfJ:.. ;z_ 
IS: 6S"• N>r 

'f•'/. 
.'---

UNIVERSITY DISTRICT SAN MARCOS ~ PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"=400' 

--~_:.:.·:----

A Y. I 
B/15113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



-- -
' . . 

! . : ! i~ -... 
l o •1 
•• 'f I 

~/-_;:'.:-~·~'-"'""''~/ 

.~P' 

"/ 

~.Jli -Etffi~~ 

LEGEND 

;,._ Pedestrian Bridge 

- - - Primary Pedestrian Routes 

Secondary Pedestrian Routes 

--- Multi Use Trail 
Bicycle Lanes 

SAFOIE RABINES ARCHIT eCTS 
925 Fort Stockton Drive San Diego. Ca 92103 

""~;~ ~· · 

4 Lf, 8'1 o ADT 

1' t11 ::1", ~ "3 'U' 
Pr'1 dvf .:: ~ >r"'f 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPAI 
SCALE : 1"=400" 

13 1/~ 
8115113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



-- --
. ,,. 
·'·-!-
" ' 

~;7--;.."='.._;~~ : ... 

p.,.,. ..... 

~,;"!'-" 

.?--• .:: 

.:...:::::a::;:::::::.=-.; 

$!-'-~ · · ..:.. · ·~ -~:;. ~ .a:.:~ 

LEGEND 

( 

8/..0C..K 

Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 
Bicycle Lanes 

SAFDIE RA B IN E S AR CHIT ECTS 
925 Fort S!ockton Orivo San Diego, Ca 92103 

! ~!, ::> .2, "troo ADT 

rH1 :Cr.. ~ /3418 . I 

Ptf1 Ov+ ::: I ~i-'1 
' 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"=400' 

5 :L/ 1 
8/15113 

University District San Marcos 
Heart of the City SpecifiC Plan Amendment 



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

,.,;.;:$'•"' 
.-· 

.-#: fr" 

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

:"~---~::-~- ~ 

-~-:;.. "!!::-;f-~ .:.. ~-

-~--~-==a=-c.-:;:.-i_::~s=ll.· 

- ~-

LEGEND 
-gLoC.K /.... --"' Is t.~o Al>T 

' 
Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 

Bicycle Lanes 

Ptt1 ::!"' .; /3 'ii 
I 

PM t11d:: /~S'i 
J 

~C.k:.. )... 

'~u·· Atrf 
'"{I "1. 

SAFDIE RABINES ARCHITECTS 
925 Fort Stoc~lon Drive San Diego, Ca 92103 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1":400' 

6 3;1 
B/15/13 

University District San Marcos 
Heart of the City Specific Plan Amendment 



I ,_ 

! : ~·-- ::-'! -I -._,.,. 

1 ":' 
:.• - ; '":"· .. -

r ·_~_;.:~.:=--""'?=::;;:.7.:-=~:=-,· 
,. 

~,., 

-::~,·· 

_,y:.~ --~~=-=..:.~ 

-~i=---==-~~~-:1 

LEGENQ_ 

Pedestrian Bridge 

- - - Primary Pedestrian Routes 

Secondary Pedestrian Routes 

- -- Multi Use Trail 
Bicycle lanes 

SAFO I E RABIN E S ARCHITECTS 
92S Fort Stockton Orivo San Diego, Ca 92103 

'E,[..OCK 3 ..o I, o t tJ ATJI 

?hi _:2:""' ::: J3 ') 8 
I 

'PlY! ov+ :: /, )'f''-/ 

---

f!.J t.t/'1 
8/15113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



·'· t ~ 
1" 
,'1;-

i ·, 
I .. i r< ~ .. ,. -·-
~ : :· " '!--

LEGEND 'SLOCJ( LJ-A 
( Pedestrian Bridge 

- - - Primary Pedestrian Routes 

Secondary Pedestrian Routes 

- - Multi Use Trail 
Bicycle Lanes 

S AFDIE RABINES ARCHITECTS 
925 Fort Stockton Drive Sr.n Diego, Ca 92103 

::> <J oo AD/ 

?tV~ :!n ; I, '318 
1'/V\ Ov-t -: I (('t.j , 

-.._ '. I ,:·~ 

UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"• 400' 

~ ~Itt 
8115113 

University Distric t San Marcos 
Heart of the City Specific Plan Amendment 



.. 
I 

. . ... 

s';;-'""!AA-_.-_~, ..... ~.~--::~-

- ·~ · 

._ ...--..: - ... 
"'!'! '!!"" 

LEGEND 

1!:--

Pedestrian Bridge 

-
~ ~~. ,./·;;"'~_.-;;::---:-:~== -/''' 

_....,..-::· 
.('' 

~..a:icc:a~~~~~ 

SLO(.l<. 4-·'B-'¢ '1, 3>0 AT>T 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

?M -:J:..,. ::: t,3'l"& 

PM Ov+ ::: 0 ((''-/ 
Multi Use Trail 
Bicycle Lanes 

---

SAFD I E RA8 / HES ARCHITECTS 
925 Fort Stockton Drive San Diego, Ca 92103 

UNIVERSITY DISTRICT SAN MARCOS ·PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"=400' 

8 6/tr 
8115113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



•;.; --- -
,~"- ~-<~.,:/=:.:.:-~-=::...::=":. 

~-~ 
.:·" 

....... ·-:;.;-··~--..... ~..:::_:.~:.:; 

_ _ ,.:.=--~ 

- ~·~- - -·--· ,... 

LEGEND -s,LoCI( t-f-C ,.,. ),l>o AI>T 

~ Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 

Bicycle Lanes 

SAFD I E RAB/NES ARCHI TECTS 
925 Fort Slocklon Drlva San Diego, Ca 92103 

PIY1 -:;r,. 
"PM Ov+ 

:: /, ~., -g 

~ I, of"{"'/ 

UNIVERSITY DISTRICT SAN MARCOS ·PEDESTRIAN LINKAGES DIAGRAM (REF. FIG . V.BIUDSPAI 
SCALE: 1": 400' 

r3 1 /'1 
8115113 

Univers ity District San Marcos 
Heart of the City Specific Plan Amendment 



; ,~ 
. ;c 

-:.-~ 
, .. 

--'- --- ......... 
'•' .• : 

f I':; : •• I 

~~:·· 

~~~~ 

' 

.f(_,.;~~~::;-:.-;:;:.·:: 

~~;:~~~/ 

LEGENQ__ 'SLOC."- t:-A ...:> "t(O Al>T 
I!:_ Pedestrian Bridge 

- - - Primary Pedestrian Routes 
Secondary Pedestrian Routes 

- - - Multi Use Trail 
Bicycle Lanes 

?dl -;t" !: /~ 34f1 
rm ~vt ::: I,~~'/ 

·--- ~~ 

'' 

- UNIVERSITY DISTRICT SAN MARCOS - PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. v .BIVOSPA) SA FDIE RABI N E$ ARCHITECl;:, 
925 Fort Stockton Orivo San Diego, Ca 92103 SCALE: 1"=400' 

~ <b/&J 
8/15113 

Univers ity District San Marcos 
Heart of the City Specific Plan Amendment 



t,. i 
\ 
I, 

' 

¥~-- ~ ...... ~·.;::,;- .... ~;;:;;:-.:: 

~ ·=-·-...~-~ 

,. 

-- --
-·=· -

LEGEND 'Sl-6 C.ll 6 ..:' J.,1 '10 A 7>T 

( Pedestrian Bridge 

Primary Pedestrian Routes 

Secondary Pedestrian Routes 

Multi Use Trail 
Bicycle Lanes 

SAF D/ E RAB I NES ARCHITECTS 
925 Fort Stockton Drive San Diego, Ca 92103 

ptrt -:[ .... := I, 3 'fi 

PM Ovt ::. /, >£''-/ 

UNIVERSITY DISTRICT SAN MARCOS -PEDESTRIAN LINKAGES DIAGRAM (REF. FIG. V.BIUDSPA) 
SCALE: 1"•400' 

& 1/~ 
8/15113 

Univers ity District San Marcos 
Heart of the City Specific Plan Amendment 



1L 

=-~~~~~ 

L . :@ 

LEG~ND_ WtSI -~~~-- P~o;f/tCT oNLy 1'1\1 f&~K 

• VoLvrt'lt::S: ... 
'Diilit1'5VnoN 

UNIVERSITY DISTRICT SAN MARCOS -

([!!) 

'-! '/. ).. "1. .:z. Y. 

dT ivr ~7 "-~@ 

c-} 
1-.. 

811 5113 

;/University District San Marcos 
Heart of the City Specific Plan Amendment 



. \, ( 
11 ' ~ - -._ 

· .:::::;:·--~~ ~ 

r~ 
f/., do ~ I ,_o >f. :to 

3..0 "4-* 

-

~S.G.E!'I!l_ -- -- --- Y..£Afl..._}.g_'3(L±flN:e~-r 'Ptt'I_ J't!/IK.. 
• Pedestrian Bridge rf.Af'rt (.. VQL~rlt!'( 

- - - Primary Pedestrian Routes 

- - - Secondary Pedestrian Routes 

-- - Multi Use Trail 
Bicycle Lanes 

.J/t A~s-v........,Q 2.0 JW.. -r,Aff,'c.. v.t"-~ 

-

S AFDIE R AB INE $ ARC HITECT$ 
925 Fort Stoctoon Drive San Diego, Ca 92103 

UNIVERSITY DISTRICT SAN MARC 

H"' ":fY, ~I -\_ Cflr 

~ ~ ~ :.=.:~-r 
)_/0 ~ 

~t'l~ __,. 
STRIAN LINKAGES DIAGRAM (REF. FIG. V.BI\JDSPA) 

SCALE: 1"•~00' 

c-7{ 
8115113 

University District San Marcos 
Heart of the City Specific Plan Amendment 



~~§" 
;:'~Iii '-74(1119) 
~---Jl\. -1167(57e) 

~ ,-7&!i(410) 

33C245J_jf 't r j 
568(1494)-

25(59) "-'II ii~ j!C 
!B 

-789(3Z1) ~ 

l 454(1012)- \ r 
158(104)-,. ! ~ 5! 

-<494(935) 

i ,-11(32) 

&41(1192)- ' r 31~)"-'11 i ~ 

-~i 
sl<il "-313(734) ~-
Jl\. -~) ~ ..,-118(58) 

20(50) _jf 'l' i 536(814)-
111(52)-,. ~i~ 

j:ij;fj:f 

25 era-HI!. 

-878(869) 
~ ,-431(175) 

I 568(1289)- ' r 
516(197) "-'II i 

it) 

I 

~~ii '-&1("1 t::li!S"ar 

I Jl\. -1115(534) 
,-603(319) 

58(31) ._J1I 'tr 385(1674)-
168(350)-,. !~:;; i 

~ 

(.!!) Ste!t '0'-~ Wrt 

~~ _i '-212('2591 _.., 
l \. ,-406(273) ~ 

t r ~ 
i! 
i! 

i~~ '-15(18) 

t Jl\. -206(161) 
..,-172(69) 

139(304) _jf 't r ~ 92(178)-
2111(282)-,. ~~~ - ... N -

33 WooJand Pkwy. 

In~-"'-z 
iJ~ '-25(84) 

J l \. -91(81) 

i ,-172(131) 

260(317) _jf 't r 52(97)-
1&1(130) -,. ~~~ 

9~~ 
;:!. 

37 Twrt OIN Valley Rd. 38 Twil Qaks Valey Road 

!~i 
s- ~ '-101(210) 
-~-Jl\. -17!(6&5) 

..,-12(52) 

1$)(94)_jf 1 t r 802{818)- --N" 12(14)-,. iii 
23 \111VnCiuz 

11(10)_jf 
&42(2192)-

31 HISt 

-350(169) 
..,-597(621!) 

' r 206(536)-
75(107)-,. ! ~ iii f::j 

35 SR-78 Westbound RM1p! 

~ 

~~ 
f::j ... 
-:S 
l \. 

603(595)- t r 
786(610) -,. ~fJ --...... 

:!"' 
39 TW'Il Oaks Valey Road 

i 

~ 

I 
cl! 

f 
B 
.i! 
~ 

~ 
~ ;;; 
~ ! .._ 242(420) .... 
J \. -lm(!l98) ~ 

129(99) _jf J 714(1051)-

24 llen1A.,. 

_c;;-_ 

Iii "-311(475) 
.!i 

J J l \. -88S(458) 
..,-1~) I 

334(557) _jf 

' t r 
lil 

187(155) - I 70(135)-,. ~§1 K- ... 
-~~ 

28 wi1 Oaks V*t Rd. 

i" ~ 

~ I "-109(209) 

J \. -1470(680) .15 

119(319)_.. J 
Slii(20S4) -

32 SR-76 Esslllound Ramps 

II~ .._24(86) 

Jl\. -658(183) 
..,-237(260) 

72(2SO)..JI 
'if 339(4n)-

337(233) -,. ~~~ 
!Cliiil 

36 TWin Oeks Valley Rd. 

i-~~ 
~~ .._228(598) 

l \. 
t r 
II 

WB 7~v .:; 1 5" I PtJ1 fc.J,.. /J>vr 'fr~r.-.... 4 
~ &S fJ...n1 ~ / 3'll.. Ptn U J/tJV7:dD( ~-t 

LEGEND ) 
XX(XX) AM/PM PEAK HOUR VOLUME 

55-100570 JUNE 2009 

HORIZON YEAR 2030 WITHOUT PROJECT 
PEAK HOUR INTERSECTION VOLUMES 

Exhibit 13 (page 2 of 3) 

D -f. 
I 



University District Specific Plan 

San Marcos 

On- Site Traffic Study 

ATTACHMENT 6 



TABLE A 

Updated Year 2030 with Project IntersectionLevels of Service 
University District Specific Plan- San Marcos 

Number Intersection 

B 

28.3 c 
45.3 D 

Notes: 

LOS= Level of Service 

*Intersection- Capacity Utilizatio-n Calculation 

Cycle Length unaJyzeq on Twin OakS Valley Rqad _is 1_20 seconds, 

Hlgh:lighted deiays changed s1lgl1tly from previous -analysis dated 817/2013 ba_scd on RBF 1s cmmnents, 
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HCM Signalized Intersection Capacity Analysis Year 2030 +Project PM 
8113/2013 4: Ba1·ham Dr. & Street B 

~~~------------------~-------~-------------

HCM Average Control Delay 13.1 HCM Level of Service B 
8:9:M~~gm:~:g~J~l~~~igJYtt:~tQJ~~t~J;~~~f2it1:;~~~~:1:~~iQt~§~1~!:11~;,~f:\~$:,~:;;t~f~{~;~~$~~;}~2~~:4~~1Y:~~~:;:;~!::ft,::}::;~~;;_;j:.:;;~:f~~:~~~~:;~§,~r~::'!ff;f~W'~~',t~%~;_1H:r~;r£l 

~~~i~~f~i~~-R~i!~}~~lJ.~?rft~'Q,;~Ir~;~~~~iq;:;i~i;itJ;~~:~!4~~~:)t:t~lli::;i;J~~ff~~i~~~~!~~~:::~~~;t:;~~~$;;;~if~;1g·,j1!';~1f~*~tk;~~~i;:~{;~tB:F~;!;;~·:~~§~;;rf:Ei,0. 
~i~~~]~!J~~~~~a~;;~I:r~-~;f:;t\'~~Z~~~~£Ji~r::~.;~;J~Xt-~:;;;\~~~w~;~;_ff;.fj:;~:f&:~~~if!i}~~:t~j;::~~~:~i~~~rjt,·&~?:f~;;;~~~~;t¥:3~:::gwi::~:;::~,;;~(.i1:tMt~~~t~~g~~:.~~?;Jt;:~}~:~ 

Baseline Synchro 7 - Report 
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HCM Unsignalized Intersection Capacity Analysis Year 2030 +Project PM 
5: Carmel Street & Stree!£....__,~---~-----~--------8;;..11..;;31;;;20~13 

Baseline Synchro 7" Report 
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HCM Unsignalized Intersection Capacity Analysis 
6: Street A & Street C 

Baseline 

Year 2030 +Project PM 
8/13/2013 

Synchro 7 - Report 
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HCM Unsignalized Intersection Capacity Analysis Year 2030 +Project PM 
7: Street A & Campus Wa'L-.,. ____________________ BI1_3,_2o_13 

__ , __ , ______ _ 
Baseline Synchro 7- Report 
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HCM Signalized Intersection Capacity Analysis Year 2030 + Project PM 

~Main Street & .f.::!...mP!:!,S Way -·-~-------~----------8-11_31_20_13 

~~;~'ll~~b~~o~t~'~r£\Q;,~"'"i•';,;~~·1o"'o1~~'·iB~~~'"''•il""'''""'~\"~'~'~J~!!I:\1\i~o~··62:.:~~\ill'~~'fili:ii!!co'"~A~·::•!t~··c•o~ 01··s~'l~i'~''W{i,""'''1~"'&~~1lJ:'if~~·~~~ti'>"'"''i'• ,,a.'i~-JJ,,.:i.P.l!:i ... ~~~WXf!il:li~'f~o,~L~N;,'d,~&.~·;,:~ .. ~ .. r~~i&h.'~~-~-.. -,g,:~.~J:l~:<~~;i,i~JYJ.l@lt;;..,_,.,it:.:ro."'~''l'\k:\:.;,_.,;~,'%t~':•:',~""~~~~~~,~.-"··'~:~ .. ~ . .'t.ti:ff&,'!i.'Btl,;;~-,·~!:~y_J"~;;i;fu.y~1:~l~/~i!Iiffii.'l 
vis Rauo Perm 
,~it~~£~~tiWJ~-~~~~~~~f~f~];~~r~~~li~~~~~~1~i:!1Q.~§,~1l~~Ei~~~~~tf,rw~!19.~§-~tt@:&Px-~1!~1.i~~!i~1tt~li?:~iL!~-o:tq:z~r~;~~~~ 
Uniform Delay, d1 29.2 18.9 24.2 12.9 24.4 14.7 29.2 18.3 
W;91~!t~11Jfl?nql~Si1j:~[fti~il:t:qg:~~~t\LQIDii!i:~it~~~ItQ!;I~t1~91~1&1~J!~~~~tmPft!!t;~i,QDJ~:~;It~M~:;r®Jl~!Q~~~~~ 
Incremental Delay, d2 289.8 0.6 3.8 0.1 2.1 0.5 289.8 0.2 

I~1:~1~);~ri~~~:t~I~.i~i~~,~J££~l~Qi~;1i~~;J~~l~t~~~J5~?!91~1ffl1Qli~.l!i~¥1~~?~i~m:m~~~~~J~~~~l~1;.~:~;:~@].;~;~fl~~i!~t&~i~~ 
Level of Service F B C B C B F B 
~;RI~D,Gl!R~rtf~t~lm~'D::·~·IIfJtiJ~tti~~fi~l4~®!lit~~(~\~i~~'li~t;~[~;Q~if~~f}~:~:;~!l\ll~~~~~l!fri~t~;:~rt~;~flR~~1f;~~!i!::i~~J¥§}&~;ii~~ 
Approach LOS D C 8 D 

[I~ 
HCM Average Control Delay 30.6 HCM Level of Service C 
B~;ti~~~J1La]~J"[?~ltX,1_f~tt9:~;~-~~"J;ti.~~;g~.f~~~ZOJl~lr~;:~~:;~~:~;iiitti~1Ji1~~~,~:~1~~~~~;[g.~~~iali~~E~il~:~:~~,~~~;~:~;;~t;;~~~~S~f:~~f~~~:;! 

mr~~G~r,9]~~i:~~i~}~_:(ffi~§lf9B1lJii1I·t~~!i'~,~Tift~~,~~i~~::h~1~~~:1J~[~~y;~£~~~~ey,~~!}b];~:i~:fi~t~~~l~~::;~:.:i%~:z:~,~:~~X~;~iiPJt~~t?;1~~1~ 
~,f~~ffif~~a~:~t~y(q·p~~;:Mil(;iK~~~;f0;.!.~:Jt~&;l:}i;!~~~~j~~~}!t~~i:·~5~l\ti~~;Jji~fril~~Ii~~~~i:~Hi~~~~il/~~:~:~~(~{i/.~li~li~,i~~S~f~i2i:;t~J1l!·f~~HiX:ftJ;:;\t~t 

----..... ,,..,,,.,_..,,.,,.~--~------

Baseline Synchro 7- Report 
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HCM Signalized Intersection Capacity Analysis 
9: Barham Dr & Campus Y:fay ~ 

/' t 

Year2030 + Project PM 
8/1312013 

------·--·-·---~---------
Baseline Synch ro 7 - Report 
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HCM Unsignalized Intersection Capacity Analysis 
10: Main Street & Redel Road 

Baseline 

Year 2030 +Project PM 
8/13/2013 

Synchro 7 - Report 
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HCM Unsignalized Intersection Capacity Analysis 
11: Barham Dr. 8, Redel Road -

Ann.m"''" LOS 

Year 2030 + Project PM 
8/13/2013 

!B~Imlll!~.,.,~~~ 

Baseline Synchro 7 - Report 
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HCM Unsignalized Intersection Capacity Analysis 
12: Carmel Street & Industrial Street 

Baseline 

Year 2030 + Project PM 
8/13/2013 

Synchro 7- Report 
Page 13 



HCM Signalized Intersection Capacity Analysis 
13: Barham Dr. & Industrial Street 

- -
. . 

Year 2030 +Project PM 
8/13/2013 

~itil:~'ii!~i]lhi~%]~J~:ii1~!:~~!t~1J~~Q~~-:~~~!~1~i~W~im[§~~~Q~~~\\ti~~~1~tii:rrl~t~I~~;~Jlt~~~i£:1~~~~~t~I\~£J~~i:~:,;&t~&~~ 
Fit Protected 0.95 1 

Baseline 
-

Synchro 7 - Report 
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HCM Signalized Intersection Capacity Analysis 
,13: SR-78 WB ,B,:;:mps & Twin Oaks Valley Rd. 

Baseline 

--
t 

Year 2030 +Project PM 
8/13/2013 

Synchro 7 - Report 
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HCM Signalized Intersection Capacity Analysis 
15: SB;-78 EB Ramps & Twin Oaks Valley Rd. 

Baseline 

- "'\ t 

Year 2030 +Project PM 
8/1312013 

Synchro 7 - Report 
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HCM Signalized Intersection Capacity Analysis 
.16: Discovery St & Twin Ot;_l(s Valley Road 

Baseline 

Year 2030 +Project PM 
8/13/2013 

Synchro 7- Report 
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" Output Tableii 

Sl DR A "'""~.. 
INTERSECTION 

Output Tables 

UC San Marc:.os 

Main Street at Street B 

lhm Information 

"' Basic Parameter$-: 
If!te:c·sectioll Type: Rowtdabou:t 
DriVing- o:n the .tight-hand side Of the road 
Input datq specified in US units 
}1n.del. De:l:#ults·: 0"3 B:CM (US) 
-Peak F;Low PE!:r~od (far p_er!oxmance): 15 miriute·s 
Unit time Cfo:r· voJ:Urnes): QO minutes. 
Delay de:Ei_rti:tio'n: contr-·ol delay 

GeometriC delti.}i included 
HeM Delay Model option selected 
HCM Quepe_ Modi:!l option selectect 
Level o·f :Service ba_se.d on: Delay (I{CH me.thod) 
gue·ue defi,nition-: Back of que:<.e, 95th Percentile 

Geom~trid de'lay is le.ss than· 2 seconds for some mcivemen:ts. The riegot.iatiOn 
speed may he too high or t:he approaCh ?rid exit speeds p:ta_y De too loW for 
g-iven geqjtle:-:ric design (e.g. for ·a large roundabop,t) + J~hec,:k Tab.le~ D.O, 
D .. i and D, 4 for geqmetric delay data including negotiat,ion spee_ds. If 
hecessa,ry 1 _s:p_etify appropt.:iate values: of approach and exit speeds-, 
negOtiation J:actiUs or. ne_g:Otiatitni speed dat-a_ in the 
Definitiohs & F3.th Data ci.ialOg-. 

Table R.1- Roundabout Gap Acceptance Parameters 

UC S&tn Harc6S: 
11a,in :St,r_eet at !3tre-~t ·:a 
I:p:!;erSeG.tion Ip: 3 -.PM 
1\'Qundabo\l.-t 

'ruin :Lane 
KO. 

west: ·North 

Lane 
Type 

CitY 

---- C-irc·uratinq/Euiting ·stre-am .,.~-

:!!"'low Aver Av~r !ri-B-rich F'.rop 
Hate Spe-ed Oist Beaclwqy- :au_ncheQ 

(-pc1J-/h) [mph) (:ft} (s\ 

Drive 

Ci:i tica-l- GO:p 

Hdwy _pist 
($) (~_t} 

Eri.virorimEint F':ict,or: 1.20 -Eil t r_y / C:L :rcul a ti11£f: F1cw Adj usbneDt: Medium 
Left 1 Sub:dorr.inant 183 19.6 563"4 2.00 0 .2_0'0 4.17 119.6 
Thr'.J i Subdominant 183 19-,_6 563.-4 2"00 o"zoo 4.17 ;n9.5 

2 Dominant 183 19.6 563 .·1 2_' 00 Q,2QO 4"01 115,0 
Right 2 DOminant 1B3 19.6 563.4 2.00 0.200 4.01 115.-0 

South:- S'lTCet B 

abot:t:blank 

·Poll--up 
lil2;i'ild'rJ('i,Y 

(sj 

2 "56 
2 ,_5_6 
4.46 
2A6 

Page 1 of6 
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OutptJt Tables 

Environment Factor: 1.20 Entry/Circulating Flow Adjustment: Medium 
Left 1 Subdominant 1000 19.2 101.3 1.10 0.491 3.52 99.0 
Thru 1 Subdorninant 1000 19.2 101.3 1.10 o. ~sn 3.52 98.9 

2 Dominant 1000 19.2 101.3 1.10 0. 4.91 3.22 90.7 
Right 2 Dominant 1000 19.2 101.3 1.10 0.491 3.22 90.8 

East: Main Street 
Environment Factor: 1. 20 Entry/Circula~ing Flow Adjustment: Medium 

Left 1 Stibdominant 680 18.5 143.9 1. 65 0.500 3.76 102.2 
Thru 1 subdominant 680 18.5 143.9 1. 65 0.500 3.76 102.1 

2 Dominant 680 18.3 143.9 1. 65 0.500 3.56 96.7 
Right 2 Dominant 680 18.5 H3.9 1. 65 0.500 3,56 96.8 

North: Street A 
Environment Factor: 1.20 Entry/Circulating Flm-1 Adjustment: Medium 

Left 1 Subdominant 7 68 19.7 135.1 1.17 0. 422 4.60 132.5 
Thru 1 Subdominant 7 68 19.7 135.1 1.17 0.422 4.60 132.5 
Right 2 Dominant 768 19.7 135.1 1.17 0.422 3.46 99.7 

Priority sharing is imp:!.ied for some movements (Follow-up Headway plus 
Intra-bunch Headway is larger than the Critical Gap) . The 0-D ?a~tor 
(Table R.O) allows for priority sharing and priority emphasis. 

2. 49 
2. 49 
2. 28 
2.28 

2.54 
2.54 
2.40 
2.40 

3.15 
3.15 
2.37 

I Dist (Distance): Spacing, i.e. distance between the front ends of two 

I successive vehicles across all lanes in the circulating l .. _____ , or exiting stream 

Table S.3 - Intersection Parameters 

UC San Marcos 
Main Street at Street B 
Intersection lD: 3 PM 
Roundabout 

Intersection Level of Service 
Worst movement Level of Service 
Average intersection delay (s/pers) 
Largest average movement delay (s} 
Largest back of queue, 95% (ft) 
Performance Index 
Degree of saturation (highest) 
Practical Spare Capacity (lowest) 
Effective intersection capacity, (veh/h) 
Total vehicle flow (veh/h) 
Total person flOt-7 (pers/h) 
Total vehicle delay {veh-h/h) 
Total person delay (pers-h/h) 
Total effective vehicle stops (veh/h) 
Total effective person stops (pers/h) 
Total vehicle travel (veh-~i/h) 

Total cost ($/h) 
Total fuel {gal/h) 
Total C02 (kg/h) 

Table 5.6 - Intersection Performance 

about:blank 

A 

A 

3.0 
5.8 
121 

25.81 
0.568 

50 % 
iJ731 
2687 
3224 
2.20 
2. 65 
1360 
1632 

181.3 
163.77 

10.9 
103.62 

Page 2 of6 
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, Output Tables 

r---ucsan JYlarcos---··--------------------·------·--·-· 
! Main Street at Street B 
,

1 

Intersection ID: 3 PM 
Roundabout 

I Total Deg. Total Total Aver. Prop. Eff. Longest 
stop Queue 
Rate (ft) 

Perf. 
Flow 

(veh/h) 
Sat:1 Delay Delay Delay Queued 

X (veh-h/h) (pers-h/h) (sec) 

tiJest: North City Drive 
1100 0.456 0,49 

South: Street B 
288 0.198 0.30 

East: Main Street 
665 0.397 0.65 

Nor::h: Street A 
634 0.568 0.77 

ALL V~HICLES: 
2687 0.568 2.20 

INTERSECTION (persons): 
3224 0.568 

0,58 1.6 0.45 0.25 

0.36 3.8 0.64 0.59 

0.78 3.5 0.68 0.61 

0. 92 4.4 0.73 0.80 

2. 65 3,0 0.59 0.51 

2. 65 3.0 0,59 0.51 

IndeK 

97 9.21 

28 2. 92 

71 6,62 

121 7.06 

121 25.81 

25.81 

Queue values in this table are 95% back Of queue (feet). 

Table 5.7- Lane Performance 

UC San Marcos 
Main Street at Street B 
Intersection ID: 3 PM 
Roundabout 

Dem 
Flow ::ap De g. 

Lane {veh (veh Satn 
No. /h) /h) X 

~rest: North City Drive 
1 LT 538 1180 0.456 
2 TR 562 1233 0.456 

South: Street B 
1 LT 135 680 0.198 
2 TR 153 773 0.198 

East: Main Street 
1 LT 320 810 0.395 
2 TR 345 872 0.395 

North: Street A 
l LT 162 546 0.297 
2 R 472 831 0.568 

Aver. Eff. 
Delay Stop 
(sec) Re<te 

2.2 0.33 
1.0 0.17 

4.7 0,69 
2.9 0.50 

3 . 7 0 . 65 
3.3 C.58 

4 . 5 0. 68 

4 "3 0' 85 

Q u ' u ' 95% Back 
------------
(vehs) 

3,8 
3.8 

(ft) 

96.5 
97.2 

1.1 27.5 
1.1 28.3 

2.8 
2.8 

70.0 
70.8 

1.6 41.8 
4,7 120.5 

Lane 
Length 

(ft} 

580.0 
580.0 

550.0 
550.0 

750 .o 
750.0 

670" 0 
670.0 

Aver. 
Speed 

(mph) 

16.6 

14.9 

14.5 

12.9 

15.3 

15.3 

Page 3 of6 
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Table 5.10- Movement Capacity and Performance Summary 
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Output Tables 

~--------------------------------- -------------

' 

OC San Marcos 
Main Street at Street B 
Intersection ID: 3 PM 
Roundabout 

Mov 
ID 

Nov 
Typ 

Dem 
Flow 
(veh 
/h) 

Total 
Cap. 

(veh 
/h) 

West: North 
51 L 

City Drive 

2T T 
2R R 

South: 
3L 1 
8T T 
SR R 

Street B 

430 943 
548 1202 
122 2 68 

127 641 
123 621 

38 192 

Lane 
Util 

(%) 

100 
100 
100 

100 
100 
100 

Deg. 
Satn 

X 

0.456 
0.456 
0. 455 

0.198 
0.198 
0.198 

Aver. 
Delay 

(sec) 

2.5 
1.0 
1.0 

4. 8 
2.9 
2.9 

Eff. 
Stop 
.3.ate 

0.37 
0,17 
0.17 

0.70 
0.50 
0.50 

95% 
Ba:::k of 

Queue 
(veh) 

3.8 
3.8 
3.8 

1.1 
1.1 
1.1 

Perf. 
Index 

4.46 
3.99 
0.76 

1.55 
1. 08 
0.29 

------------------------------------------------------------------
East: Main Street 

2.1 1 23 
6T T 619 
6R R 23 

North: Street A 
71 L 23 
4T T 139 
4R R 4 72 

58 
1566 

58 

78 
4 69 
831 

100 0.397 
lrJO 0.395 
100 0.397 

52 0.295 
52 0.296 

100 0. 568* 

* Maximum degree of saturation 

5.1 0.74 
3.5 o. 61 
3.3 0.58 

5.8 0.74 
4.3 0.67 
4.3 0.85 

2.8 
2.8 
2.8 

1.6 
1.6 
4. 7 

0.29 
6.13 
0.20 

0.31 
1.53 
5.22 

Page 4 of6 
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I 
'-------·-------------------------------------------------------------------------------·-·------J 

Table S.12A- Fuel Consumption, Emissions and Cost (TOTAL) 

~----- ---· ------·---~---- -------------------- ------··----------- ----------------- -----1 
, I 
1 

UC San Marcos ' 
Main Street at S:::reet 3 I 
Intersection ID: 3 PM 
Roundabout 

Mov :l!~uel Cost HC co NOX C02 
ID ?a tal 'l'otal 'I'otal '.rotal Total Total 

gal/h $/h kg/h kg/h kg/h kg/h 
--------------------------------------------------------------

IN'I'ERSEC'J'ION: 10.9 163.77 0.188 8-2 6 0 .210 103.6 

PARAMETERS USED IN COST CALCULATIONS 

Pump price of fuel ($/US gal) 2.400 
Puel resotu::ce cos 'I:: factor 0. 70 
Ratio of running cost to fuel cost 3.0 
Average income ($/h) 19.00 
Time value factor 0. 40 
Light vehicle. mass (1000 lb) 3.1 
Heavy vehicle mass [1000 lb) 24.0 
Light vehicle idle fuel rate (OS gal/h) 0.360 

··------ Ji~-~yy__ Y..? .. hJ .. ~-~--§ .. , •. ~:.9.~.~ --~-~~J ---~~t .. E? ... .J.£.~_ .. .9:.~-~l..bJ._' ____ :: -··----~- .. .9..: .. ~.2.9 .. _ 

abcmt:hlank 



Output Tables Page 5 of6 

Table 5.14 - Summary of lnput and Output Data 

r--·---- --···--····----·-----·-----·----·-----------·-·-------------l 

II uc san Marcos I 
Ma~n Street at Street B 

' Intersectl.on ID: 3 PM 1 I ~:::::::::________________________________________________________________ . 
1 Lane Demand Flow (veh/h) Adj, E:Ef Grn Deg Aver. Longest Shrt 

I
I No. -------------------- %HV Basic (sees) Sat Delay Queue Lane 

I 

L T R 'I'ot Satf. 1st 2nd x (sec) (ft) (ft} 

t~,rest: 

1 LT 
North 

430 
City 
108 
440 

Driye 
538 

2 TR 122 562 

430 548 122 1100 

South: Street B 
1 LT 127 8 
2 TR 115 38 

127 123 38 

East: Main Street 
1 LT 23 297 
2 TR 322 23 

23 619 23 

Nor-th: Street A 
1 LT 23 139 
2 R 472 

23 139 472 

ALL VEHICLES 

135 
153 

288 

320 
345 

665 

162 
472 

634 

Total 
Flow 
2687 

Peak flo~ pe~iod ~ 15 minutes. 

2 
2 

2 

2 
2 

2 

2 
2 

2 

2 
2 

2 

% 
HV 

2 

0.456 
0. 456 

0.456 

0. 198 
0.198 

0.198 

0.395 
0.395 

0.395 

0.297 
0.568 

0,568 

Max 
X 

0.568 

2.2 
1.0 

1.6 

4.7 
2.9 

3.8 

3.7 
3.3 

3.5 

4.5 
4.3 

4.4 

Aver. 
Delay 

3.0 

96 
97 

97 

27 
28 

28 

70 
71 

71 

42 
121 

121 

Max 
Queue 

121 

580 
580 

550 
550 

750 
750 

670 
670 

[ ::::: :::::
8
S::u::::o:a:::w:r:r:

5
:o:a::j::t::o:: ~:::::~outs or sign- ~~~; I controCled intersections ar.d apply only to continuous lanes. 

'--.. ---·-·-· .. ·--·---·-""·----·-.... ·----.......... -------·-·--------·--.. --·-----·--·----·----·-------·--·--·-! 

Table S.15- Capacity and level of Service 

DC San :t1arcos 
Main Street at Street B 
Intersection ID; 3 PN 
RoundOJ.bout 

Mov Mov Total 
ID Typ Flow 

(yeh 
/h) 

about: blank 

Total Deg. Aver. 
cap. of Delay 

(veh Satn 
/h) (v/c) (sec) 

. ' ~ ' ; 

LOS Longest Queue 
95% Back 

(vebs) [ft} 



,Output Tables 

I 

West: North city Dr.ive 
51 L 430 
2T T 548 
2R R 122 

South: Street B 
3L L 127 
8T T 123 
8R R 38 

943 
1202 

268 

641 
621 
192 

0. 45 6 
0. 45 6 
0.455 

0.198 
0.198 
0.198 

2.5 
1.0 
1.0 

4.8 
2.9 
2.9 

lA 
A 
A 

A 

A 
A 

3. 8 
3.8 
3. 8 

1.1 
1.1 
1.1 

95 
97 
97 

27 
28 
28 

-----------------------------------------------------------------
East: Main Street 

1L L 23 
6T T 619 
6R R 23 

North: Street A 
71 L 23 
4T T 139 
4R R 4 72 

ALL VEHICLES: 2687 

58 0.397 
1566 0.395 

58 0.397 

78 0.295 
469 0.296 
831 0.568* 

0. 568 

5.1 
3.5 
3.3 

5.8 
4.3 
4.3 

3.0 

Level of Service calculations are based on 

A 
A 
A 

A 
A 

A 

A 

2.8 
2.8 
2.8 

1.6 
1.6 
4.7 

4.7 

70 
71 
71 

42 
42 

121 

121 

average control delay including geometric delay (HCM criteria), 
independent of the current delay definition used. 
For the criter:ia, refer to the 11 Level ·of Service" topic in the 
SIDRA Output Guide or the Output section of the on-line help. 

* Maximum v/c ratio, or critical green periods 
Movement Level of service has been determined using adjacent lane 
v/c ratio rather than short lane v(c ratio (v/c=l.O) 

L----·--------·-~ 

+ 51 !:JRA S!:l!..UT'!!:JN$ 

Site: 2 lane Roundabout 

Page 6 of6 

! 

i 
_j 

\\Diskstation\projects\000406 Universit-y Place San ~~arcos\HCS\081313_Roundabout Analysis\Street Bat Main St PM.aap 
Processed Aug 13, 2013 02:02:54PM 

A1444, Unregistered, Small Office 
Produced by SIDRA Intersection 3.1.0612.08.34 
Copyright 2000-2006 Akcelik and Associates Pty Ltd 
wwv.t.sldrasotutions.com 

8bout:blank ;...., ' 8/13)2€lhl "''' w 



J:t 
r;;;;r - --- --- -- - - --:::::::;;:::--

~-------------~-· __ _i 

' I 
I 
I 
I 
1 
1 
\ 
\ 
\ 

Street PJ. 

\ 
\ 

\ 

\ 

Street 8, 

\ 
\ 
\. 
l 
I 
I 
! 
I 
1 
I 



TABLE. B 

Year 2030 with Project Intersection Levels of Service 
University District Specific Plan- San Marcos 

West Side Analysis 
2013 

Number Intersection 

1 Street "B'1 I Street "C" 1 Lane Roundabout 2.5 

2 11 C" I Street ''B" 1 Lane Roundabout 2.9 

3 Street 11A11 I Street "B" 1 Laoe Roundabout 10.6 

4 Street "B" 19.3. 

5 Rush Dr. 20.7 

6 Street !!A'' 12.7 

Notes: 

LOS = Level of Service 

Cycle Length analyzed on Discovery is 90 seconds. 

A 

A 

B 

B 

c 
B 



HCM Signalized Intersection Capacity Analysis 
4: Discovery & Street B 

-

Baseline 

- t 

Year 2030+Project PM 
9/8/2013 
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HCM Signalized Intersection Capacity Analysis 
5: Discovery & Rush Drive -

Baseline 

. '• '): 

_r::·. ,, 

Year 2030+Project PM 
9/8/2013 

I'" '• 

·' 
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HCM Signalized Intersection Capacity Analysis 
6: Discovery & Street A 

- -

Baseline 

Year 2030+Project PM 
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Output Tables 

-~-SIDRA 
INTERSECTION 

Output Tables 

UC San Marcos 

West Side Roundabout Analysis 

Run Information 

* Basic Parameters: 
Intersection Type: Roundabout 
Driving on the right-hand side of the road 
Input data specified in us units 
Model Defaults: US HCM (US) 
Peak Flow Period {for performance): 15 minutes' 
Unit time (for volumes): 60 minutes. 
Delay definition: Control delay 

Geometric delay included 
HCM Delay Model option selected 
HCM Queue Model option selected 
Level of Szrvice based on: Delay (HCM method) 
Queue definition: Back of queue, 95th Percentile 

Geometric ~elay is less than 2 seconds for some movements. The negotiation 
speed may be too high or the approach and exit speeds may be too low for 
given geometric design (e.g. for a large roundabout). Check Tables D.O, 
D.l and D.4 for geometric delay data including negotiation speeds. If 
necessary~ specify appropriate ;.ralues of approach and exit speeds, 
negotiation radius or negotiat~on speed data in the 
Definitions & Path Data dialog. 

Table R.l ·Roundabout Gap Acceptance Parameters 

DC san Marcos 
~est Side Roundabout Analysis 
Intersection ID: Int 1 
Roundabout 

Turn Lane 
No. 

West: street 

Lane 
Type 

c 

---- Circulating/Exiting Stream ---
Flow Aver Aver In~Bnch Prop 
Rate Speed Dist Headway Bunched 

(pcu/h) (mph) (ft) (s) 

Critical Gap 

Hdwy Dist 
(e) 1ft) 

Environment Factor: 1.20 Entry/Circulating Flow Adjustment: Medium 
Left 1 Dominant 157 
Thru 1 Dominant 157 
Right 1 Dominant 157 

soutl:: Street B 
Environment Factor: 1.20 

about: blank 

17.3 582.8 2.00 0.173 5.33 135.0 
17.3 582.8 2.00 0.173 5.95 150.7 
17.3 582.8 2.00 0.173 5.33 135.0 

~ntry/Cixculating Flow Adjustment: Medium 

Foll-up 
Headway 

I 'I 

2.78 
3.10 
2. 78 

Page 1 of6 
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Left 
Thru 
Right 

1 Dominant 
1 Dominant 
1 Dominant 

East: Street C 

163 
163 
163 

Environment Factor: 1.20 
Left 1 Dominant 274 
Thru 1 Dominant 274 
Right 1 Dominant 274 

North: Street B 
Environment Factor: 1. 20 

Left 1 DominaLt 182 
Thru 1 Dominant 182 
Right 1 Dominant 182 

16.1 
16.1 
16.1 

521.2 
521.2 
521.2 

2.00 
2.00 
2.00 

Entry/Circulating 
16.6 320.6 2.00 
16.6 320.6 2.00 
16.6 320.6 2.00 

Entry/Circulating 
16.1 467.7 2.00 
16.1 467.7 2.0~ 

16.1 467.7 2.00 

0.180 
0.180 
0.180 

5.37 
5.36 
5.36 

Flow Adjustment: 
0.283 5.22 
0.283 5.83 
0.283 5.83 

Flow Adjustment: 
0.198 6.00 
0.198 5.37 
0.198 5.37 

126.7 
126.7 
126.7 

Medium 
127.4 
142.3 
142.3 

Medium 
141.5 
126.7 
126.7 

2.80 
2.80 
2.80 

2.78 
3.11 
3.11 

3.15 
2.82 
2.82 

Dist {Distance): Spacing, i.e. distance between the front ends of two 
successive vehicles across all lanes in the circulating 
or exiting stream 

Table 5.3- Intersection Parameters 

UC San Marcos 
West Side Roundabout Analysis 
Intersection ID: lnt 1 
Roundabout 

Intersection Level of service 
~'Jorst movement Level. cf Service 
Average intersection delay (s/pers) 
Largest average movement delay (s) 
Largest back of queue, 95% (ft) 
Performance Index 
Degree of saturaticn (highest) 
Practical Spare Capacity (lowest) 
Effective intersection capacity, (veh/h) 
Total vehicle flow (veh/h) 
Total person flow (pers/h) 
Total vehicle delay (veh-h/h) 
Total person delay (pers-h/h) 
Total effective vehicle stO!JS (veh/h) 
Total effective person stops (pers/h) 
Total vehicle travel (veh-mi/h) 
T-otal cost ($/h) 
Total fuel (gal/h) 
Total C02 (kg/h) 

Table 5.6- Intersection Performance 

OC San Marcos 
West Side Roundabout Analysis 
Intersection ID: Int 1 
Roundabout 

Total 
Flow 

about: blank 

Deg. 
Satn 

Total 
Delay 

Total 
Delay 

Aver, Prop. 
Delay Queued 

A 

A 
2.5 
4. 6 

41 
10.5'7 
0.225 

278 % 
3393 

7 62 
914 

0.52 
0. 63 

242 
29l 

141.5 
102.53 

6.2 
59.03 

Eff. Lor.gest Perf. 
Stop Queue Index 

Aver. 
Speed 

Page 2 of6 
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(veh/h} X (veh-h/h) (pers-h/h) ~sec) Rate 

West: Street C 
242 0.225 0.19 

South: Street B 
214 0.202 0.13 

East: street C 
112 0.119 

North: Street B 

0.13 

194 0.188 0.07 

ALL VEHICLES: 
762 0.225 0.52 

INTERSECTION (persons}: 
914 0.225 

0.23 2.9 0.38 0.35 

0.15 2.1 0.39 0.28 

0.16 4.3 0.45 0.49 

0.08 1.3 0.40 0.21 

0. 63 2.5 0.40 0.32 

0.63 2.5 0.40 0.32 

(ft) 

41 3.17 

37 2.40 

20 1.50 

33 3.50 

41 10.57 

10.51 

Queue values in th:s table are 95% back of queue (feet) . 

Table 5.7- Lane Performance 

UC San Marcos 
West Side Roundabout Analysis 
Ir.cersection ID: Int 1 
Roundabout 

Dem 
Flow Cap Deg. Aver. Eff, 

Lane (veh (veh Satn Delay Stop 
No. /h) /h) X (sec) Rate 

West: Street c 
1 LTR 242 1078 0.224 2.9 0.35 

South: Street B 
1 LTR 214 1060 0.202 2.1 0.28 

East: Street C 
1 LTR 112 943 0.119 4.3 0.49 

North: Street B 
1 L~R 194 1033 0.188 1.3 0.21 

Q u e u e 
95% Back Lane 

------------ Length 
('lehs} (ft) {ft) 

1.6 41.3 650.0 

1.4 36.9 550.0 

0. 8 19.9 500.0 

1.3 33.2 1400.0 

Table 5.10- Movement Capacity and Performance Summary 

uc San Marcos 
West Side Roundabout Analysis 
Intersection ID: Int 1 
Roundabout 

Mov 
ID 

about: blank 

Nov Dem 
Typ Flml 

(veh 

Total 
Cap. 

(veh 

Lane 
Util 

D2g. Aver. 
Satn Delay 

Eff. 

Stop 
Rate 

95% 
Back of 

QUeue 

Perf. 
Index 

Page 3 of6 

(mph) 

11.7 

17.7 

16.9 

19.1 

18.1 

18.1 
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/h) 

West: Street C 
51 L 152 
2T T 6 
2R R 84 

South: street B 

/h) 

677 
27 

374 

31 L 77 382 
BT T 46 228 
BRR 91 451 

East: Street c 
11 L 100 842 
6T T 6 51 
6R R 6 51 

I %1 X 

100 0.225* 
100 0.222 
100 0.225* 

100 0.202 
:.oo 0.202 
lOO 0,202 

100 0.119 
100 0.118 
100 0.118 

(sec) 

4.0 0.46 
1.0 0.18 
1.0 0.18 

4.0 0.46 
1.1 0.18 
1.1 0.18 

4.6 0. 51 
1.7 0.29 
1.7 0.29 

(veh) 

1.6 
1.6 
1.6 

1.4 
1.4 
1.4 

0.8 
o.s 
0.8 

2.22 
0.07 
0.88 

1.06 
0.46 
0.87 

1.37 
0.07 
0.06 

----------~-------------------------------------------------------
North: Street B 

71 L 6 32 100 0.188 4.1 0.48 1.3 0.13 
4T T 51 272 100 0.188 1.2 0.21 1.3 0.93 
4R R 137 730 100 0.188 1.2 0 .21 1.3 2.44 

• Maximum degree of ~at~ration 

Table S.12A- Fuel Consumption, Emissions and Cost (TOTAL) 

UC San Marcos 
west Side Roundabout Analysis 
Intersection ID: Int 1 
Roundabout 

Mov Fuel Cost 
ID Total Total 

gal/h $/h 

HC co NOX C02 
Total Total Total Total 
kg/h kg/h kg/h kg/h 

--------------------------------------------------------------
INTERSECTION: 6. 2 102.63 0.098 

PARAMETERS USED IN COST CALCULATIONS 

Pump price of fuel ($/US gal) 
Fuel resource cost factor 
Ratio of running cost to fuel cost 
Average income ($/h) 
Time value factor 
Light vehicle mass (1000 lb) 
Heavy vehicle mass (1000 lb) 
Light vehicle idle fuel rate {US gal/h) 
Heavy vehicle idle fuel rate (US gal/h) 

3.27 0.093 

2.4:)0 
D,70 
3.0 

19,00 
0.~0 

3.1 
24.0 

0.350 
0.530 

Table S. 14 -Summary of Input and Output Data 

UC San Narcos 
West Side Roundabout Analysis 
Intersection ID: Int 1 · 

about: blank 

59.0 
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Roundabout 

Lane 
No. 

Demand Flow (veh/h) 

1 T R Tot 

Adj. Eff Grn 
%RV Basic (sees) 

satf. 1st 2nd 

Deg 
Sat 

X 

Aver. Longest Shrt 
Delay Queue Lane 
[sec) [ft) (ft) 

West: Street c 
1 LTR 152 6 

152 6 

South: Street B 
1 LTR 77 4 6 

77 46 

East: street c 
1 LTR 100 6 

100 6 

North: Street B 

84 242 

84 242 

91 214 

91 214 

6 112 

6 112 

2 0.224 2.9 650 

2 0.224 2.9 

2 0.202 2.1 37 550 

2 0.202 2.1 37 

4 0.119 4.3 20 500 

4 0.119 4.3 20 

1 LTR 6 51 137 194 3 0.188 1.3 33 1400 

6 51 137 194 3 0.188 1.3 33 
====~==================~==~=============================================== 

ALL VEHICLES Total % 
Flow HV 

762 3 

MaK 
X 

0.225 

:Aver. Max 
Delay Queue 

2.5 41 
=====mE~===============================-=============~====-~~~==--======== 

Peal~ flow period "" 15 minutes. 

Queue values in this table are 95% back of queue (feet). 

Note: Basic Saturation Flows are not adjust€d at roundabouts or sign­
controlled intersections and apply only to continuous lanes. 

Table 5.15- Capacity and Level of Service 

uc San JYiarcos 
West Side Roundabout Analysis 
Intersection lD: Int 1 
Roundabout 

Mov Mev Total Total 
ID Typ Flow Cap. 

(veh (veh 
/h) /h) 

De g. ll_ver. 
of Delay 

Satn 
(v/c) (sec) 

LOS Longest Queue 
95% Back 

(vehs) (ft) 

-------------------------------------------------------------~---

West: Street c 
51 1 
2> T 
2R R 

South: Street B 
31 1 
BT T 
8R R 

East: Street C 
lL L 
6'!' T 
6R R 

North: Street B 

about:blanlc 

152 
6 

84 

71 
46 
91 

100 
6 
6 

677 
27 

37 4 

382 
228 
451 

0.225* 
0.222 
0.225* 

0.202 
0.202 
0.202 

842 C.119 
51 0.118 
51 0.118 

4.0 
1.0 
1.0 

4.0 
1.1 
1.1 

4.6 
1.7 
1.7 

A 
A 
A 

A 
A 
A 

A 
A 
A 

1.6 
1.6 
1.6 

1.4 
1.4 
1.4 

0.8 
0.8 
0.8 

4C 
41 
41 

37 
37 
37 

20 
20 
20 
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7LL 
4T T 
4R R 

ALL VEHICLES: 

6 
51 

137 

762 

32 0.188 
272 0.188 
730 0.188 

o. 225 

4.1 
1.2 
1.2 

2.5 

Level of service calculations are based on 

A 

A 
A 

• 

1.3 
1.3 
1.3 

1.6 

33 
33 
33 

41 

average control delay including geometric delay (P.CM criteria), 
independent of the current delay definition used. 

* 

+ 

For the criteria, refer to the "Level of Servi:::e" topic in the 
SIDRA Output Guide or the output section of the on-line help. 
Maximum v/c ratio, or critical green periods 
Movement Level of service has been determined using adjacent lane 
v/c ratio rather than short lane v/c ratio (v/c~l.O) 

Sl ORA s;,QL.UT!ONS 

Site: Intersection 1 

Processed Sep 06, 2013 10:00:07PM 

1\1444, Unregistered, Small Off1ce 
Produced by SIDRA Intersection 3.1.061208.34 
Copyright 2000·2006 Akcelik and Associates Pty Ltd 
www~sidrasolutions.com 

about:blank 
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Output Tables 

SIDR.A ~-­
INTERSECTION 

Output Tables 

UC San Marcos 

West Side Roundabout Analysis 

Run Information 

* Basic Parameters: 
Intersection Type: Roundabout 
Driving on the right-hand side of the road 
Input data specified in US uriits 
Model Defaults: US HCM (US) 
Peal~ Flow Period (for t::erformance): 15 minutes 
Unit time (for vo~umes): 60 minutes. 
Delay definition: Cont~ol delay 

Geometric delay included 
HCM Delay Model option selected 
HCM Queue Model option selected 

1 

Level of Service based on: Delay (HCM method) 
Queue definition: Back of queue, 95th Percentile 

Geometric delay is less than 2 seconds for some movements. The negotiation 
speed may be too high or the approach and exit speeds may be too low for 
given geometric dssign (e.g. for a large roundabout}. Check Tables D.0 1 

0.1 and 0.4 for geometric delay data including negotiation speeds. If 
necessary, specify appropriate values of approach and exit speeds 1 

negotiation radius or: negotiation speed data in the 
Definitions & Path Data dialog. 

Table R.l- Roundabout Gap Acceptance Parameters 

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

Turn Lane Lane ---- Circulating/Exiting Stream ---
No. Type !flOW Aver Aver In-Bnch Prop 

Rate Speed Dist Headway Bunched 
(pcu/hl (rnphl (ft) (~) 

West: street B 

Critical Gap 
------------
Hdwy Dist 

(s) (ft) 

Environment Factor: 1.20 Entry/Circulating Flow Adjustment: Medium 
Left 1 Dominant 351 
Thr:u 1 Dominant 351 
Right 1 Dominant 351 

South: Stxeet C 
Environment Factor: 1. 20 

about: blank 

16.5 247.9 2. 00 0.348 5.10 123.3 
16.5 247.9 2.00 0.348 5.10 123,3 
16.5 247.9 2.00 0.348 5.70 137.7 

Entry/Circulating Flow Adjustment: Medium 

Foll-up 
Headway 

(s) 

2.75 
2.75 
3.08 

Page 1 of6 
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Left 1 Dominant 
Thr:u 1 Dominant 
Right 1 Dominant 

East: Street B 
Environment Factoc: 

Left 1 Dominant 
Thru 1 Dominant 
Right 1 Dominant 

North: Street c 
Environment Factor: 

Left 1 Dominant 
Thru 1 Dominant 
Right 1 Dominant 

448 
448 
448 

1.20 
1E5 
165 
165 

1.20 
212 
212 
212 

17.1 
17.1 
17.1 

201.4 
201.4 
201.4 

2.00 
2.00 
2.00 

Entry/Circulating 
17.2 549.9 2.00 
17.2 549.9 2.00 
17.2 549.9 2.00 

Entry/Circulating 
18.2 452.2 2.00 
18.2 452.2 2.00 
18.2 452.2 2.00 

0.422 
0.422 
0.422 

5.53 
4.95 
4. 95 

Flow Adjustment: 
'0.182 5.13 

().182 5.13 
0.182 5.13 

Flow Adjustment: 
0.227 5.21 
0.227 5.21 
0. 227 5.21 

138.7 
124.2 
124.2 

Medium 
129.6 
129. 6 
129. 6 

Medium 
138.6 
138.6 
138.6 

3.04 
2.72 
2.72 

2.68 
2.68 
2. 68 

2.74 
2.74 
2.74 

Dist (Distance): Spacing, i.e. distance between the front ends of two 
successive vehicles across all lanes in the circulating 
or exiting stream 

Page 2 of6 
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Table 5.3- Intersection Parameters 

UC San Harcos 
West Side Rouadabout Analysis 
Intersection ID: Int 2 
Roundabout 

Intersection Level of Service 
Worst novement Level of Service 
Average intersection delay (s/pers) 
Largest average move~ent delay (s) 
Largest back of queue, 95% (ftl 
Performance Index 
Degree of saturation (highest) 
Practical Spare Capacity (lowea:t} 
Effective intersection capacity, (veh/h) 
Total vehicle flow (veh/h) 
Total person flow {pers/h) 
Total vehicle delay (veh-h/~) 

Total person delay (pers-h/t) 
Total effective ve~icle stops (veh/h) 
Total effective person stops (pera/h) 
Total vehicle travel (veh-mi/h) 
Total cost ($/h) 
Total fuel (gal/h) 
Total C02 (kg/h) 

Table 5.6 - Intersection Performance 

UC San Marcos 
li'lest Side Roundabout Analysis 
Intersection ID: Int 2 
Roundabout 

Total 
Flow 

about: blank 

Deg. 
satn 

Total 
Delay 

Total 
Delay 

Aver. Prop. 
Delay Queued 

A 
A 

2.9 
6.0 

87 
16.85 
0.391 

114 % 
3024 
1199 
1439 
0.95 
1.14 

472 
566 

203.5 
151.76 

9.3 
88.52 

Eff. Longest Perf. 
Stop Queue Index 

Aver. 
Speed 

9/6/2013 
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(veh/hl X (veh-h/h) (pers-h/h) (sec) Rate 

West: Street B 
240 0.273 0.26 

South: Street c 
158 0.194 0.14 

East: Street B 
441 0.397 

North: street c 

0.23 

360 0.351 0.33 

ALL VEHICLES: 
1199 0.397 0.95 

INTERSECTION (persons) : 
1439 0.397 

0.31 3.8 0.58 0.51 

0.16 3.1 0.60 0.47 

0.27 1.9 0.46 0.28 

0.40 3.3 0.50 0,43 

1.14 2.9 0.52 0.39 

1.14 2.9 0.52 0.39 

1ft) 

51 5.24 

35 1.91 

87 5.14 

73 4.55 

87 16.85 

16.85 

Queue values in this table are 95% back of queue (feet) . 

Table 5.7- Lane Performance 

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

Lane 
No. 

Dem 
Flow 
(veh 

/h) 

West; Street B 

Cap Deg. 
(veh Satn 

/h) X 

1 LTR 240 882 0. 272 

South: St:re~t c 
1 LTR 158 813 0.194 

East: St:r:eet B 
1 LTR 4q1 1113 0.396 

North: Street C 
1 LTR 360 1027 0. 351 

Aver. Eff. 
Delay stop 
(sec) Rate 

3.8 0.51 

3.1 0,47 

1.9 0.28 

3.3 0.43 

Q u e u e 
95% Back 

------------
(vehs) (ft) 

2.0 51.5 

1.4 34.9 

3.4 8 6. 9 

2.9 73.0 

Lane 
Length 

(ft) 

1400.0 

5-00.0 

600.0 

500.0 

Table 5.10- Movement Capacity and Performance summary 

uc san Narcos 
West Side Roundabout Analysis 
Intersection ID: Int 2 
Roundabout 

------------------------------------------------------------------
Mov Mov Dem Total Lane De g. Aver. Eff. 95% Perf. 
ID Typ Flow cap. Util Satn Delay stop Back of Index 

(veh (veh Rate C!ueue 

Page 3 of6 

(mph! 

18.5 

17.1 

17.8 

17.0 

17.8 

17.8 
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/h) /hi 

West: Street B 
51 L 109 400 
2T T 125 459 
2R R 6 22 

South: Street C 
31 L 6 31 
8T T 51 263 
8R R 101 520 

East: Street B 
11 L 91 230 
6T T 115 290 
6R R 235 593 

North: Street 
7LL 
4T T 
4R R 

c 
214 

46 
100 

610 
131 
285 

(%) X 

100 0.273 
100 0.272 
100 0.273 

100 0.194 
100 0.194 
100 0.194 

100 0.396 
100 0.397* 
100 0.396 

100 
100 
100 

0.351 
0.351 
0.351 

* Maximum degree of saturation 

(sec) 

5.4 0.61 
2.5 0.43 
2.5 0.43 

6.0 0.65 
3.0 0.49 
3.0 0.45 

4.2 0.49 
1.3 0.22 
1.3 0.22 

4.5 
1.6 
1.6 

0.53 
0.27 
0.27 

(veh) 

2.0 
2.0 
2.0 

1.4 
1.4 
1.4 

3. 4 
3.4 
3.4 

2.9 
2.9 
2.9 

2.57 
2.56 
0.12 

0.09 
0.63 
1.18 

1.35 
1.28 
2.51 

3.04 
0.49 
1. 02 
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Table S.12A- Fuel Consumption, Emissions and Cost (TOTAL) 

UC San Marcos 
W~st Side Roundabout Analysis 
Intersection ID: Int 2 
Roundabout 

Mov Fuel Cost 
ID Total Total 

gal/h $/h 

HC co NOX C02 
Total Total Total Tctal 
kg/h kg/h kg/h kg/h 

--------------------------------------------------------------
INTERSECTION: 9.3 151.76 0.149 

PARAMETERS USED IN COS'J' CALCULATIONS 

Pump price cf fuel ($/US gal) 
Fuel resource cost factor 
Ratio of running cost to fuel 
Average income ($/h) 
Time value factor 
Light vehicle rr.ass (1000 lb) 
Heavy vehicle rr.as s (1000 lb) 
Light vehicle idle fuel rate 
Heavy vehicle idle fuel rate 

cost 

(US gal/h) 
(US gal/h) 

5.23 0.145 

2.400 
0.70 
3.0 

19.00 
0.40 
3.1 

24.0 
0.360 
0.530 

Table 5.14- Summary of Input and Output Data 

uc San ~larcos 
West Side Roundabout Analysis 
Intersection ~D; Int 2 

about: blank 

88,5 
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Roundabout 

Lane 
No. 

Demand rlow (veh/h) 

1 T R Tot 
%HV 

Adj. 
aasic 
Sat f. 

Eff Grn 
(sees) 

1st 2nd 

Deg 
Sat 

X 

Aver. Longest 
Delay Queue 
(sec) (ft) 

Shrt 
Lane 
(ft) 

West: Street B 
1 LT::\ 109 125 6 240 2 0.272 3.8 51 1400 

109- 125 6 

South: street c 
1 LTR 6 51 101 

6 51 101 

East: Street 8 
1 LTR 91 115 235 

91 115 235 

North: Street C 
1 LTR 214 46 100 

214 46 100 

ALL VEHICLES 

240 

158 

158 

441 

4U 

360 

360 

Total 
FlO'~-.' 

1199 

2 

3 

3 

2 

2 

2 

2 

% 
HV 

2 

0 .272 

0.194 

0.194 

0.396 

0.396 

0.351 

0.351 

Max 
X 

0.397 

3.8 

3.1 

3.1 

1.9 

1.9 

3. 3 

3.3 

Aver. 
Delay 

2.9 

51 

35 

35 

87 

87 

73 

73 

Max 
Queue 

87 

500 

600 

500 

=====================~=============================~====~~================ 

Peak f:ow period= 15 minutes. 

Queue values in this table are 95% back of queue (feetl. 

No~e: Basic Saturation Flows are not adjusted at roundabouts or sign­
controlled int2rsectiona and apply only to continuous lanes. 

Table 5.15 - Capacity and Level of Service 

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

-----------------------------------------------------------------
Mov Mov 
ID Typ 

West: Street B 
51 L 
2T T 
2R R 

South: Street C 
31 L 
ST T 
8R R 

~ast: Street B 
1L L 
6r T 
6R R 

North: street c 

about: blank 

Total 
Flow 
(veh 

/h) 

109 
125 

6 

6 
51 

101 

91 
115 
235 

Total 
Cap. 

(veh 
/h) 

400 
459 

22 

31 
263 
520 

230 
290 
593 

Deg. 
cf 

Satn 
(v(c) 

0.273 
0.272 
0.273 

0.194 
0.194 
0.194 

0.396 
0. 3 97* 
0.396 

Aver. 
Delay 

(sec) 

5.4 
2.5 
2.5 

6.0 
3.0 
3.0 

4.2 
1.3 
1.3 

LOS 

A 

A 
A 

A 

A 
A 

A 
A 
A 

Longest Queue 
95% Back 

{vehs) 

2.0 
2.0 
2.0 

1.4 
1.4 
1.4 

3.4 
3.4 
3.4 

(ft) 

51 
51 
51 

35 
35 
35 

87 
87 
87 
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.... ,. 

7L L 
4T T 
4R R 

214 
46 

100 

610 
131 
285 

0.351 
0.351 
0.351 

4.5 
1.6 
1.6 

A 

A 
A 

2. 9 
2.9 
2.9 

73 
73 
73 

ALL VEHICLES: 1199 0.397 2.9 A 3.4 87 

* 

Level of Service calculations are based on 
average control delay including geometric delay {HCM criteria) , 
indepe~dent of the current delay definition u5ed. 
F--or the criteriar refer to the "Level of Service" topic in the 
SIDRA Output Guide or the Output section of the on-line help. 
Maximum v/c ratio, or critical green periods 

.$lORA SOLU1''lONS 

Site: Intersection 2 
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Street~ 

Street p.J. 



Output Tables 

---SIDRA 
INTERSECTION 

Output Tables 

UC San Marcos 

West Side Roundabout Analysis 

Run Information 

* Basic Parameters: 
Intersection Type: Roundabout 
Driving on tte right-hand side of the road 
Input data specified in US u~its 
Model Defaults: OS HCM (US) 
Peak Flow Period (for performance): 15 minutes 
Unit time {for volumes/: 60 minutes. 
Delay definition~ Control delay 

Geometric delay included 
HCM Delay Model option selectee. 
HCM Queue Model option selected 
Level of Service based on: Delay (HC~ method) 
Queue definitioc: Back of queue, 95th Percentile 

1 

Geometric delay is less than 2 seconds for some movements. The negotiation 
speed may be too high or the approach and exit speeds may be too low for 
given geometric design (e.g, for a large roundabout). Check Tables D.O, 
0.1 and D.4 for geomet~ic delay data including negotiatio~ speeds. If 
necessary 1 specify app~opriate values of approach and exit speeds, 
negotiation radius or negotiatioa speed data in the 
Definitions & Path Data dialog. 

Table R.l- Roundabout Gap Acceptance Parameters 

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

TJ.lrn Lane Lane ---- Circulating/Exiting Stream --- Critical Gap 
No. Type Flow 

Rate 
(pcu(h) 

West: Street B 
Environment Facto::::: 1. 20 

Left 1 Dominant 519 
Thru 1 Dominant 519 
Right 1 Dominant 519 

South: Street A 
Environru_ent Factor: 1.20 

about:blanlc 

Aver Aver In-Bnch 
Speed Dist Headway 
(mph) {ft) (e I 

Entry/Circulating 
16.6 169.2 2.00 
16.6 169.2 2.00 
16.6 169.2 2.00 

Prop ------------
B1.::.nched Hclwy 

{s) 

Flow Adjustment: 
0.4'71 4.85 
0.471 4.85 
0.471 4.85 

Dist 
(ft) 

Nedium 
118.3 
118.3 
118.3 

Entry/CirculCl.ting Flow Adjustment: r.vJedium 

Fall-up 
Headway 

(s) 

2.69 
2.69 
2.69 
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Left 1 Dominant 
Thru 1 Dominant 
Right 1 Dominant 

East: Street B 

665 
665 
665 

Environment Factor: 1.20 
Left 1 Dominant 452 
Thru 1 Dominant 452 
Right 1 Dominant 452 

North: Street A 
Environment Factor: 1.20 

Left 1 Dominant 434 
Thru 1 Dominant 434 
Right l Dominant 434 

16. 8 
16.B 
16.8 

133.3 
133.3 
133.3 

2.00 
2.00 
2.00 

Entry/Circulating 
16.6 194.3 2.00 
16.6 194.3 2.00 
16.6 194.3 2.00 

Entry/Circulating 
17.4 211.5 2.00 
17. 4 211.5 2.00 
17.4 211.5 2.00 

0.563 
0.563 
0.563 

4. 65 
4. 65 
4.65 

Flow Adjustment: 
0.425 4.92 
0.425, 4.92 
0.425 4.92 

Flow Adjustment: 
0.411 4.94 
0.411 4.94 
o. 411 4.94 

114.6 
114.6 
114.6 

Med.j..um 
120.0 
120 .o· 
120.0 

Medium 
125.9 
125.9 
125.8 

Dist (Distance): Spacing, i.e. distance between the front ends of two 

2. 64 
2. 64 
2.64 

2.70 
2.70 
2.70 

2.70 
2.70 
2.70 

successive vehicles across all lanes in the circulating 
or exiting stream 

Table 5.3 -Intersection Parameters 

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

ILtersection Level of Sa~vice 
Worst novement Level of service 
Average intersection delay (s/pers) 
Lar:ge5t average ffiO'Iement delay ($) 
Largest back of queue, 95% (ft) 
Performance Index 
Degree of saturation (highest) 
Practical Spare Capacity (lowest) 
Effective intersection capacity, (veh/h) 
'l'otal vehicle flow (veh/h) 
Total person flow (pers/h) 
Total vehicle delay (veh-h/h) 
Total person delay (pers-h/h) 
Total effective vehicle stops (veh/h) 
Total effective person stops (pers/h) 
Total vehicle travel (veh-mi/h) 
Total cost ($/hi 
Total fuel (gal/h) 
Total C02 (kg/h) 

Table 5.6- Intersection Performance 

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

Total 
Flow 

about:blanlc 

Deg. 
Satn 

Total 
Delay-

Total 
Delay 

Aver. Prop. 
Delay Queued 

B 
B 

10.6 
13.3 

313 
47.54 
0.772 

10 % 
2662 
2054 
2465 
6.05 
7.26 
227?c 
2728 

312.2 
291.03 

18.2 
172.35 

Eff. Longest Perf. 
Stop Queue Index 

Ave:r, 
Speed 
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(veh/h) X (veh-h/h) (pers-h/h) (sec) 

West: Street B 
518 0.697 1. 61 

South: Street A 
336 0.542 0.80 

East: Street B 
607 0.172 1.94 

North: Street P. 
593 0.759 1.70 

ALL VEHICLES: 
2054 0. 772 6.05 

INTERSECTION (persons)~ 

2465 0.772 

1.93 11.2 

0.96 8.6 

2.32 11.5 

2.04 10.3 

7.26 10.6 

7.26 10.6 

Rate (ft) 

0.92 1.12 238 12.07 

0.89 0.95 144 7.72 

0.97 1.18 313 12.92 

0.97 1.11 299 14.84 

0.94 1.11 313 47.54 

0.94 1.11 47.54 

Queue values in this table are 95% back of queue (feet) . 

Table S.7- Lane Performance 

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

Lane 
NO. 

Deu 
Flow Cap Deg. 
(veh (veh Sa:tn 

/h) /h) X 

west: Street B 

Aver, 
Delay 
(sec) 

Eff. 
Stop 
Rate 

1 LTR 518 744 0.697 11.2 1.12 

South: street A 
1 LTR 336 622 D.541 8.6 0.95 

East~ Street B 
1 LTR 607 787 0.772 11.5 1.18 

No:-th: street A 
1 LTR 593 784 0. 756 10.3 1.11 

Q u e u e 
95% Back 

(vehs) (ft) 

9.4 238.2 

5.6 143.6 

12.3 312.9 

11.8 299.0 

Lane 
Length 

1ft) 

600.0 

900.0 

300.0 

800.0 

Table 5.10 - Movement Capacity and Performance summary 

OC San Marcos 
West side Roundabout Analysis 
Intersection ID: Int 3 
Roundabout 

------------------------------------------------------------------
Mov Mov Dem Total Lane De g. Aver. Eff. 95% Perf. 
ID Typ Flow 8ap. Util Satn Delay Stop Back of Index 

(veh (veh Rate Queue 

about: blank 
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/h) /h) 

West: Street B 
SL L 331 475 
2T T 137 197 
2R R 50 72 

South: Street A 
31 L 46 
ST T 77 
BF. R 213 

East: Street B 

85 
142 
394 

11 L 236 306 
6T T 152 197 
6R R 219 284 

·North: Street A 
7L 1 198 
4T T 85 
4R R 310 

262 
112 
410 

[%) X 

100 0.697 
100 0.695 
100 0.694 

100 
100 
100 

0.541 
0.542 
0.541 

(sec) 

12.2 1.14 
9.3 1.11 
9.3 1.03 

11.1 
8. 2 
8.2 

1. 04 
1. 00 
0. 91 

100 0.771 13.3 1.21 
100 0.772* 10.3 1.20 
100 0.771 10.3 1.12 

100 0.756 
100 0.759 
100 0.756 

12.3 
9.4 
9.4 

1.16 
1.15 
1.07 

* Maximum degree of saturation 

(veh) 

9.4: 
9.4 
9.4 

5.6 
5.6 
5.6 

12.3 
12.3 
12.3 

11. B 
11.8 
11.8 

8.01 
3.01 
1. 05 

1.18 
1. 79 
4.75 

5.41 
3.16 
4.35 

5.33 
2.11 
7.40 

Table S.12A- Fuel Consumption, Emissions and Cost (TOTAL) 

UC San l'larcos 
West Side Roundabout Analysis 
Intersection ID: Int 3 
Roundabout 

Mov Fuel Cost 
:o Total Total 

gal/h $/h 

HC 
Total 
kg/h 

co NOX CC2 
Total Total Total 
kg/h kg/h kg/h 

--------------------------------------------------------------
INTERSZCTION; 18.2 291.03 0.31C 

PARAMETERS USED IN COST CALCULATIONS 

Pump pTic~ of fuel ($/US gal) 
Fuel resource cost factor 
Ratlo of running cost to fuel cost 
Average income ($/h) 
Time value factor 
Light vehicle mass llOOO lb) 
Heavy vehicle mass (1000 lb) 

12.30 

Light vehicle idle 
Heavy vehicle idle 

fuel 
fuel 

rate 
rat.e 

(US gal/h) 
(OS gal/h) 

0.322 

2.400 
0.70 
3.0 

19.00 
0.40 
3.1 

24.0 
0.360 
0.530 

Table 5.14- Summary of Input and Output Data 

OC Sa"Cl r13.:CCOS 

West Side Roundabout Analysis 
Intersection ID: Int 3 

172.3 
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Roundabout 

Lane 
No. 

Demand Flow (veh/h) 

L T R Tot 

West: street B 
1 LTR 331 137 

331 137 

South: Street A 

50 

50 

1 LTR 46 77 213 

46 77 213 

East: Street B 
1 LTR 236 152 219 

236 152 219 

North: Street A 

518 

518 

336 

336 

607 

607 

1 LTR 198 85 310 593 

198 85 310 593 

Adj. 
%HV Basic 

sat f. 

2 

2 

2 

2 

2 

2 

2 

2 

ALL VEHICLES Total % 
Flo'W HV 
2054 2 

Peak fl~w period= 15 minutes. 

Eff Grn 
(sees) 

1st 2nd 

Deg 
Sat 

X 

0.697 

0.541 

0.541 

0.772 

o. 772 

0. 756 

0. 756 

Aver. Longest 
Delay Queue 
(sec) (ftl 

11.2 238 

11.2 238 

8.6 144 

13.6 144 

11.5 313 

11.5 313 

10.3 299 

10.3 299 

Max Aver. Max 
X Delay Queue 

0.772 10.6 313 

Queue values in this table are 95% back of queue (feet). 

Note: Basic Saturation Flows are not adJusted at roundabouts or sign­
controlled intersections and apply onlY to continuous lanes. 

Table 5.15- Capacity and Level of Service 

UC San Marcos 
West Side Roundabout Analysis 
Intersection I~: Int 3 
Roundabout 

Mov ~lo-v Total 'I'otal 
ID Typ E"low Cap. 

(veh (veh 
/h) /h) 

Deg. Aver, 
of Delay 

Satn 
(v/c) (sec) 

LOS Longest Queue 
95% Back 

(vehs) 1ft) 

-----------------------------------------------------------------
West: Street B 

5L L 
2T T 
2R R 

South: Streert A 

331 
137 

50 

3L L 46 
ST T 77 
BR R 213 

East; Street B 
1L L 
6T T 
6R R 

North: Street A 

about: blank 

236 
152 
219 

475 
197 

72 

85 
142 
394 

0.697 
0.695 
0.694 

0. 5 41 
0.542 
0. 541 

306 0.771 
197 0. 772* 
284 0.771 

12.2 
9. 3 
9.3 

11.1 
8,2 
8.2 

13.3 
10.3 
10.3 

B 
A 

A 

B 
A 
A 

B 
B 
B 

9.4 
9. 4 
9.4 

5.6 
5.6 
5.6 

12.3 
12.3 
12.3 

238 
238 
238 

144 
144 
144 

313 
313 
313 

ShJ:t 
Lane 
(ft) 

600 

908 

300 

800 
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+ 

7LL 
4T T 
4R R 

198 
85 

310 

262 0.756 
112 0.759 
410 0.756 

12.3 
9.4 
9.4 

B 
A 
A 

11' 8 
ll.B 
11.8 

299 
299 
299 

ALL VEHICLES: 2054 0.772 10.6 B 12.3 313 

* 
" 

Level of Service calculations are based on 
average control delay including geometric delay (H~M criteria), 
indepe~dent of the current delay definition used. 
For the criteria, refer to the "Level of Service" topic in the 
SIDRA Output Guide or the output section of the on-line help. 
Maximum v/c ratio, or critical green periods 
Movement Level of service has been determined using adjacent lane 
v/c ratio rather than short lane v/c ratio (v/c=l.O) 

51 ORA SOLUTlON5 

Site: Intersection 3 
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HCM Signalized Intersection Capacity Analysis 
5: Discovery & Rush Drive 
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