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Mr. Clement Balser

Blackpoint Properties, LLC

1129 Industrial Avenue, Suite 205
Petaluma, CA 94952

Focused Traffic Analysis for the Proposed Starbucks at 4620
Highway 12

Dear Mr. Balser;

As requested, W-Trans has prepared a focused traffic analysis relative to the proposed Starbucks at 4620 Highway
12 in the City of Santa Rosa. The purpose of this letter is to address the anticipated trip generation for the project
as well as the resulting queueing in the drive-through.

Existing Conditions

The site was most recently occupied by a 3,759 square-foot bank with a service window. The study area consists
of Pasta Way, which runs along the frontage of the project site in the City of Santa Rosa. Pasta Way runs north-
south and is a private street with one lane in each direction and on-street parking on one side of the street.

Project Description

The proposed project would occupy 2,200 square feet of the existing 3,759 square foot building and convert the
use to a coffee shop. The existing drive-through service window for the bank would be converted to a drive-
through window for Starbucks. It is understood that the remaining 1,559 square feet would be deed-restricted
such that it could not be reused without a new Use Permit. A copy of the site plan is enclosed for reference.

Trip Generation

The anticipated trip generation for the proposed coffee shop was estimated using standard rates published by
the Institute of Transportation Engineers (ITE) in Trip Generation Manual, 10% Edition, 2017 for “Coffee/Donut Shop
with Drive-Through Window” (ITE LU 937). Because the site was previously occupied by a bank with drive-up
service lanes, the trip generation rates for a “Drive-In Bank” (ITE LU 912) were applied to determine the historical
trip generation potential of this prior drive-through use. It is noted that the entire bank floor area was used in this
analysis as that is the amount of space that was occupied by the bank, and while 1,559 square feet are not being
used for the coffee shop, as they cannot be used for any other uses without further City review, it was assumed
that the space would remain vacant and therefore generate no trips.

Pass-by Trips

A large portion of the trips associated with a coffee shop and to a lesser extent, those for a drive-in bank, would
be drawn from traffic passing the site and making an interim stop. These vehicle trips are not considered "new,"
but are instead comprised of drivers who are already driving on the adjacent street system and choose to make
an interim stop and are referred to as “pass-by.” The percentage of these pass-by trips was developed based on
information provided in the Trip Generation Handbook, 3 Edition, 2017. This reference includes pass-by data
collected at numerous locations for many land uses, such as the bank and coffee shop uses applied in this traffic
analysis. Rates for both the a.m. and p.m. peak periods are available for a bank with a Drive-In window. Per the
Handbook the bank land use would have a pass-by rate of 29 percent during the a.m. peak hour and 35 percent
during the p.m. peak hour.
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While the Handbook does not provide pass-by rates for a Coffee/Donut Shop with Drive-Through Window, there
is data for similar land uses like a Fast-Food Restaurant with Drive-Through Window (ITE LU 934) and Coffee/Donut
Shop with Drive-Through Window and No Indoor Seating (ITE LU 38). For the fast-food establishment, a pass-by
rate for the a.m. peak period would be expected to be 49 percent and 50 percent during the p.m. peak period. For
the coffee shop, the daily pass-by rate would be about 89 percent. Considering these two uses and their similarity
to the proposed project site, pass-by rates of 75 percent for the morning peak hour and 50 percent for the evening
peak hour were applied.

Total Project Trip Generation

The proposed coffee shop with a drive-through, after deducting pass-by trips, would be expected to generate an
average of 993 trips daily, including 49 trips during the a.m. peak hour and 47 during the p.m. peak hour. Because
the site has a historical trip generation associated with the previous bank use, the net increase in trips was also
estimated. The proposed coffee shop would generate an average of 711 new trips daily, including 23 trips more
than the bank during the morning peak hour but two fewer trips during the evening peak hour compared to the
previous use.

The expected net trip generation potential for the proposed project as well as the previous use are indicated in
Table 1.

Table 1 - Trip Generation Summary

Land Use Units Daily AM Peak Hour PM Peak Hour
Rate Trips | Rate Trips In Out| Rate Trips In Out

Previous Use

Drive-in Bank 3.76 ksf | 100.03 376 9.50 36 21 15 | 2045 77 38 39
Pass-by -25% -94 29% -10 -6 -4 | -35% -27 -13 -14
Previous Use Total 282 26 15 11 50 25 25

Proposed Project
Coffee Shop w/Drive-Thru 2.20ksf | 820.38 1,805 | 8899 196 100 96 | 4338 95 48 47

Pass-by -45% 812 | -75% -147 -75 -72 | -50% -47 -24 -23
Proposed Use Total 993 49 25 24 48 24 24
Net Change (Proposed-Previous) 711 23 10 13 -2 -1 1

Note:  ksf= 1,000 square feet

Because the project is expected to generate fewer than 50 peak hour trips, either with or without the trips from
the prior use considered, only a focused study is required under the City’s Standard Guidance for the Preparation of
Traffic Impact Analysis.

Vehicle Miles Traveled

Senate Bill (SB) 743 established a change in the metric to be applied to determining transportation impacts
associated with development projects. Rather than the delay-based criteria associated with a Level of Service
analysis, the increase in vehicle-miles-travelled (VMT) as a result of a project will be the basis for determining
environmental impacts. Because the City of Santa Rosa has not yet adopted a standard of significance for
evaluating VMT, guidance provided by the California Governor’s Office of Planning and Research (OPR) in the
publication Transportation Impacts (SB 743) CEQA Guidelines Update and Technical Advisory, 2018, was used. VMT
screening maps are produced by SCTA refinements to the regional travel demand model continue to be made.
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The shaded areas of the map reflect “screened” locations where the residential VMT per capita is 15 percent or
more below the Countywide average, or the employment VMT per worker is 15 percent or more below the
Countywide average. The project site location is not within a prescreened area; however, since retail land uses are
not based on either employees or residential, OPR’s guidance for retail land uses, which covers the proposed
coffee shop, were applied.

The OPR Technical Advisory indicates that retail projects should generally be analyzed by examining total VMT,
with an increase in total regional VMT being considered a significant impact. In the Technical Advisory section
outlining project screening, OPR indicates that local-serving retail may generally be presumed to have a less than
significant VMT impact and can generally be screened from further VMT analysis. OPR based this presumption on
substantial research demonstrating that adding local-serving retail uses typically improves destination
accessibility to customers, often reducing trip distances (i.e., the, “miles” in vehicle miles traveled) since customers
need to travel shorter distances than they previously did. The total demand for retail in a region also tends to hold
steady; adding new local-serving retail typically shifts trips away from another use rather than adding entirely new
shopping trips to the region. OPR cites a size of 50,000 square feet or greater as being a potential indicator of
regional-serving retail (versus local-serving) that would typically require a quantitative VMT analysis.

Given the proposed coffee shop's location, further consideration was given to how the use could affect regional
travel. A key component of this effort is to assess how far customers in surrounding areas must currently drive to
reach a drive-through coffee shop. There is an existing Starbucks coffee shop without a drive-through window on
the northeast corner of SR 12/Mission Boulevard, across the street from the proposed project. Using online
mapping tools, it was determined that the closest drive-through coffee shop is located three miles south of the
project. Given the existing proximity of other coffee shop drive-throughs and Starbucks, it is unlikely patrons will
drive out of their way to access a location; rather, some existing trips would be rerouted and existing VMT reduced
from neighborhoods surrounding the project site. This could potentially lead to a slight reduction in regional VMT.
Based on this finding, and consistent with OPR’s guidance on local-serving retail, the project is expected to have
a less than significant VMT impact.

Drive-Through Operation

Consideration was given to the potential queuing in the drive-through lane for the proposed coffee shop. As
indicated on the site plan, the drive-through would have the capacity for eleven vehicles to stack starting from
the pick-up window and extending around the building with access to the drive-through lane on Pasta Way. Any
more than eleven vehicles would result in vehicles stacking into the parking lot, inhibiting on-site circulation and
blocking the project driveway.

To determine the potential queuing for a site, factors such as the arrival rate and service rate are considered.
Arrival rate is the expected rate that patrons would arrive at the drive through while the service rate is how many
patrons would be served within an hour.

A survey conducted at a Starbucks Café with a drive-through in Sonoma County indicated that 46 percent of all
inbound patrons used the drive-through. Based on this data and the expected inbound a.m. peak hour trip
generation of 100 trips, the arrival rate would be 46 vehicles per hour. The service rate applied to the analysis was
based on data collected at a Starbucks Café with a drive-through in the City of Milpitas. Based on that study, a rate
of 48 transactions per hour was applied in the analysis.

Using these rates as determined by studies done at Starbucks Cafés in the Bay Area, the 95™ percentile queue was
determined to be ten vehicles, which is within the stacking capacity for the site. The 95"-percentile queue is
generally applied as the acceptable limit for on-site circulation impacts. Further, based on these assumptions, the
average customer would spend approximately seven and a half minutes in the drive-through. This wait time is
consistent with “The 2016 Drive-Through Performance Study” conducted by Quick-Service Restaurant (QSR)
Magazine. The QSR study evaluated drive-through service time associated with 15 food service chains and,
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according to the study, the average wait time at Starbucks, from ordering to exiting the drive-through, was
approximately five minutes. The QSR study wait time did not include any time spent in the drive-through prior to
ordering, so the longer wait time indicated for this project appears reasonable. The queueing analysis results are
enclosed.

Queuing Summary

Given the proposed project’s location and the type of proposed land use, it is reasonable to anticipate that most
customers will be repeat customers, so if experience has shown that excessive wait times are encountered when the
gueue exceeds a certain point, arriving customers would likely choose to walk in to order instead. However, if the
service rate is better than assumed for this analysis, the wait times will be shorter, and more customers may decide
to use the drive-through. Either way, the queue would be expected to remain within the stacking space available.

Conclusions and Recommendations

e Compared to the previous bank use, the proposed coffee shop would be expected to generate 711 more trips
daily, with 23 new trips during the morning peak hour and two fewer trips during the evening peak hour
compared to the previous use.

e The project would be local-serving, so is expected to have a less-than-significant impact on VMT.

e The existing drive-through stacking space is adequate to store the expected 95 percentile vehicle queue for
the proposed change in land use.

We hope this information is adequate to address any questions regarding the anticipated operation of the
proposed drive-through. Thank you for giving W-Trans the opportunity to provide these services. Please call if
you have any questions.

Sincerely,

Dalene J. Whitldck; PE, PTOE
Senior Principal

DJW/jaw/SRO541.L1

Enclosures: Site Plan; Queuing Calculations



"P8)eI0| SI AjJadold 8je)s 8yj Ul pasuadi| JOABAINS puel B AJ 0] paljiliad pue Wolj pauleiqo ASAING "d™ "S8JIAI8G pueT [eloissajold UedllsWy }sii{ AqQ "psauliopiad jou Jng "psjeulpJood ASAINS SIY | ‘pajeoo| sI Apadoud aie)s ayj ul pasuadl| JoAaAins pue| e Aq 0} paljilad pue woJj paule}qo AeAINg "d ] 'SedIAI9S pueT [euolssajold uedouswy jsli4 Agq ‘pawuopad jou Ing ‘pajeulplood AaAINs SIy| |

/,
080:-1+v0-C1-80
”‘_QDEDZ QO—J ..—.O H.wmcm ‘g™ ‘SeOIAJSS PUDT [DUOISSS40.d UDOLBWY 3§44 WOy uoissiwied UM
J Jod ynoyum payqiyosd AoLs s 9K3s pup 3pWIO SIU} 40 8sn Auy paasese. 8ip suBL b ‘publkdod Aq v3INVY ONIQIING .Vr mmhzus_xo,qomozu 318ISS0d
/ pa309304d S| 9A}S PUD JOULIO) SIYL "d"] ‘SIOIAISS PUDT [DUOCISSAL0IH UDDLBWY ISl @ Iyblhdon N
S3LIS VO NH3IHLNOS "ONNOYO TVI¥NE ¥O A¥3LIN3D
-awep 1080 d) V SV Q3sn ONI3g LIS 40 3ON3AIAI F18INY3OSIA ON Q3ANISEO ﬁ N el A R, 9 asi- ot e SRS,
WOO'N3L001S®301440 “IIVAN-3
. / ONIYHANIONT %® ONIXHAYNS
"DNI DNILINSNOD NALOOIS
VO VSOH VINVS ANILINTD O m ONIMYYA A3ANNS |6 Azo_ZzW_EZ_ ONIYYd|[Z | mzo_szolz_ o014 || G
:uoieoo jo8loid {)
= \ NIV1dQ0014 j
JONVHO TWNNNY .20 3HL 3AISLNO 38 OL G3NINYILIA SYIMY X INOZ SALON S,MOAIAYNS
AVMHDIH YIWONQOS 029¥ \ ‘NO3H3H Qm_mvzu._mm_n_y ‘Aousby juswiebouby Kousbiswg |DIopa{ 8y} WOJ) 9IUDLIDA D 1O} @om NOLVISON INSTO] 8} m b @o_._.,qo_.._:.mm_o bl |04 Joo1gd SPIL IoLsAIng
-ssa.ppy 10801 ATIVOI4I03dS S| NOLLYWYOINI 40 308N0S ¥3IHLONY SSIINN “FONIAIA3 A|ddp 1o UONDUILLISIOP SIy ALISA 0] Pepesu aq ADW 81DOILISD LOHDAGR UD
e m_w_m__w_> QZDOW._O Jnogv ZO A1310S Qum<m_ ERN .m._.Zm._s_Io,qu_oZm_ pup auoz siy} eulwisiep 0} peuwojied som HBuKkeauns plely oN ‘woiboid ayy m 31vOS N_\ m ONI¥Y3g 40 SIsvd O_\ m SW3LI .8, 3T1NQ3HOS m \
"SLNINIAOUONT "SILITLA 0L QLY T34 ‘NOJ3H 343HMaST3 0ALY00T e o oeoP lmuliion S pouioal 2oy on (0Z98
NOISSIN - VSOH VINVS :ON ey el Ln - ) : - -8£9—008) WIB01g 9ouDINSU| Pooj4 [DUOIDN BUY 0} gapz/g1/Z] PPIOP 11D
SION3YIAIY ¥3HLO ANV ‘NOILVOIAILYID JHL NIHLIM mhzu_\ﬁtﬁwm@_\dm 90 OL dN A8 dj 4300 S3HOVONONI TIvM @ o Mwﬂa%_ﬁmﬂ%m%*mwwmoU_o_ﬂ%: Iplosds o Ul Jou S| pUBTGH0Z/Z0/ 7T ﬁ dYI ALINDIA (|9, ﬁ aN393T 6 ﬁ NOLLYWAOANI FLLL || Z
J3W33d 38 LON TIVHS ONY AIAYUNS TYNIORIO 3HL 40 AdOD OLLNIHLNY ONILSI SIHL 40 LNILNI JHL LON SI NOISSISSOd ¥0 dIHSYINMO 40 LNIWILVLS 0N [oUDd AyiUnWwLog ‘dopy 930y SoUDINSU| ool ol jo LSOO
NY LON SI SIHL ‘NOILYYVd3Md SLI Y04 I18ISNOLSIY ¥IINIONI 80/ ANV ‘SANIMT ALY3d0O¥d SSO¥D LVHL SINIWNIAOYNI A3AY3ISE0 40 ONILSIT V S| SIHL « (s)suoz ur s Ayiedoud siyy ‘Ajuo Bunold olydoib Ag m LH9I3IH ONIaTINg m_\ mzo_:\_zmon_z_ ONINOZ || Q m NoILdI¥os3a 31LiL || L
MOAIAMNS 3HL 40 FUNLYNOIS ANV T3S IHL SVH NvId SIHL SSIINN £ K \
"140d3d F1LIL G3ONIHIAIY IHL WOH4 03dOT3IAIA N3IF8 IAVH
NOFHIH NMOHS SV S¥ILLVW F1LIL ANV V1VQ A¥YANNOS 3HL "S3SOd¥Nd
N9IS3A ¥04 1IVL3A IN3DI44NS NIVINOD LON AVW AFAYNS SIHL “ATNO
S3ISOdUNG JONVINSNI F1LIL 304 A3¥VdIdd NII8 SVH AFAUNS SIHL °9 SLN3IWHOVOYON3 378issod || L NOILYWHO4ANI aoo14 || § AJANANS—=VLIV Ol A3 v
1104 Um\_mam._n_ ‘NMOHS 3ISIMY3HLO
) SSTINN SNOILYOIHI0IdS WSOV/VLTY 40 SINIWIHINOIY NOISIOIAd
< 3HL NIHLM SNOISNIWIQ G¥003¥ Q3HOLYA SLNIWIMNSYIW 134 TV 'S m 40V 89590 u \ j
. Q3ININY3L3a >34 ”
:uoisiney 0z= F.o_momw 39 LONNYD SIILMILA AIVS NO AYLN3 40 LNIOd 3HL “AINO 3ON3AIA3 14 0s olgge
— DTk - Q3AY3SE0 A8 QANIVLEO 3¥IM AIAYNS SIHL NO NMOHS SIMNLONYLS VIS Vil 11 Las INIHLON ™\
>/ 2002/52/21 ¥O/ANY 'S310d ‘S3dId ‘S3ILMILN TIV 40 NOILYDO0T1 ANV 3ON3LSIX3 3HL ¥ VLS AVOINYH L paiaod o THLION .
. N ; TI4ONYT ASVLINVS 3O dANS ‘dWNd 3LSVM STIVLS 9l V3dgVv dNV'I cl AdOLS L e
-uoisinay ale al
> -91Ed pield aros v SV a3asn 9NE8 3LIS 40 3ONIAIAT F18INYIOSIA ON d3IAM3SE0 '€ y,
:e1eQ "¥IVd3¥ 40 NOILONYLSNOD :
A MIVM3AIS ¥O 133¥LS LN3IOIY 40 IONIAIAI I19INY3OSIA ON Q3IAYISEO T z 800z/¢2/ vaww%_owzoﬁmm%%_%m
uoisiney SHLNOW LN303¥ NIHLIM SNOILIQQY ONIQTING ¥0 NOILON¥LSNOD 9NIQINg NOILYWHOANI ONIMEV || CL - > NBLO0TS 5 Sl
OS] HOM ONIAOW HL¥Y3 40 JONIAIAZ I18INYIOSIA ON QIAYISHO L Sl 93 LHOIFH ONIdTING Gl
18 10-1258 “oz._ow NI
Y N 3
JoAemn 3 oo
IO EER ml QA
371/1 A3SIATY :UOISIeY 7= 67 S 886 0¢z=1 = Y
6002/20/%0 :91eQ asv Ag Es@ m S3LON S.HO0A3NANS ||L ONIMY A AIAENS 6l £0£880000Z "ON "LSNI :“mwwwm %Juumﬁ% Gl 3 m
: . ANV 126500002 'ON "LSNI «tbcQvl= A : Wi 6002/£0/%0 :3LvQ
> M3d LNINISYI AVMIAING 00°G1Z=Y L8YL  MELSY.LYN 00'0l=Y 696=1 /Lo/
W09 S WISl Mmm bLLL-L0L (SOP) 334HL 130¥vd 00d /__—— 7 (40034 ON 0y =7 «rcli=0 "NIFYIHL QIHI03dS SI HOIHM
. : OML 130dvd 80d 04 LNIWNNON ONNOA §Z0-061-2€0 :Nd'V 00'85%=4 LVHL d330X3 LON S300 A3AYNS SIHL 40 AOVANOOV T¥YNOILISOd 3ALLYTIY IHL ‘VINYO4MYO 40 3ILVLIS 3HL
690€. EWOYENQO UEULION a¥0034 ON ® 09 NITUDTYM ov Q@ NI 03¥3LSIOFY ¥OAIAYNS ANV V SV ‘NOINIAO TVNOISSIA0Nd AW NI LVHL S3IHILY3O ¥IHLYNA AINOISHIANN
M'S 8NUBAY WiyZ 129 LN3N3SY3 SS300V LNIWANOW aNNOA A 09§ .09Z QA8 NOISSIN HLIM ‘NOILVOI4ILY30 SIHL 40 3Lvd JHL NO 103443 NI ANV SdSN ANV V1V A8 03Ld0OA¥ SV SA¥VANVLS
M.6L9%. 1S 13
OML 130d4Vvd - — 8E 64 «ObIV = NOILO3SY3LNI OL 3ONVLSI] AOVHNOOY 3HL OL LNVNSHNd '403¥3HL V 318VL 40 (TI4ANVT AMVLINYS 8O dANS ‘dWNA 3LSYM A0S
. V SV 3Sn 3LIS 40 3ON3IAIAT F18VAY3SE0) ()6l ANV ‘(SHLNOW LNIO3M NIHLIM SNOILIQQY ONIATING ¥O
S00IAIOS PUBT [RUOISSYOL] _ 00 6v="1 A6 LL A &L GV PSS \ R NOILONMLSNOD ONIQTNE ¥OM ONIAOW HL¥V3 40 3ON3AIAZ 318VAY3SEO) (8)6L ‘(SINM ©OvEL3S ONINOZ
UROLIQWY }SJL, gyl 33¥HL 130¥vd 80d , ¢ — IHL ONIMYHA AFAMNS NO 101d3Ad ATIVOIHAVYHS ‘I18ISSOd LNALX3 IHL OL) (v) 6L ‘v1 ‘S1 ‘(NOILYAY3SEO
WY IS 67 S¥ 286 AT~ T s e J 207} =0 /495500002 ON “LSNI ¥3d Ind ~ ~NO ¢ - . ) QO Bt g (oY
o 1w S5 Z 14 (3 :N ‘ O — AR 2 TIIVd NOILdAIXT J0d JLIS—NO ‘ANNOY9—3A08Y ‘T1GISIA ¥3d SIILITILN 40 NOILYD0T) (W)LL ‘0L ‘6 ‘8 ‘(0)2 ‘(1){8)L
Q8053 ON v _LLQW_F — U 00°002=4 3 INO THDNVE 80d (V)L ‘9 ‘v ‘e 'z SW3LI SIANTONI ONV ‘S00T NI SISN ANV V1Y A8 d3Ld0OQV ANV Q3HSI8YLSI ATLNIOP
o — i > ‘SAIAYNS FLIL ANV WSOV/VLIVY 804 SLNIWININDIY TIvI3IA AYYANYLS WNWINIW, 3HL HLIM 3JONVA¥OOIV
. 865 O M « «
:Ag pajeUIPIO0D HIOA SIUL LNINNNOW ANNO4 — ( E %N | WM — i ONOD g3 [] [] s $C01200002 "ON "LSNI ¥dd NI QYA 3¥3M 43SV SI LI HOIHM NO A3AYNS 3HL ANV LV1d ¥0 dVN SIHL LVHL A4IL¥3D OL SI SIHL
_— 69 0% oV e S AYM MIVM - ONOD ’ ¢ TH4IYVd NOLLdAIXH .
: S ¢ 2
HS.88.1=0 i _— oo = VA _ (dAL) g1s 0 xod 73l : =
= 3¢ ] RRE/WEENTE — ’
X0d NOILYINIOANI LNFITO c7=0 — % ANOO / \
8l o ‘000L=y P _— SN g yos M 43LNVd J10d
LG - — % 8§ <08 P oe oVl NOIS @l
« Yo = : AW m
w 2e¢¥L0°1L=1 7195 = 4 d0 NO
(__Aonimng iy pueq WSOV/V.LTY) > 1%,08.2=0 . W o N0 =W QTN || st W NOILYOIILY3D HOAIAANS[ P
° 00°ZZ=4 S./zs
: ov ] S3IMVA 3ONVISIA . “
a _— INENESE 90 0L dN Ag STV o 3oy 14 oS esL'e
g .moz_%y o ‘ \ ALFILA ANV SS300V ¥3IA0 SIHOVOHONI TIVM |\ d0 NO mmtao =
g YONOS 10 SGU003Y 08 ONY 6% S30v4 S Nt 0%'G=1 F34HL 130dVd ® : A2Q
o « Z bV —
= ‘SAVA 40 88S X008 NI 6661 ‘6l AdVNyg3d > ‘77— «£0.£5.0€=0 ONOD — L
2 NO GHOO3Y 03 GF I dV NIVLNI < UEee=s /" oooi=y 5 5 V34V ONIAQTINGg vl
£ LVHL NO NMOHS SV ‘3#Z./+.GSS 0. % 67 Sd 88G S W/ =
Q o . > o
8 7308Vd 40 3INIT ALY¥IOMd LSIMHLNOS IHL -~ M.61.9%.7%S czeT ] 5 TI0NVd NLd m m ) SoIo€ 89590 8 . o
2 : ONI¥V3g HLONI1 ENN . ¥ 620—061—-2£0 NdV
= = Z © 620-061-280 :Nd'V s g
2 31gvL 3INM o = /— ONOD 1'bs ‘ = o
IS N c 3L ol 01982 >.|/¥¥S50000Z "ON "LSNI ¥3d 3nd 'ONINNIO38 40 INIOd 3HL OL 1334 9%'Sl 1SIM ¥ ¥l .8% HLNOS IONIHL ‘1334 LL'8ZL ISIM T L¥
7 ONIdvVd9 40 SISVd I ~ =y = = “ “ “ “
o -~ ©) S] - ANO 130dVvd x v @) .GS HLYON 3ON3HL ‘1334 0+'S 40 HLONIT V ¥04 “.£ LG .0 40 FIONV IVHINIO V HONOYHL ‘L334 00°0L 40 SNIAVY V HLIM ‘LSIM
£ Q z © " S ¥ .98 HLYON S¥V3E HOIHM LNIONVL V WO¥4 LHOM JHL OL 3A¥NO LNIONVINON V NO IAIA 99INO 40 3N ATYIHLION
j= > fa O ov 67 SN 8% dn < IHL ONIAVIT 3ONIHL 1334 Z¥'9L 40 HIONIT V ¥04 ‘,9S £L .4 40 IIONV TVHINIO ¥V HONOMHL ‘1334 00°CZZ 40 SNIAVY V HLIM
9 22 N N g TI0NvYd ¥3LLN9 > 1SY3 /¥ S .£T HLYON Sdv38 HOIHM LNIONVL ¥V WOM4 LHOIM 3IHL OL 3AYND LNIONVLINON ¥V NO INIT ATYIHLYON AIVS ONOTY
@ \ / L= a3 RESTING 5 lardVe 94 o JON3HL ALNNOD YWONOS 40 SA¥0D3M TVIOI440 2GZ0ZL—866L ¥IGWNN LNIWNDOA ¥3IANN A3A¥OO3Y VSO VINVS 40 ALID 3HL
8 8 31NA3HOS OL SUNOJS3HH00 ®© IATVA ¥OLVOIONI 1SOd Aid @ m -0 HSYYL YILNYId W YV OL 0330 3HL NI 0381¥0S30 SV 3AINA 99IND 40 3NIT AT¥IHLYON 3HL OL 1334 12'8€l 1SV 4T L¥ .SS HLNOS ONINNLLNOO 3ON3HL
= SINIWHOVONONT SILONIA ® m @ 5 R NOD \\ S Y N 'ONINNIO38 40 INIOd 3HL Ol 1334 8%'Z) 1SV3 ,¥Z .L¥ .SS HLNOS 3JONIHL ‘SA¥0O3IM ALNNOD VWONOS ‘0S—6% SIOVd ‘SAVW 40
9 Lhon awvar M TN ONIEOLINON \ / 8= D Af O3 S 885 Y008 NI T4 NO AJANNS 40 QHOOIY LVHL NO NMOHS MV 3S¥N0O ANV 0, 1308Vd AIVS SV 0, 1308V 40 INIT ATHILSIM
¢ _vmw FIOHNVA HA S Z o no “'_ c ~ et WE@E 3HL ONOTY ‘1334 69°0SL LSV3 ,¥Z Lt .GS HLNOS SY NMOHS 3SYN0D LVHL 40 SNNINY3L ATYIHLYON 3HL LV ONIONINWOD
= INVA MALYM AM IAIVA SVO A9 = 1 $ &
s ¥3LAN ¥3Lym A M Y31IN SYO % "ATLO3HIA AONIOV 00T @ SNval &Bnoa - ANV a3 = =F 'SMOT104 SV Q38140S3A ONIFE NOILYOd dIVS ‘ALNNOD VWONOS
2 "o 3HL LOVLNOO OL Q394N SI NOILYWYOANI dIVS 40 ¥3sn ANV = © Ald ov ~ o= ‘ -
= LINVA 1A & . ( = NIRE ~I 3 ) 40 SQ¥0D3Y TVIOI440 ‘662520 —000Z HIGWNN LNIWNOOQ ¥3IANN 3A¥003¥ Q33A A8 Q3IFIMOSIA SV ANVAWNOO IDIAYIS 1S 40
© X089 TYNOIS 0144Vl asL LNVHAAH 33l Ha I A3BAYNS SIHL 40 3d00S 3IHL ANOA3E S| 3ONVITdNOD ‘SIONVNIGHO © 0040 © al Lzi= SANVT ‘0, 1308Vd 40 NOILYOd ¥V ONI3E ANV VINYOHIYO 40 3LVLS ‘VWONOS 40 ALNNOD VSO VINVS 40 ALID JHL NIHLIM ONIAT
N NINMOASNVHL  SNVAL NOILOINNOD ININLdvdid 384 oad NS STHL NOLYSOINI ALV QNIHL GV 10 SEaNa1TIIHOD 80 Qf 3 =02 ‘A, ® .3, (QISINIY) .8, V. STI0NVd 40 MOAVH NI (Q3SIATY) L0, T30MVd MIA0 SISONNd ALMILN % SSIOOV ¥04 LNINISVI NV
2 INOHJITIL 3L gdno 40 30V o4 AOYHNOOY 3FHL ¥04 3AVA SI NOILYLNISI¥AIY ON "LNIWLYVJIA ATVM ONOO (arl) N Omw .
= JUNSOTONT HSVAL i LINVA WORLOIT3 A3 Q3IWVYN 3A08V 3HL 40 ¥3LNNOD OMENd 3HL LV LS3INOIY TvHINI9 S 5 dAl S Co Nw *J3YHL 1304vd
g LNIONYL W LINIGYD WOINLOTTI 3 V A8 GINIVIE0 3¥3IM NOI¥IH NMOHS SNOILORMLSIH ANV ONINOZx (31L) S J3LNV1d L] | ) i w ONINNIS3E 40 LNIOG
5 JTIOHNYA YIMIS AYYLINVS  HASS © X08 vOlLoI 3 83 Y¥3LN3D ONIJJOHS JYILN3 Dgve 057y & i Svae Z prve 3HL OL 1334 00°6% 40 HLONI1 V ¥04 ‘.11 .20 ¥ 40 JIONV IVHINIO ¥ HONOYHL ‘1334 00°00Z 40 SNIAVY V HLIM 1437 3HL
o LNONVITO ¥IM3S AMVLINVS ~ 09ss O AVMIAINO  ama o . 3HL oy i o “ OL 3AMND V NO 3ON3HL ‘1334 £/67/Z 1SV3 ,£L SF .1y HLNOS 3N NOWAOD AIVS 9NOTV JONIHL ‘AJAMNS 40 Q¥023M AIVS NO
= FIOHNYA NIV¥Q W¥oLs — HAGs @ 3ATYA YO3HO 318N00 A00 (OO 404 L4 ow%%w.ﬂ_fw_dﬁNuwﬁ@%mw L e > < Tzgel T2 FA O 08 L NMOHS SV .8, 1308vd GNY .V, 1308vd N33ML38 3N NOWWOO 3HL OL 1334 09°G 1SV3 .6 9% .+¥ HLNON 3ONIHL 1334 69'6 4O
= X08 LHOM L334LS gs avd 3134ONOD o N v I NaNIoSASa 83 o N — . ONOD (aw) ) HLONI1 V 804 . 2v 21 .1 40 FT1ONY TVMINID V HONOYHL ‘L334 00'8GH 40 SNIAVY V HLIM ‘ISV3 /Z 95 .#S HLYON S¥V3E HOIHM
8 s O—Xy 2LTIONOD  9Nod NN inielly et o > o A « INIONVL V WO¥4 1437 3HL OL 3AMND LINIONVINON ¥V NO IONIHL ‘1334 0£°Z 40 HIONIT V ¥04 ‘¥l Ll .€L 40 FIONV TVMINID
< LHoM Eumwm 14 oS INANILNTD NV LNINDOTINTG 834 1018 ¥3LLND s 2 2 V HONOMHL ‘1334 00°0L 40 SNIAVY ¥ HLIM 1437 3HL OL 3AYNO ¥ NO 3IONIHL ‘1334 /8% 1SIM £} S¥ Iy HLYON 3ONIHL ‘1334
@ INANESYS ﬁwﬂ:uwwm:w Ny o) = NY1d INIWLOTIAIA M3d LNOMA AITIVA W Q N \1d = £9°ZG 40 HLIONIT V ¥04 ‘1l 20 .1 40 FIONV TVHLNID V HONOMHL ‘L334 00°GIZ 40 SNIAYY V HLIM LHOIM JHL OL 3AYND V NO
g NISVE HOLYD 89 SHMovaL3s . WO — £T8 = LHOI3H D g o 30N3HL ‘1334 ¥8'8FL 1SIM ,¥T ¥ .GS HLMON FONIHL ‘1334 ZL'¥ 40 HLONIT V ¥04 ‘L0 ,2S .£Z 40 F1ONV TVHINID V HONO¥HL
5 ANN ALY3H0Yd g INA SOVELIS ONIATING 58 LN3WdOT3IAIA G3INNVd “ad INOZ A 14 DS B6SL'E = VIV o, y 5 T 61 CtoltS ‘1334 00°0L 40 SNIAVY ¥V HLM LS3IM /1 SG .1€ HL¥ON S¥v3E HOIHM LNIONVL V WOM¥4 1437 3HL OL 3AYND LNIONVLNON
9| 310d H3mMod 4 oNIgTINg  9a18 YD YSON Y LNYS 1O MM TIVM N ONIQNNE OOONLS AJOLS | [ «CFTVoe v NO 3AIYQ 99IND 40 3N ATYIHLYON QIVS ONIAVIT 3ONIHL ‘1334 ¥6% 40 HLONIT V ¥04 ‘,¥S S .1 40 FIONV IVHLINID
z LNIWIONIAWOD 40 INIOd  ood Qv TI08 o Soze—cvS (100) At by 686 AVMHOIH VNONOS 0cov 00°G - L00's ¥ HONOMHL ‘L334 00°LLL 40 SNIAVY ¥ HLIM LHOM 3HL OL 3A¥ND ¥ NO 3ONIHL 1334 £0°LL 40 HLONIT V 804 ‘,I¥ .0S .Z 40
@ ONINNI93g 40 INIOd  god YOLNIATNA MOT4 ovE 448 Ot Z0vS6 . | . WS 19NV IVHINID V HONOMHL ‘1334 00°€ZZ 40 SNIAVY V HLIM 1SIM /¥ +S .LZ HLNOS S¥V3E HOIHM LNIONVL ¥V WOM4 1431 3HL
0 ¥3LIN ONIMIV Wd YIENAN T30MYd MOSSISSY  Nav “ VO ‘VSOM VINVS 5 o 3 < 002 OL 3A¥NO LNIONVINON ¥ NO 3ONIHL ‘ALNMOO VWONOS 40 SA¥0O3d WI0I440 2SZT0Z1—866L ¥IGWNN LNIWNOOG ¥IANN 30Y003Y
: ¢ WOOY ‘INNIAY VSO VLNVS 00l S . o VSOM VINVS 40 ALID 3HL OL 0330 3HL NI Q38180S3A SV 3AIA 99IND 40 3N ATYIHLYON 3IHL OL 1334 69°0S) 1SV3 b2
r [ d3lNvid - and LIVHdSY ov \ NOISIAIQ ONINNY1d oW Tvm ; 8189 = TIVM ONVHYIAO L¥ .SS HLNOS SANYT QIVS 40 3N ATYALSYIHLYON 3HL ONOW ANV LNIOd dIVS WO JONIHL SA¥0O3IM ALNNOD VWONOS ‘0S—6%
g VSOY VINVS 40 ALID 3HL A8 = YILNYT = @ S3OVd ‘SdVN 40 896 X008 NI 314 NO AIAMNS 40 ¥OOIM LVHL NO 1334 69°0GL 1SVI T /¥ .GG HLNOS SV NMOHS 3S¥N0D
S / 03QIA08d SYM NOLLYWHOANI ONINOZ uzt Sz A oy S an JHL 40 SNNIWYAL ATYIHLYON IHL LV ‘ONIAT INIOd AIVS ‘SANVT AIVS 40 3NIT ATYILSVIHLYON JHL NO LNIOd V 1V ONINNIO3S
o Q@ ov e K ¥3LLN9
o ONVHYIA0 N . .
T YANYIY Y Of R 'SMOTI04 SV Q391M0S3IA ATAVINOILYY 3HOW ONIFE NOILYOd AIVS ‘ALNNOD YWONOS 40 SA¥003Y
= GNEREN 6 x> o B 04 VI0I440 ‘v¥Z0Z1—8661 ¥IGANNN LNINNOOA ¥IANN 43AY003M 033A AS Q3FI¥OSIA MY SANVT AIVS SY ANVAWOD I0IAM3S 1SA 40
3 NOILVYINHOANI ONINOZ || 8 w8 = Ol = SANYT 3HL 40 NOILYOd V ONI3g NV VINYO4IVO 40 3LVLS ‘VWONOS 40 ALNNOD ‘VSOM VINVS 40 ALIO 3HL NIHLM ONIAT ‘.4, %
T N / YILNY1d 0 ) 3. (a3sIA3Y) 0. ‘(Q3SNIY) .8, S130UVd 40 ¥OAVA NI V¥, 1308Vd ¥3IA0 SISOd¥Nd FONVNIALNIVA % SSIOOV ¥04 LNIWISYI NV
g 67 W 885 0
< © = TIVM . .
2 ¥3d 3NN 107 . ~ $S04400002 "ON "LSNI d4d :
7] :OML 130¥vd
& 9 05°8¢} \ % } TI0YVd NOILdIIXA
3 F7VIS 0L 1ON ;
o ‘ . | "ALNNOO YWONOS 40 SA¥003¥ TVIOIH40 ‘¥SOLL0 —000Z ‘ON LNIWNMLSNI “000Z ‘Z1L A1NF 43A¥003Y
= dVIt ALINIDIA B00M B 67 94 286 007057 M.c}.6)ocFN //I\ TAIYVd NOLLAIXA D0d 0330 LNVYD A8 VINYO4ITVO 40 3LVLS 3HL OL G3AIANOD ANV (38140S3IA JA0SY 3HL 40 NOILMOd LYHL WOY43INIHL ONILIOX3
© 617 & SAS) 680-06L-cC0 :Nd¥ .
8 \ J 5 TIONYd YIS YSOY YLNYS NO W99 0574 "ONINNI93E 40 INIOd 3HL OL 1334 Z+'99L 1SIM /¥ KL .8¥ HLNOS ANV 1334 000l 1SV3 £ S¥ .l¥ HLNOS ANVJWOD
2 30IAY¥3S 1SA 40 SANVT AIVS ANV dIMLS AIvS 40 3ANIT NOWWOO 3HL ONOTV 3ONIHL ‘VINYO4MYO 40 3LVIS 3HL Ol 43d33d ANV
g 40 dIMLS QIVS3N04Y 3HL 40 ¥INMOO ATMIHLMON 3IHL OL 1334 85°9¢ 1SIM L+ .¥1 .8% HLNOS 3INI ATYILSYIHLNOS AIVS ONOTV
7 JONIHL ‘ZL AVMHOIH 3LVLS 40 3INIT ATYILSYIHLNOS 3HL OL 1334 00°0GL 1SA 40 SANVT AIVS 40 3N AT¥ILSVIHLYON IHL ONOTV
= 1S3M 2l 6l .c¥ HLMON 3ON3HL ‘1334 8¥'S6l 1SV3 /¥ ¥l .8v HLYON 3ONIHL ‘1334 8%'ZL 1SV3 T .L¥ .GS HLNOS IONIHL
2 1334 00'6% 40 HLONIT V ¥04 ‘Ll 20 .¥L 40 FIONV TVdLNIO ¥V HONOUHL ‘1334 00°00Z 40 SNIAVY ¥ HLIM 1437 IHL OL IAYNO
! — . ” ” ” v NO 3ON3HL ‘1334 8£'6/ LSV3 £} SF .1 HLNOS LNIOd dIVS WOd4 JONIHL ONINNI93E 40 LNIOd 3HL ONIFE LNIOd QIvS ‘ALNNOD
® WV 0L LV 600C 6L HOJVIN Q3ANINY "800C O¢ ¥38WN3I0930 d3lva YWONOS 40 S@¥003Y TVIOI440 ‘Z68G80—6861 ¥3IGNNN LNIWNOOA ¥3IANN A3AY0O3Y A3IA AS VINYOLIVO 40 3LVIS 3IHL OL
E S1dN=65-96%8/¢—SON "ON LNINLINNOD ANVANOD F1LIL NVOIYINY 1S4 030330 ANV 40 dI¥LS LVHL 40 3NM ATY3LSVIHLNOS 3HL NO LNIOd V Ol 1334 85°/8¢ 1SV3 /¥ 0Ll .6G HLYON LNIWIONIWWOD
ke WOY4 34V NO3YIH SAALI 8 JTNA3IHOS 3HL ANV NOWLJINOS3a FLIL 3HL 40 INIOd 3HL WOM4 3ONIHL ‘dvW QI¥S NO (‘M AYINOOLNOW ANV QA8 NOISSIN 40 SINMYILNIO 40 NOILOISHIALNI ALID 00+0)
gl \ _ - ,\/j 3738V INIWNNOW alvS ‘(1334 S£°'866 1SY3 £L 2L .09 HLNOS SMOHS AJAMNS 40 Q¥003Y) 1334 +'866 1SV3 ,SZ ,9€ .6G HLNOS
= (1308vd 334 S10344V ‘03L10Td) £0£880000Z ‘ON "LSNI ¥3d LN3IW3SV3 SS300V J@ Syv3E LNINNNOW T13M ¥IHLONY LNINNNOW dIVS WO¥4 ANV ‘(ALID) 08 6£°86+6 = (ILVLS) 08 96°0S+6 .M, SV SAVA AIVS
5 NO NMOHS ANV ‘SA¥003¥ ALNNOOD VWONOS ‘1S—0S S3OVd ‘SdVW 40 £ZZ Y008 NI 34 NO AJAYNS 40 Q¥0OIY LVHL NO NMOHS
3 (1308vd 333 SL0344Y ‘GILIOT) GIL6S00007 “ON “LSNI ¥3d INZNISV3 AvMIN¥a —C ) NOILVINSOANI JILIL || & W 02 - uout | INIWNNOW AIVS ‘ZL AVMHOIH 3LVLS ONV Q¥VAIIN0S NOISSIN 40 NOILOISYILNI IHL ¥V3IN LNIANNOW TI3M V LV ONIONIWNOD
3 ] ( 1aad NI ) 'SMOTI04 SV d38140S3A 1308Vd J1ONIS V ONIMVYA
(0] —~ :
T (1308vd 334 S10344V ‘Q3LLOTd) L¥¥SS0000Z ‘ON “LSNI ¥3d LNINISVI ALMILA OrlEnd J@, SANYT dIVS *ALNNOD VWONOS 40 SAY¥O0O3Y TVIOI4H0 ‘9rZ0Z10-866L ¥IGWNN LNIWNOOA ¥3ANN (3AY003Y 4330 A8 (3E1¥0S3A
< ~7 SV ‘NOILYMOdN¥O0D VINYOAITYO ¥V ‘ANVANOO 30IA¥3S 1SA 40 SANVT IHL 40 NOILYOd ¥ ANV ‘ALNNOOD YWONOS 40 SA¥003
5 ~ o & . ) ! o IVI0I440 ‘S¥Z0Z10—8661 ¥IANNN LNIWNOOA ¥IANN A3AYOOIY a33A A9 A38I¥OSIA SY ‘NOLLYHOLHOD VINMOAMYO ¥ ‘ANVANOD
<] qaLT13a aTvnownan —{9) 30IA¥3S 1SA 40 SANVT 3HL 40 TV ONIFE ANV VINYOAIYO 40 3LVIS ‘VWONOS 40 ALNNOD ‘VSOM VINVS 40 ALID JHL NIHLIM ONIAT
(&) NS
> o
o 3 HIVOS DIHdVYHD "INO 1308V d
2 .
> 'udu ATNAIHOS OL ONIANOdSIHE0D S31ON
? S s s s ndu .
@ (- / 1_ _ / (- :SMOTI04 SV d341¥0S3a SI ANV
m (21 o / UQ W.— / |/— /D \ JIVIS m ‘VINYO4ITYD 40 3LVLS * VWONOS 40 ALNNOD ‘VSO¥ VINVS 40 ALID IHL NI G3LVNLIS SI MOT13E NIF¥IH OL Q3¥¥343y ANV 3HL
dv ALINDIA |91 ((swau 8. 31na3nos || € m

‘pa1ed0| S| Auadolid 81e)s ayj ul pasuadl| JOASAINS pue| B AQ O} paljiliad pue wol) pauie}qo ASAINS "4 'S8JIAI8S pueT |BeuoISS8jold uedlawy 1sli4 Aq ‘pawuopad Jou Jng "pajeuIplood ASAINS SIYL

\_ "pa1eo0| si Ayedoid 81ejs 8y Ul pasuadl] JoABAINS puel e AQ 0] paljilied pue Wol) paule}qo ABAINS "4 ‘SedIAI8S PUBT [BUOISS8]0.d UBdleWY 1S4 AQ ‘pauliopad j0U Jng ‘Paleulplood A8AINs Siy | "pa1eoo| s| Auadold a)els ey} Ul pasuad]| JOASAINS pue| & Ag 0} paljiJod pUe Wolj paulelqo ADAING "d' ] 'SeJIAI9S pueT [BUOISS8j0ld UedlaWY 1Sii4 Aq ‘pawiopad Jou Jng ‘pajeulpiood ASAINS SIyL




Drive Through Queuing Evaluation Worksheet

Project: Starbucks By: JAW

Project No: SRO541 Date: 9/10/2020
Arrival Rate (veh/hr): 46 No. of Service Points: 1
Service Rate (veh/hr): 48 Queuing Capacity (veh): 11

Probability the System is Empty 10%
Probability the System is Full 6%
Probability of 1 in System 9%
Probability of 2 in System 9%
Probability of 3 in System 9%
Probability of 4 in System 8%
Probability of 5 in System 8%
Probability of 6 in System 8%
Probability of 7 in System 7%
Probability of 8 in System 7%
Probability of 9 in System 7%
Probability of 10 in System 6%
Probability That Customer Waits 90%
Maximum Time Customer Waits 7.5 minutes
Maximum Time Customer Waits To Get To Service Point 6.2 minutes
Probability That a Customer Elects Not to Enter the Queue 6%
Average In System 5.4 vehicles
Average Total Length of Vehicles in System 119 feet
95th Percentile in System 10 vehicles
95th Percentile Total Length of Vehicles in System 220 feet
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