3rd Edition

Parking
(Generation

ite=

Author: Ransford 5. McCourt, P.I5., PTOI
Technical Editor: Kevin G Hooper, PI5.

Institute of Transportation Engineers




S e P ML 30 PSR st e

Table of Contents //

Preface .. ... vii
Acknowledgments. ....... ...t iX
RRDBDNEE: L ORI, o cmenistonmsois s 555 i 3 % %55 5 5 8 5 4 % € 5 5 4 5 5 5 & 1
PIFGOSE OFRBPOM. . u vuone scom i 507 S8 550 65 B0 505 suin s avsn v s B oo w4 B ot KA L e 1
TREDBMANEEE o coix comin s vae wos momes s 1635 56 Sk B TS S8 ko o vour . w0 S St S S e B 1

Parking Demand Data Analysis ........................ 2

CRULIONS . . ..o 2
Organization of RepOrt. . .. ... 3
Chapter 2. Issues to Consider in the Use of Parking Generation............................ 5
Why is the Accurate Estimation of Parking Demand Important? . ................................ .. 5

How Does Parking Generation Help an Analyst Estimate Parking Demand?. ... ...................... B

Does This Report Recommend a Preferred Approach for Estimating Parking Demand? ...................... 6

How Reliable are the Parking Demand Relationships Shown in this PRBPOIT T w4 568 5 ke sonun wamss ssvin s vt s 5 6

Should You Always Use Average Rates to Estimate Parking Demand®. ... vus ves s 655 03 s woe core s xves 5.0 7

How Much Does Area Type Impact Parking Demand? .................... 0o 7

How Much Does Pricing Influence Parking Demand?.....................cc..cooiii 8

Why is Parking Supply Information Provided?. . ... ..................c..c 8
Chapter 3. Definitions. . ..............ooi i 11
Independent Variables . ................... 11

Parking Generation Terms .. ............... o 12

General StAMISHICS. . ... .. ... 14
Chapter 4. Parking Demand Data Summaries ...............oovoeeeuei 17
Land Use Description. . ... 17
Database Description. . ..............o. 17
Additional Data . ............o 17

Parking Demand Statistics and Data Plots . ................. ... 18

o Institute of Transportation Engineers

I . S ~ i 7 Parking Generation, 3rd Edition



Table of
Contents

Parking Generation Land Use Descriptionsand Plots ................cociiiiiiinininnne, 19

000 Ports and Terminals

Code Land Use Page
021 Conirercial AP o mmrms e v e T S s T ) 21
093  Light Rail Transit Station With Parking...........veicimiiiiiic e 26

100 Industrial

Code Land Use Page
—2410  General Light INQUSIIAL.............coioi b 30
180" INAUSTNAN PEEK corsmnsvesovemvmsimms s e movsvssysss ms s vusss s e o bas s L e T S TS Kk

140 MANUTBCIUIIIIG oottt bbb b s bbb et b et n sttt 36
—>150 VO HOUISIIN s cvsvvemomassasvsssusiowss s ows o s SMaT a5 A R B s e L G T 39
151 IMINI-WEFBNOUSE ..veeeisiee et s bbbttt 42

200 Residential

Code Land Use Page
210 Single-Family DEtached HOUSING ....vovviee i esa s et sttt eee e se e emeene e 45
221 Low/Mid-RiSEIAPEIIMIEIE wviviivormusussesiive v sy s s s v v s S e e 48
222 High-RiSE APAIMENT ..ot bbbttt sttt en et en e 54
224 Rertal ToOWRNOUSE sy s s s G s s i T o e e 56
230 Residential CondominiUM/TOWNNOUSE .....cvverriiiriiniriieesriie ettt ses s sss s et ses s sr st e 58
252  SeniorAdult Housing—=Ataeched wreusmmmenramemnmes snrm s s s e i s s S T 60
253 Congregate Care FACHIEY ..ottt ettt 61
P54 ASSISIEO LIVING sermssmmonmss oo mrees v s v e o TR P T smb G v s e 62
255  Continuing Care Retirement Community (CORC) .....viviieiiriiiiiecie ettt ss e 67

300 Lodging

Code Land Use Page
310 HOBBL ..ot e s sttt et b et et ee s e ee e s e s s e s e e e s s 69
3 AllSUITES HOE! e i e s S S e P ST B 72
312 BUSINESS HOEI ..o et ettt ettt ettt st ee e e e es e et e s s ta st ee et et ee s aen s e reees 73
[ 1 e T——— 76
330 RESOM HOBI 1.t st ettt st es ettt e ettt et s e e s e s e tee e et et ee et er et ansesenas 78

400 Recreational

Code Land Use Page
411 CHY PAIK ¢t s b ettt 80
414 WalerSlide Rarkia sy s A e e T D S 81
A200  VIBIINA ..ottt 82
430 (GO COUIPSE arynissysvuimsisss vvvamsysnssss vy svvssasiy sy Fomas s bus 45w B 3 o 000 S0A P e T T T 83
435  Multipurpose Recraational FACIlitY ...........ocuciriiiiiiiiiiinie st 85

Institute of Transportation Engineers
Parking Generation, 3rd Edition i o g



e e

" Table of

Contents

437 BOWING ATIBY ...ttt e s et 86
438 BN Ball somnmmmimmvesss i i e s et s e s s e e ab e s s Lo Fob oot 91
440 AGUIE CEDEBL ..ottt e 92
441 L T B o sy e 0 AT oo s b o o b AN BV B ST b b e i s e 93
444 Movie Theater With MEHINEE ... e st s bt 96
464 Roller-Skating: RINK cmmersmmmms e mmss a s vsi ror  T ee  eaA edi na 101
465 1€8 SKANG MK o1t et s e bbb 102
4667 IO ORI AN e e e T T e o S e o P T S A R A h i 103
473 Casino/Video Lottery EStabliSIMENT. ...t s s 106
490 TeNNIS NS o T s e T B S T e B e T S I B veabas i 108
491 RACQUEYTENNIS ClUD ...ttt s et s e s sb s 109
492 L B Ty T 111
493 ATRIBHC CIUD oo bbb e 115
495 Recreational CommMUNITY CBMTET ..........ovovioecee ettt ers et aee st sa sttt benneen 119

500 Institutional

Code Land Use Page
820  Elementary SCROON s uvasimsmm i it s Hoe s s 1o B R s o TR s 121
522  Middle School/dunior High SCROOI ..ottt s s en s s 123
525 Sehoolor e BN s s S R S s 124
530 HIGH SCROOL. ...ttt s bbb s s e 125
540 «Junicr/CommuRI COlEGE s i s s T e R e R 128
550 UNIVETSIY/COMBEE ..ooooiei st R bt 131
D0 IO s im0 G o S N S R S A B e ma 135
BB5 DAY CAIB CBNET ..ottt e bbb s R e et 140
580 MUBEUIT, ot T s aTi s spmnassas s s annsSenanms s 0o RO K S b spas s s s pma g s 144
OO LTEITN . oumvunmimvimsssvinassimnsviesost sownss i vemss s s e e S A B O 4 R 145
B0 OV G IO sy e e tnronsransemstresussesmarssssreasssnsnnesss LriasnbsHisies oS s e s ppA sSSP RS T RS 148

600 Medical

Code Land Use Page
610 DS i T e T e R P e T T s e e 149
612 SUPGEIY CRAMET ..o s e et R a0 157
620  Nursing HomME s memsm s e s e i R i 158
630 CINIC -ttt et bbbt s bbb et R SRRt e 165
640 Al S e e B v i e i s e R e e T R R e 168

700 Office

Code Land Use y Page
701 D BN rscssvmessesmamm e o T T P T B T S e s T T 169
720 Medical-Dental Office BUIAING ....o.ovoiviecriicsis st ss st s st 176
730 Goveriment QG BUIldING sommsmsminiis o s i st v R S 179
732 United STAtES POST OffICE ..oveiiiecri sttt s s bbb b s 182
735 Jidicial ComMplE s i R R R B 183

Institute of Transportation Engineers

[ a4 Parking Generation, 3rd Edition



;aibli‘: Df .\-k

sntents N
800 Retail
Code Land Use Page
—2812 Building Matefials and LUMDET SIOT ...t 184
815 Froe-81anding DISCOUN SIOM vttt 185
I Lo 11— 190
B20  BROPPING COMET .ottt 191
L 203
BO0  SUPEIMAIKEE ..ottt 204
851 Convenience Market (OPEN 24 HOUTS) ....v..vvcsrctcosmeeses oo 210
B54  DISCOUNt SUPBIMAMKE ..ottt oo 212
857 IHSBOUNE GO it 8055 s ot e 214
B39 LIUOP SIOME .ttt ssnstsisss oot 216
BB 5POMG GOOUS BUPBISIOND .oovsvscvssisssssisint i stssmsmmsmseosscsosssts s 217
862 HOME IMPIOVEMEN! SUDBISIONE ...ttt oo 220
863 ElBCHONICE SUDBISIONG oottt 225
864 TOY/CNIOIEN'S SUPBISIONE ...ttt 227
s ————— 228
867 OffiCe SUDPIY SUPEISIONE ...t 229
BEB  BOOK SUDBISIONG ..ottt st 230
870 ADPIBI SIOTE ..ottt st o 231
880 Pharmacy/Drugstore without Drive-Through WINGOW ..o 233
881 Pharmacy/Drugstore with Drive-TAIOUGN WINGOW ..o 237
L (L 242
892 CAIPBESIONE s sttt et 246
I 250
900 Services
Code Land Use Page
T WA BAK .ttt sttt 252
AR DI Banlsessiummanssmsssis A e e S— 255
I31 QUMY ROSIAUTANE oottt 260
932 High-TUrnOver (Sit-DOWN) RESIBUIANL ...t 267
933  Fast-Food Restaurant without I bR T ——————— 280
934 Fast-Food Restaurant with Drive-Through WIndow ..........cccccouvmoee oo 285
F60  DIY CIBANEIS ..ottt 292
Appendix A. Parking Demand Data Reduction .................................. A1
Appendix B. Mixed-Use/Multi-Use Parking Demand Data..........................o0. . B1
Appendix C. Parking Demand Data Collection ................................... C1
Appendix D. ITE Land Use COdeS .................o.oouuevnunnsnnn D1
ApPENdix E.INAEX ...ttt E1

Institute of Transportation Engineers \
Farking Generation, 3rd Edition [ vi]l \\




Land Use: 110
General Light Industrial

Land Use Description

Light industrial facilities are free-standing facilities devoted to a single use. The facilities have an
emphasis on activities other than manufacturing and typically have minimal office space. Typical light
industrial activities include printing, material testing and assembly of data processing equipment.
Industrial park (Land Use 130) and manufacturing (Land Use 140) are related uses.

Database Description

The database consisted of a mix of suburban and urban sites. Parking demand rates at the suburban
sites were similar to those at urban sites and therefore the data were combined and analyzed together.

o Average parking supply ratios: 1.1 spaces per 1,000 sq. ft. GFA (five study sites) and 1.3 spaces per
employee (four study sites).
» Average site employment density: 1,200 sq. ft. GFA per employee (five study sites).

The number of employees for this land use was the total number of employees working on all shifts.
Facilities with employees that work on shifts may peak at different hours. It is unclear from the data
collected for this land use whether the parking demand counts occurred during, prior to, or after shift
changes at the study sites.

Four sites that were submitted were substantially smaller than the other sites contained in the database.
The sites ranged in size between 1,200 and 5,100 sq. ft. GFA and employed between one and nine

persons. The peak period demand observed at these four sites was 1.13 parked vehicles per employee.
The parking demand information from these sites was excluded from the data plots and analysis.

Study Sites/Years

Anaheim, CA (1984); Dallas, TX (1985); Oklahoma City, OK (1987); Glenview, IL (1990); Anaheim, CA
(1991); Seattle, WA (1999); Norristown, PA (2001)
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Land Use: 150
Warehousing

Land Use Description

Warehouses are primarily devoted to the storage of materials, but they may also include office and
maintenance areas.

Database Description

e Average parking supply ratios: 0.5 spaces per 1,000 sqg. ft. GFA and 1.0 space per employee.
¢ Average site employment density: 4,100 sq. ft. GFA per employee.

The study sites consisted of a grocery store distribution warehouse, dot.com warehouses, paper supplier
warehouses and transfer and storage companies.

The following table presents a time-of-day distribution of parking demand for the 10 study sites.

Based on Vehicles per

1,000 sq. ft. GFA Weekday Data

Hour Beginning Percent of Peak Period | Number of Data Points*
12:00-4:00 a.m. _ 0
5:00 a.m. _ 0
6:00 a.m. - 0
7:00 a.m. . 0
8:00 a.m. 71 10
9:00 a.m. 92 10
10:00 a.m. 100 10
11:00 a.m. 99 10
12:00 p.m. 88 10
1:00 p.m. _ 0
2:00 p.m. — 0
3:00 p.m. - 0
4:00 p.m. _ 0
5:00 p.m. _ 0
6:00 p.m. _ 0
7:00 p.m. = 0
8:00 p.m. = 0
9:00 p.m. — 0
10:00 p.m. — 0
11:00 p.m. _ 0

* Subset of database

For eight of the study sites, data were also collected for trucks parked at the site. The average truck
parking demand ratio was 0.11 trucks per 1,000 sq. ft. GFA with a range between 0.04 and 0.25 trucks
per 1,000 sq. ft. GFA.

Study Sites/Years

Syracuse, NY (1988); Bellevue, WA (1991); Seattle, WA (1991); Clackamas, OR (1995); Gresham, OR
(1995); Milwaukie, OR (1995); Portland, OR (1995); Wilsonville, OR (1995)
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Land Use: 812
Building Materials and Lumber Store

Land Use Description

A building materials and lumber store is a free-standing building that sells hardware, building materials
and lumber. The lumber may be stored in the main building, yard, or storage shed. The buildings
contained in this [and use are less than 30,000 sq. ft. GFA. Hardware/paint store (Land Use 816) and
home improvement superstore (Land Use 862) are related uses.

Database Description
The database consisted of two study sites, one in a suburban setting and one in an urban setting.

s Size: 26,000 sq. ft. GFA and 11,300 sq. ft. GFA at the suburban and urban sites, respectively.

e Parking supply ratios: 3.8 and 2.4 spaces per 1,000 sq. ft. GFA at the suburban and urban sites,
respectively.

e Suburban weekday peak parking demand ratio: 1.7 vehicles per 1,000 sq. ft. GFA between 6:00 and
7:00 p.m. (based on a continuous count between 4:00 and 8:00 p.m.).

o Urban weekday peak parking demand ratio: 1.1 vehicles per 1,000 sq. ft. between 1:00 and 3:00 p.m.
(based on a continuous count between 8:00 a.m. and 6:00 p.m.).

Outside storage areas are not included in the overall gross floor area measurements. However, if

storage areas are located within the principal outside faces of the exterior walls, they are included
in the building’s overall gross floor area.

Study Sites/Years

Dewitt, NY (1984); Santa Barbara, CA (1998)
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