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Opening Thought

Make no small plans,
.... they have no magic.
Daniel Burnham

Source: Adapted from“Free Advice”,
Florida Planning Magazine March 2001
Bill Reads and David Gollick



Opening Thought

= Make no big plans either, they
won'’t get approved.

Something In the middle is nice.
Bill Reads and David Golick

Source: Adapted from“Free Advice”,

Florida Planning Magazine March 2001
Bill Reads and David Gollick




Major Areas of Concern

Trip generation

Trip reduction factors
Peaking characteristics
Modeling

Extreme variables
Pedestrian access
Trends



Trip Generation

Simple trip generation
calculation needed
even when the large
scale models are

used.

Large scale regional models are
not
iIntended for small areas.




Simple Trip Generation Example

Dally Trip Generation Rate for a Single
Family Home = 10

10 Homes being built
(called “Dwelling Units”)

Homes are the “Independent Variable”
How many daily trips do we project?



i

*@
and use of the 7t Edition

ITE Trip Generation Report and
Handbook

Trip Generation
Report




ITE Trip Generation Report
Not a Manual

National data — Florida, Arizona and
California, played big role

Suburban locations with little or no transit

Some small sample sizes for new (though
Important) USeS

o Discount clubs (861) \\//
o Stand-alone drug stores (881)

May not work downtown CATTION!

~



ITE Trip Generation Report

Fifth
Edition
o 7.4 |bs.

0 $21.50/1b.

Sixth Seventh
Edition Edition
a0 $23.00/1b. 0 9.75 Ibs.
But: you 0 $275
also need the

“Handbook”
at $90 extra

0 $28.21/1bs

Thanks to: David Muntean



What is a Trip End?

= Number of trips that come in or go
out of a development

0 ‘Volume at Drivewaxsz

« Atrip end is a single or one-direction vehicle movement
with either the origin or destination (exiting or entering)
inside the study site.
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Vehicle Trips (ITE) vs. Person Trips

5 Person Trips 1 Vehicle Trip

Person Trips ITE Trips



How Are Trip Generation
Rates Determined?

e Traffic is counted at
each entrance of a
certain land use.

Traffic is then
studied in relation to
the size of certain

variables.”






Not This




But this
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Sample Page T
From ITE

On a: Weekday

Number of Studies: 86
Avg. Number of Dwelling Units: 212
Directional Distribution: 50% entering, 50% exiting

Trip Generation per Dwelling Unit

Average Rate Range of Rates B Standard Deviation

6.72 200 - 1250 3.02

Data Plot and Equation
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X = Number of Dwelling Units
X Actual Data Points FitedCurve  —=77-- Average Rate
Fitted Curve Equation: T = 6.01(X) + 150.35 R2=0.88

Trip Generation, 7th Edition 306 Institute of Transportation Engineers




What i1s Meant by “Daily Trips™?

- For our use, we usually
mean the number of

WEEKDAY TRIPS.




Land Use

(ITE Code)
Apartment
(220) 7 )
Average Vehicle Trip Endgnvzi \l?vv;::(l::a%uni Independent
Variable

Time Period

Number of Studies: 86
Avg. Number of Dwelling Units: 212
Directional Distribution: 50% entering, 50% exiting

Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

6.72 2.00 - 12.50 3.02

Data Plot and m 6.72

7,000 ‘

Trip Generation
Rate

]




Independent Variable

Average Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Time Period

Number of Studies: 86
Avg. Number of Dwelling Units: 212
Directional Distribution: 50% entering, 5

Trip Generation per Dwelling Unit
Average Rate Range of Rates
6.72 2.00 - 12.50

\ Trip Generation Rate




Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

6.72 2.00 = 12.50 3.02

Data Plot and Equation
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Fitted Curve Equation: T = 6.01(X) + 150.35 R2 = 0.88

Trip Generation, 7th Edition 306 Institute of Transportation Engineers




6.000 7 - << EEEEEEE SEEREEE EEEEEE :

5,000 —

T = Average Vehicle Trip Ends

1,000

Calculated
Trips

Each “X" is a

SIS P TV

Independent
Variable

@Actual Data Points
Fitted Curve Equation: = 6.01(X) + 150.3

T [ T T T } T l
300 400 %oo 600

X = Number of Dwelling Units

Fitted Curve
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Data Plot and Equation
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Trip Generation Problem #1
1 Someone IS proposing an

apartment complex with 100
dwelling units.

2 Using the average trip rate, what
are the estimated daily trips?

X p—

What if there were 250 units?

X =




Trip Generation Problem #1

0 Someone Is proposing an
apartment complex with 100
dwelling units.

2 Using the average trip rate, what
are the estimated daily trips?
100 x 6.72 - 6/2

What if there were 250 units?
250 x 6.72 — 1,680




— > T >

partment

M PEAK
djacent Street
raffic

Apartment
(220)

Average Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 90
Avg. Number of Dwelling Units: 233
Directional Distribution: 65% entering, 35% exiting

Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.62 010 - 1.64 0.82

Data Plot and Equation

700 T —— : : T

400

300

Average Vehicle Trip Ends

T=

200 1

100 -

0 100 200 300 400 500 600 700 800 900 1000 1100

X = Number of Dwelling Units

X Actual Data Points Fitted Curve @~ = —----- Average Rate

Fitted Curve Equation: T = 0.55(X) + 17.65 R2=0.77

Trip Generation, 7th Edition 308 Institute of Transportation Engineers



Apartment
(220)

Average Vehicle Trip Ends vs: Dwelling Units

On a: .
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 90

Avg. Number of Dwelling Units: 233
Directional Distribution: | 65% entering, 35% exiting

Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviatior

0.62 010 - 1.64 0.82




What's Peak Hour?
Peak Hour

* Any 4 consecutive 15-minute
periods that equals the highest
1-hour volume.

« Peak hour to be analyzed
should be period with
highest combined street
and site generation traffic
volumes. [

« Peak hour of adjacent street
- - — -traffic is one hour between- -

4 and 6 PM.




Generator Traffic vs.
Adjacent Street Traffic

GENERATOR TRAFFIC ADJACENT STREET TRAFFIC

« Usually the same PM peak for shopping, office
and residential

« Hospitals, industrial and schools may be
different due to different work shifts.

.  Fast food restaurants have short trip durations
and peak during mid-day peak periods.



Think About It

If a major church was proposed,
what would be your
critical analysis hour?

Q AM weekday
adjacent street?

Q PM Weekday
Sunday
Other?




Critical Hour Analysis Period for Various Types of Developments

Weekday Street
Peak Hour
Development AM PM Saturday! Other!
Residential 4 %
Office % %
Retail Shopping? X
Intersection capacity X
Access design X 11:00—- 1500
Banks
Intersection capacity X
Access design X 11:00—12:00
[ [Restaurants
Fast food X 11:00-13:00
Dinner Trade X
Industrial? X X
Motel X
Schools
Grade X 14:30—15:30
High 1 14:30—-15:30
College A X
Medical
Hospitals A % 630—8:00




Medical
Hospitals A A 530 —8:00
14:30—15:30
Doctors offices X Q00— 10:00
16:00—18:00
Service Stations A
Sports/Recreational Peal enfry/exit
(theme parks,
stadiums, etc.)

Laznoted, one hour within range shown, (Tine 15 given m 24-hour clock systetn).

2In neatly all cases, counts of existing traffic are not needed on Saturday, but projections of site

traffic may be prepared for design lengths of turn lane storage.
*Industrial plant shifts may precede trpical commuter rush hour,

Adapted From: AWNATL YIS OF TEAFFIC IMPACT

FOR NEW DEVELOFPMMENTS
PATIL C. B0

Paul C. Box and Associates. Inc.

Traffic Engineering Consultants
Skokie, Illinois

Public Works Magazine: February 1981




Trip Gene Lo 6HoeR) &Mk Ren

complex

with 100 dwelling units.

What would be the peak hour directional
trips for the PM Peak Hour of adjacent
street traffic?

X =
Trips Distribution  Trips
X = enter

X — exit




Trip Generation Problem # 2

a Someone is proposing an apartment
complex with 100 dwelling units.
What would be the
peak hour directional trips for the PM
Peak Hour of adjacent street traffic?

100 y .62 - 62

62 x.65 - 03 40 enter
62 y .35

21.7) 22 exit




PM Peak Hour Trips Aren't

Always Equ

= See peakmg gLaracterlstlcs

= Shopping Center (820)

n 202,400 sqg.ft = 1,000 Peak Hour trips
= 480 In

= 520 out
= General Office (710)

0 821,300 sqg.ft = 1,000 Peak Hour trips
= 1701In
= 830 out




PM Peak Hour Trips Aren't
Always Equal

LdhE




Think About It

= When would a
major office
development
have the most
Impact on the
surrounding road
system?




Best Independent Variables

. - Shopping Centers and Malls

Offices and Other “Single” Uses

Homes and Apartments

: Gas Stations




ross Leasable Area (GLA)

®* GLA is only the area that
can be used by shops

®* Does not include parking
area or common pedestrian
areas

ross Floor Area (GFA)

* GFA includes all
enclosed area
for each floor




What's a Fueling Position?

< W

Maximum Number of Vehicles that
can be Fueled Simultaneously.
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lIon Rate?

Has the Analyst “Shopped” for

the Trip Generat

\

\
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Specialty Retall
Compared

Number of Studies:
Average 1000 Sq. Feet GLA:
p'rrectiunaT Distributin_ :

Trip Generation per 1000 Sq. Feet

Average Vehicle Trip Ends vs:
On a:

44, En!en'ng, 56% exiting _

Specialty Retail Center
(814)

1000 Sq. Feet Gross Leasable Area
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

5
69

0ss Leasable Area

L B Average Rate

/

H‘E:r‘_lgle of Rates

Standard Deviatior

2.71 203 - 5.16 1.83
Center
20)
Average Vehicle Trip En 1000 Sq. Feet Gross Leasable Area
Weekday,

One Hgur Between 4 and 6 p.m.

407
379
48% entering, 52% exiting

Peak Hour of Adjacent Street Traffic,

Trip Generation per ;ém Sq. Feet Gross Leasable Area
Average Ra

) Stan_dard Deviation

3.75

0.68 - 29.27 2.75

i; _ Range of Rates




Specialty Retall vs. Shopping

Center
Shopping Center (820) Specialty Retail Center (814)
407 studies 5 studies
379,000 sq.ft. Gross 69,000 sq.ft. Gross Leasable
Leasable average
average Rate in PM Peak=2./7/1
Rate in PM Peak =
3.7/5

Read the Descriptions in the ITE Report



Land Use: 814
Specialty Retail Center

Description

Specialty retail centers are generally small strip shopping centers that contain a variety of retail
shops and specialize in quality apparel; hard goods; and services, such as real estate offices,
dance studios, florists and small restaurants. Shopping center (Land Use 820) is a related use.

Additional Data

The sites were surveyed from the late 1970s to the 2000s in California, Florida, Georgia, New
York and Pennsylvania.



Offices Using Different Independent

Variable
Business Park (770)

28 acres average

379,000 sq.ft. Gross Floor Area average
average density = 379/28= 14K sq.ft. per acre

An analyst could hide trips by using
“acres” If the development was higher than
the average



Size Does Matter

T -
¢ = Generally, the larger any use
53 becomes the fewer number of
@ trips generated per square
L foot.
o
)
&)
e
’.a
<

Convenient 100,000 ft2 1.5 Million ft?
Market Shopping Center Mall




Which to Use:

Rates or Equations?

Compare trips equation and rate

ITE only provides equations for studies
with enough data

Consider the “unknowns”
Q out parcels
0 new land uses

ITE Handbook has more guidance



6oes Size Really Matter?

Generally, the Larger Any Use
Becomes the Fewer Number of Trips
Generated Per Square Foot.
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Convenient 100,000 ft2 1.5 Million ft2
Market Shopping Center Mall




Shopping
Center

Shopping Center
(820)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Leasable Area
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 407
Average 1000 Sq. Feet GLA: 379
Directional Distribution: 48% entering, 52% exiting

Trip Generation per 1000 Sq. Feet Gross Leasable Area

Average Rate Range of Rates Standard Deviation

3.75 068 - 29.27 2.75

Data Plot and Equation
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X =1000 Sq. Feet Gross Leasable Area

X Actual Data Points Fitted Curve @~ =777 -- Average Rate

Fitted Curve Equation: Ln(T) = 0.66 Ln(X) + 3.40 R? = 0.81

Trip Generation, 7th Edition 1453 Institute of Transportation Engineers



Shopping Center

Shopping Center
(820)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Leasable Area
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 407
Average 1000 Sq. Feet GLA: 379
Directional Distribution: 48% entering, 52% exiting

Trip Generation per 1000 Sq. Feet Gross Leasable Area

Average Rate Range of Rates Standard Deviation

3.75 0.68 - 29.27 2.75




Average Vehicle Trip Ends

T=

6000 7 - o

5,000

4,000

3,000

2,000

1,000

Center

0 1000

2000

X = 1000 Sq. Feet Gross Leasable Area

X Actual Data Points

Fitted Curve Equation: Ln(T) = 0.66 Ln(X) + 3.40

Fitted Curve

“““ Average Rate

R2 = 0.81



Data Plot and Equation
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Fitted Curve Equation: Ln{T} = 0.660 Ln{X)} + 3.403 R<Z = 0.81



What the Formulas Look Like in Excel

PM Peak Shopping Center
PM Peak =EXP(0.66*LN(TSF)+3.40)

PM Peak Office
PM Peak = (1.12*(TSF)+78.81)



What about “Bubble” maps of
development?

‘Q 1.5 Mill.
‘ SqFt
Smaller

. '—sﬁes—




Trip Generation Problem #3

Someone is proposing a shopping center =
150,000 square feet

What would be the projected PM Peak Hour of
adjacent street traffic?

Use Average Rate:

X =

What if the mall were to be 1.5
million square feet?

X =

Avg. Rate

Using Equation Line



Trip Generation Problem #3
Someone is proposing a shopping center =
150,000 square feet

What would be the projected PM Peak Hour of
adjacent street traffic?

Use Average Rate:

150 x 3.75 = 563
What If the mall were to be 1.5

million square feet?

1,500 « 3.75 _ 5625 Avg.Rate

3,700 uUsing Equation Line



Trip Reduction?

Parking Reduction?

Tra(llhonal
Shopping Centers

BY RUTH L. STEINER

“The alternative to sprawl is simple and timely: neigkborhoods af housing, parks and schools placed
within walking distance of shops, civic services, jobs and transit—a modern version of the traditional
town. The convenience of the car and the opportunity to walk or use transit can be blended in an
environment with local access for all the daily needs of a diverse community. It is a strategy which
could preserve open space, support transit, reduce auto traffic and create affordable kousing.”

—Peter Calthorpe

University of California Transportation Center:
Access Number 12 Spring 1998




Traditional
Shopping Centers

BY RUTH L. STEINER

“The alternative to sprawl is stmple and timely: neigh borhoods of housing, parks and schools placed
within walking distance of shops, civic services, jobs and transit—a modern version of the traditional
town. The convenience of the car and the opportunity to walk or use transit can be blended in an
vith local access for all the daily needs of a diverse commuenity. It is a strategy wkich

could preserve open space, support transit, reduce awto traffic and create affordable kousing.”
—Peter Calthorpe

CONCLUSION
As New Urbanists suggest, traditional shopping areas generate more walking than is
usually associated with shopping trips. However, they also attract a significant number of
customers who don't live in the adjacent residential area and who drive there. Even those
living in adjacent residential areas may drive, especially if they’re grocery shopping.
Despite this high frequency of walking, the promise of less automobile traffic is not
realized. Counts and surveys taken during average (not major) shopping days reveal
levels of traffic and parking demand in excess of comparable standards for peak demand.

http://www.uctc.net/access/access12.pdf



Is Internal Capture
Over Optimistic?




Is Internal Capture
Optimistic?

Some Developments Are So Large and Diverse
That Trlps Are Served Internally

2y
" Work L\

e Development
~~._ Boundary




Land Use: 820
Shopping Center

Description

A shopping center is an integrated group of commercial establishments that is planned,
developed, owned and managed as a unit. A shopping center’'s composition is related to its
market area in terms of size, location and type of store. A shopping center also provides on-site
parking facilities sufficient to serve its own parking demands. Specialty retail center (Land Use
814) and factory outlet center (Land Use 823) are related uses.

Additional Data

Shopping centers, including neighborhood centers, community centers, regional centers and
super regional centers, were surveyed for this land use. Some of these centers contained non-
merchandising facilities, such as office buildings, movie theaters, restaurants, post offices, banks,
health clubs and recreational facilities (for example, ice skating rinks or indoor miniature golf
courses). The centers ranged in size from 1,700 to 2.2 million square feet of gross leasable area
(GLA). The centers studied were located in suburban areas throughout the United States and
therefore represent typical U.S. suburban conditions.

Many shopping centers, in addition to the integrated unit of shops in one building or
enclosed around a mall, located on the
perimeter of the center adjacent to the streets and major access points). These buildings
are typically drive-in banks, retail stores, restaurants, or small offices. Although the data
herein do not indicate which of the centers studied included peripheral buildings, it can be
assumed that some of the data show their effect.




Read Descriptions

Many shopping centers, in addition to the integrated unit of shops in one building or
enclosed around a mall located on the
perimeter of the center adjacent to the streets and major access points). These buildings
are typically drive-in banks, retail stores, restaurants, or small offices. Although the data
herein do not indicate which of the centers studied included peripheral buildings, it can be
assumed that some of the data show their effect.




Internal Capture

New Procedure-
ITE Handbook

Match of both ends of internal trips

Don’t use a “stock” percentage

/

Officé™, '

Retail

Figure 7.5 Step 7-3 for Multi-Purposze Trip
General Calculation Sample Program

LAND USE A _Fletail
ITE LU Code 820 [pg 1,339)
Size 1,000,000 =f GLA,
Loist to Loctrrn ol Direct Oist. In: 483 DOuk: 52
[ =42 | Tors'  dntenmsd Everma
-~ Enfer 17395 a0 1705
—  * F 1345 103 1542
[ wos | Fotal 3740 193 3547
b Froum ot ol = 1005z Bt b= L
G 259
Demand Demand Demand Demand
Ealance Ealance Ealance
142 [ 3tc] 64
Demand Demand Demand
g1.054] ITE LU C:
0 sf GSF Dizemand Ealanzed Demand -
n: 17 Our: &3 [ e 127 [ 0 | [o] o Direct D
Arerima’ Evvenra' |1l
39 g3 - Enfer
40 78 [z 2] | 4 | [ 4 Exit
79 EEE Demand Ealanzed Demand Fodal
12 29 =
Met External Trips for Multi-Use Development
LakD USE &, LanDO USEE LaMD USE
Enter 1705 28 140
Exit 1242 ara 42
Total 3047 EEE 128
Trip Generation 3740 T45 30
wrnal Capture B 11 39




_JTE Handbook

Analyst
Date

Gieneral Calculation Sample Program

pencil method...

Rlame of Owlpt

Time Period

LAND USE A _Fietail
ITE LU Code 220 (pg 1.239)
Size 1,000,000 = GLA,
Loedt to Lvtornor Direct Dist_ In:  45% Dut: 52%
[ Tovs!  Awermad Evermad
+— || Emter 1795 an 1705
—— Exit 1245 103 1242
[ s ] Fotal 3740 133 3647
L burur o Eoetanrm ol 2 10024 [Tk A5
[ =x] 58] 233 359
Demand Demand Demand Demand
Ealanzc Ealanzc Ealanzc Ealanzc
14z [ 3tz] 4] [ B32:] 4]
Demand Demand Demand Demand
LAND USE B _Diffige LAND USE C Eesidential
ITE LU Code 710 [pg 1.064) ITE LU Code 220 (pg 2]
Size 500,000 sf GSF Demand Ealarzs 4 Demand Size 500 DU
Lt to Lvearral Direct Dist. In:  17% Out: 23% o] 127 [ 1] | [[ox] o Direct Dist. In: 7% Out: 33%||  foveosear
[ 575] Tova! dnvernad | Swvernsd | Total dvermad | Ewermat ||| 140]
—  Enter 127 24 28 . Ender 208 g 40 L
— Exit GE 40 578 [ 2] 12 [ 4 | [ (2= 4] Erit e 54 45 -
[ 28] Fetal T45 74 ERE Demand Ealanzod Dernand Total 310 122 [EE [ 48]
Frturr Fromm Scternod 4 10082 1154 295 4 005 a9 Bl Lr-turr Fromm Ko tere ol
Net External Trips for Multi-Use Development
LAND LISE & LAND USEE LaNDUSE C TOTAL
Enter 1705 a8 140 1823
Exit 1242 578 4z 2468
Total 3547 EEE 188 4401
Single-Use Trip Generation 3740 745 310 4735 8.2
Ealanced Internal Sapture B = 39

sLookup of data
A minimum of 21 user data entry items for 3 land uses
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Analyst

I:\IAIMIF\II\

Date

LAND USE B

Demand

_iffige

1T r—

Figure 7.5 Step 7-9 for Multi-Furpose Trip
General Calculation Sample Program

LAND USE A _Fietail
ITE LU Code 820 [pg 1.339)
Size 1,000,000 =F GLA,
Loodt to Do tirn ol Direct Dist. In: 4283 Dut: 523
I Fowad'  dntenmad LW
|| Earer 1735 an 1705
—_— Exi 1345 03 1242
IR Folal 3740 193 3547
Lo taror Froem Eovtirn o 4 1005 Rt a5
R

Demand

[ 38 ]

Ealanze

ITE LU Code

710 [pg 1,054]

De

Demand

[ 3 1]

Ealanze

142

mand

Demand

Demand

Ealanze

Demand

Mame of DOvlpt
Time Period

| 53%] 54]

LAND USE C Eesidential

ITE LU Code 220 [pg 331)
Size 600,000 sf G5F Demand Ealanzed Demand Size &00 0OU
toLivtorn o Direct Dist. In: 17 Out: 53 [Com] 127 | I | [o=] o Direct Dist. In:  E7% Owk: 33| fvieenderon.
57a] Tl dntenaad | Sivecna | Tl dntenaad’ | Ewvecmad ||| 140
——  Forer 127 34 EE] . Enater 208 ] 140
— Exit G 410 578 [ =] 2] [ 4 | [ =] 4] Exit 0z 64 48 -~
aa] Fofal 745 74 BEE Demand Balanced Demand Fofal 310 122 188 [ 43|
. Lictrr o = 100 I 2oz = 100 28 Bl Lt drmm L
Met External Trips for Multi-Use Development
LAMD USE A LAND USE B LAMO USE C TOTAL
Enter 1705 g4 140 1333
Exit 1842 ] 45 2462
Total 3647 BEE 188 4401
Single-Use Trip Generation 3740 745 0 4735 2.2
Balanced Internal Capture L 1122 b




LAND USE A _Fetail
ITE LU Code 220 [pg 1.329]
Size 1,000,000 =f GLA
£Laist b Ltorn ol Direct Oist. In: 4582 Ok 523
1242 Fonsd Ay LSavenms
- Enfer 1735 a0 1705
- Exr 1345 103 1342
1705 Fofarl 3740 133 3047
e taor Aromm Lo tirn af o 100 R s Lol
it P4 36 2= 233
Demand Demand Demand
343 3B E4
Ealanze Ealanze Ealanze
31 34 23l 142 2
Ocemand Dcemand Dcemans
LANDO USE B _LIfFjze
ITE LU Code 710 [pg 1.054)
5':":'.':":":' =t GSF Demand Ealanzcd Demand
Direct Dist. Im- 17 Ouk: 83 2l 127 I 1 s I
fors AntErmsd Lwerns
Enfer 127 24 ag
Exr E13 40 T 2 12 4 2 4
Fofal T35 ra BEE Demand Ealanced Demand
o 10022 1125 (e




Trnp Generation, Internal
Capture and Pass By
oystem

Window 9x/NT/2000/<F




Are Pass-by Trips Over
Estimated?




What’s a Pass-By Trip?

Commercial Location

Origin Destination

—_—_—— e, e e ——




B Tl R W L

120

Average Pass-By Trip Percentage

T=

007 5 Péss-—-by- f(jr- 'Shoppi'n'g' 'CentbrS‘ o o

0 T T 1 T T T I T T T 1 ¥ t T T l ~ T T 1
0 100 200 300 400 500 800 700 800 00 1000 1100
X =1,000 Sq. Feetl Gross Leasable Area
> Actual Data Points Fitted Curve
Fitted Curve Equation: Ln{T) =-0.291 Ln(X) + 5.001 RZ2 =0.37

1200




Are Pass-by Trips Over Predicted?

The smaller and more “convenience-oriented” a
business is, the higher the proportion of trips generated
that are already on the road.

“ Ill I Gasoline /Convenience Mkts ITE #845

% 45 - 80% (measured - but use caution)
ﬁ Shopping Center 1T #820

20% and more (measured - but use caution)

Source: ITE Trip Generation, Handbook Oct 1998



Florida’s Site Impact Handbook Gives
Guidance for Large Developments

ePass-

by based on type and size of retail space

*Generally, the number of pass-by trips should
not exceed.:

10
pea
25
It 1s

=8

percent of the adjacent street traffic during
K hour or

percent of project’s external trip generation if
a large scale development



Don’t Count Twice,

It’s not alright

If internal capture Is considered.:
Use internal capture first;

then apply pass-by percentages to

shopping external trips only
Trip Generation

- _Internal Capture
= External Trip Generation

- _Pass-By Trips (% of External)
o = New External Trip Generation




Narth DRI
Ph Peak Hour Trip Ganeration Analysis

Internalization

) - Residential | Schools | Gommercial | Office Tatat
Trip Reduciion Rate In Out In Out in Out in Out t it Total
Percenl G0%  34% [ 50% 50% | 48% 38% [ 17% 83% | 53% 47% 100%
Gross Trips EYS 3581 | 123 1235 /’_1‘/ 439 | 35 177 | 1,294 1,182 2448

Internalization T

CommercialfResidaenlial 20% | 1000 B2 A2 100 192 192 -384
CommercialfSchools 0% a 0 0 D 4] D 0
CommercialfOffice 10% -18 -4 -18 -2 -2 43
Resideriial/Office 10% | -18 -4 -18 | -21 -2 43
Residential/Schoals 10% | 13 12 ) A2 -13 25 -25  -ED
SchoolsfOffice D% 0 G 0 0 0 0 0
Subtotal internalization 130 108 12 13 | 110 103 ] -7 -35 | 285 259 -51B
Trips Less Internalization 545 243 0 111 113 ] 350 396 | 28 142 | 1,036 893 1528
Percent ntarnal 21.0% 23.2% 10,0% 22.2% 20.0% 21.2%
FPasser-By Reduction 10.0% \j 50 A6 -5D S5
Nat Internal Trips 7H0%] &45 243 1 111 113 Slﬂdr 348 29 142 | 989 843 1,832




Percenl 6G%  34% [ 50% 50% | 48%  38%
Gross Trips EYS 351 | 123 125 o 439
Internalization "
CommercialfResidenlial 20% | 100 .52 82 -100
Commercial/Schools 0% 0 0 0 0
Commercial/Office 10% -18 -4

Resideniial/OHice 10% | -18 -4

Rasidential/Schonats 10% | 13 2 | 12 -13
Schools/OHice D% 0 0

Subtotal internalization 130 108 | 12 13 | 110 103
Trips Less internalization 545 243 | 111 M3 | 350 386
Percent Intarnal 21.0% 23, 2%, 10.0% | 22 2%
Fasser-By Reduction 10.0% 50




Think About It

If everything else Is correct,
what should be the
answer for the 10%
pass by reduction

Hint: It's not 46




Driveway Traffic Will Include
All Of The Pass By Traffic

Beware when
analyzing
driveways:
analysis must
Include pass-
by trips in
driveway
volumes.




Roughly Right
— - or
Precisely Wrong

BY DOMNALD SHOUPR

Access Magazine — Spring 2002

Distance from San Francisco to/San Dlégoi“ L s
1. Roughly 400 to 500 miles?
2. Or, 632.12 miles?




What you need to Know
About TriB Generation

Simple trip generation is always needed

Trip Generation studies are estimates
a Don’t be fooled by the precision

ITE’s Trip Generation methods may not work
downtown

Read the descriptions of the ITE Report

Be skeptical of major trip reductions until more
studies are done

Don’t use a “stock” percentage for internalization




What you need to Know
About Trip Generation

= 4



Most Frequently Used Trip
Generation Rates From the
/th Edition ITE Trip

Generation Report

gary.sokolow@dot.state.fl.us \




Most Used Trip Generation Rates from the 7th Edition ITE Trip Generation Report

DescriptionATE Code Lnits Rate/Daily PM Peak Rate PM In PM Ouwt Motes
Weekday Adjacent Street
Truck Terminal 030 Arres a1.a0 B.95 43% a7 % | Caution- Only 2 Studies daily 3 5
General Light Industrial 110 TEF Gross R.A7Y 0.498 12% a8 %
Mini Warehouse 151 TSF Grogs 2.80 0.26 1% 49%
aingle Family Homes 210 ] .47 1.01 F4% 36%
Apardments 220 DU 672 N.e2 B5% 35%
Mobile Home Park, 240 Cil 4.99 n.a4 B 2% 8%
Assisted Living 254 Heds 2 Rk 022 44% aF% | Mew Category 7th Edition
All Suites Hotel a1 Fooms 4.90 n.40 45% 5% [ Caution- few studies
i otel 320 Fooms a.63 047 4% 46%
Marina 420 Berhs 24K 014 R0% 40% | Caution- Only 2 Studies for Peak
HealthiFithess Club 4492 TSF Gross 32.93 4.045 a1 % 49% | Caution- Only 1 Study for Daily tri
Church a6l TSF Gross 9.1 .6GH 4% 46% [ForwWeekday
Daycare Center 565 TSF Gross T9.26 13.18 47 % 93%
General Office 710 (Equation) TSF Gross Daily =EXP(0.77 *LN({TSF)+3.65) Pl Feak={112*TSF1+73.81)
General Office 710 (Rate) TSF Gross 11.M 1.49 17% 33%
Medical Dental Office 720 TSF Gross 36.13 372 27% T 3%
Building MaterialsiLumber 8132 TEF Gross 4516 4.449 47 % 3%
HardwareiFaint Store 816 TSF Gross a1.24 4.84 47 % 3% | Caution- Dnly 3 Studies
Hursery (Garden Centery 317 TSF Gross J6.08 .80 Fl A )
Shopping Center 820 (Equation) TSF Gross Daily =EXP(0.65*LN{TSF)+5.83) Pl Feak=EXP{0.G6*LMN(TSF)+3.40)
Shopping Center 820 (Rate) TSF Gross 4294 370 43% 2%
Cluality Bestaurant 931 (not national chain) TSF Gross 39.95 7.449 6T % 33% | Low Turnower (over 1 hr) Besen
High TurnoveriSit Down Rest. 932 TSF Gross 12715 10.92 B1% 39% | Big variation on Daily
Fast Food wino Drive Thru 933 TEF Gross J16.00 2614 a1 % 49% | Caution: Only ane ohseration ot
Fast Food with Drive Thry 934 TSF Grogs 496,12 34.64 a2% 43%
Drrive Thru Only 9345 TSF Gross f 153.85 a4 % 46% | Only 2 studies




larina 4 21

17

e [HealthiFithess Club 447

18 [Church Sk

20 Daycare Center . Hhs

21 [General Office 710 (Equation)
24 [General Office 710 (Rate)
23 Medical Dental Offce 720

24 Building MaterialsiLumber 8124

25

Hardware/FPaint store 316




A B i D E F G
1] i
2 | Calculations Using the Most Used Trip Generation Rates from the 7th Edition ITE”
3
4 DescriptionATE Code Units Expected | Expected PM Peak PM In PM Ot
4 LUnits Daily Trips Trips - Total
B | Truck Terminal 030 Arres
¥ |General Light Industrial 110 T5F Gross
g |Mini Warehouse 151 T5F Gross
4 |Single Family Homes 210 DL
10 | Apartments 220 Dl
11 |Mohile Home Park, 240 DL
12 |Assisted Living 254 Dl
13 Al Suites Hotel 311 Fooms
14 | hotel 420 Hooms
15 Marina 4210 Berths
16 HealthiFithess Club - 493 T5F Gross
17 [Church  S60 TSF (Gross
18 |Daycare Center  5kB5 TSF Gross
19 |General Office 710 (Equation) T5F Gross
20 |General Office 710 (Rate) T5F Gross
21 Medical Dental Office 720 T5F Gross
22 Building MaterialsiLumber 8132 T5F Gross
23 Hardware/Paint Store B16 T5F Gross
24 Mursery (Garden Center) 817 T5F Gross Mot Available [Mot Available
25 |Shopping Center 820 (Equation) T5F Gross
26 | Shopping Center 820 (Rate) TSF Gross
2T |Cality Restaurant 931 T5F Gross
28 High Turnover/3it Down Rest. 932 T5F Gross
29 (Fast Food wio Drive Thru 933 T5F Gross
30 |Fast Food with Drive Thru 934 T5F Gross
31 |Drive Thru Only 935 T5F Gross Mot Available
d2 |Betvice Station 444 Fuel Position
33 |Serv.Station wy Conven. Mkt 945 Fuel Position




DescriptionATE Code Units Expected | Expected PM Peak PM In PM Out
Units Daily Trips Trips - Total
Truck Terminal 030 Arres
General Light Industrial 1110 T5F Gross
Mini Warehouse 151 T5F Gross
aingle Family Homes 210 Dl
Apartments 220 Dl
Maobile Home Park 240 DL
Assisted Living 254 Dl
All Suites Hotel 411 Fooms
muotel 3210 Fooms
Marina 4210 Berths
HealthiFithess Club 483 TEF Gross
_hurch G600 TEF Gross
Davcare Center 565 TS5F Gross
General Office 710 (Equation) T5F Gross
General Office 710 (Rate) TSF Gross
mMedical Dental Office 720 TS5F Gross
T5F Gross

Building MaterialsiLumber 8172




i~ S M

10
11
12
13
14
15
16
17
18
149
20
21
22

DescriptionATE Code LUnits Expected | Expected
Units Daily Trips
Truck Terminal 030 ALres
General Light Industrial 110 TSF Gross
mini Warehouse 141 TSF Gross
Single Family Homes 2110 L)
Apartments 220 Dl
mohile Home Park 240 Ll
Assisted Living 254 L)
All Suites Hotel 3171 Fooms
otel 3210 Fooms
Marina 42100 Herths
Health/Fithess Clubh - 493 T5F Gross
Church Gkl TE5F Gross
Davcare Center 965 TE5F Gross
General Office 710 (Equation) TEF Gross
General Office 710 (Hate) TSF Gross
Medical Dental Office 720 TE5F Gross
T5F Gross

Building Materials/Lumber 812




Units

Expected
Units

Expected

Daily Trips

PM Peak
Trips - Total

PM In

PM Out

ACres

TaF Gross

TSF Gross

Ll

DL

DL

DL

Foams

Fooms

Herths

T5F Gross

TaF Gross

TSF Gross

TSF Gross

TaF Gross

TSF Gross

T5F Gross




Any Questions?




Avoid Blind Reliance On
Extreme Variables And Trends

= Left Turn Bays on 2 Lane Roadways




Harmelink Method for Left Turn Lanes

(Earlv 1960s)

2 ' 2600 2400
= B tmedian—=t,; A = 3" VA - VA

m L

volume (through, left-turning, and right-
= A in VA,

rs. then, the mean arrival rate is the nur
s behind left-turning vehicles:

w + e
2,
3J’L

o= [L{(L = L) "lu"ﬂ'_lt

—Jafinad acarliar



pposing Advancing volume (veh/h)

From AASHTO volume 5% 10% 20% 30%
(veh/h) left turms left turns left turns left turns
Ad apted from 40-mph operating speed
- 800 330 240 180 160
Harmelink 600 410 305 225 200
400 510 380 275 245
200 640 470 350 305
100 720 215 390 340
50-mph operating speed
800 280 210 165 135
600 350 260 195 170
400 430 320 240 210
200 550 400 300 270
100 615 445 335 295
60-mph operating speed
800 230 170 125 115
600 290 210 160 140
400 365 270 200 175
200 450 330 290 215
100 505 370 275 240

AASHTO Green Book 2001, Exhibit 9-75 — page 689

Common Florida Example

driveway or side street. This is based on a 40-mph roadway with 20 left turns expected

(5% of 410) and 600 opposing vehicles. If the operating speed was 60 mph. then the
number of left turms would be 15 left turns.



Florida's Great JAMES ISLAND

e-Makers

Y/ Northwest JACKSONVILLE, FL

ar Yol
1 Tind -

WATERCOLOR &
SEAGROVE BEACH, FL

DN amy
Lite.

-

WATERSOUND BEACH
CAMP CREEK, FL

CAMP CREER GOLF & C.C.
SEAGROWVE BEACH, FL

PALMETTO TRACE |
PANAMA CITY BEACH, FL

COMMUMNITIES

|EEEEEEEI|E’||

THE HAMMOCES
LYNN HAVEN, FL

VIEW NORTH CAROLINA

S5T. JOHNS GOLF & C.C.
JACKSOMNVILLE, FL

SUMMERC AMP

CARRABELLE, FL VICTORIA PARK

DELAND, FL
WINDMARK BEACH

PORT 57. JOE, FL B ASEOS
RIVERCREST \ JUPITER, FL
RIVERVIEW, FL )

ARTISAN PARK \
CELEBRATION, FL D /rl
/



click here te visit

’ARVI DA SURROUNDING

2 STJOE company s

Arvida i=s in the preliminary planning stages of creating a
special new cammunity an 766 acres in Franklin County called
SummerCamp. Located at the intersection of Routes 98 and
319, SummerCamp will be a place primarily devoted to
weekend and summertime retreats. It will be a place where
residents and wvisitors alike can enjoy an easygoing lifestyle,
experience the outdoars, explore nature, and hawve fun.

Fub elbows with the pines from the comfort of your front
porch, while away the hours in a hammock rocked by a gentle
breeze, or pack up the kids and walk to the beach. With

family, friends and neighbors, the paossibilities are endless at
SR armn

CONTACT COMMUNITY

. %VMM;"CQ@/J

Us FINDER

About SummerCamp

- = Get The Latest Information

Register to get information as
it becomes available,

| = Florida’s Great NorthWest

Discover other hidden
treasures in this region.

History
&~Arts

p Florida’s Heritage

Learn about Flarida's culture.




Commercial Pod

_Enmmemial

_Sales Ee_nteriﬁﬁij{] st}

Beach Club (6200 st}

Mntel (50 frooms

Hestaurant (4004 sf}

Marine Research & Education U{] D00 sf)

Hecreatlnnal.ﬁrea (1.5 Acres}

_ F-"i‘u‘ (168) Storage Spaces

General Store (4000 st)yDry Boat Stnrage




Commercial Node on US 98
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PM Peak PM T PM

Traffic for the Enter i Exit

Commercial — ;

Pod 7 5
7 7
15 | 25
22 14
0 | 1
o b
12 12




oubject Site (es ow
PM Peak Hour of Generctor
Total trips = 146 wph
Entering = €5 wvph
Exiting = 82 vph







QPERATING SPEED:

TOTAL OPPOSING VOLUME:

TOTAL ADVANCING VOLUME:

LEFT TURN VOLUME:

CRITICAL ADVANCING VOLUME =

CRITICAL ADVANCING VOLUME IS GREATER THAN
TOTAL ADVANCING VOLUME. THEREFORE

LA
Lh

142 DHV

127 DHY

36

[
Y
=
[rd
5



Trip Generation 133 Units

Development Description/ITE Code Units No.
Units
Residential Homes
Permanent Homes Single Family Detached Housing (210) DU 19
Vacation Homes Recreational Homes (260) DU 114
Tartal 133
Units No. PM Peak Hour of Generator |PM Enter| PM Exit| PM Pk PM PM
Units Trip Rate/Equation Split* Split* Trips Enter Exit
DU 19 Ln(T) = 0.887Ln(X) + 0.605 44% 56% 25 11 14
DU 114 T=0.261(X)+ 14.874 44% 56% 45 20 25
133 70 31 39




JPERATING SPEED: 55

[OTAL OPPOSING VOLUME: 417 DHV
[OTAL ADVANCING VOLUME: 284 DHV
_EFT TURN VOLUME: 17
RITICAL ADVANCING VOLUME = 351.75

CRITICAL ADVANCING VOLUME IS GREATER THAN
[OTAL ADVANCING VOLUME, THEREFORE

LEFT TURN LANE IS NOT WARRANTED

Percent Left Turn Volume = 5.99%



Methods to Determine Left Turns In
the Future




Projections

1957
1998
1999
2000
2001

) @ 2002

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

> 2023

2,929
2,914
3,060
3,130
3,260

3,303 0

1,292
3,347
3,402
3,457
3,512
3,567
3,622
3,677
3,732
3,787
3,842
3,897
3,952
4,007
4,062
4117
4,172
4,227
4,282
4,337
4,393



What Can Go Wrong With
Projections?




What Can Go Wrong With

Drolectiong?




US 98 Destin Florida Early 1990s




Same Location 5 Years Later




Pedestrian Access and
Interaction with the Site




erqil Stover’s Principle of Site Design

Design
Outside
to In



Don’t Forget Pedestrians, Cyclists and
Bus Patrons

Sidewalks into the site
0 On both sides of the driveway
Pedestrian paths to the buildings and shops

Sight distance issues at driveways and bus
stops '

Secure and reasonable bike parki




Modeling Concerns

3,519

4,165 4,165

4,773 4773

FEE |



Raw Model Output

3,519
et
it
L
3510 \ 862 /  18%¢ & f
\a2s3% [ 42] “gsi
4= ]
gl T Nk |3 3
=t = %:?
% 4,185 4,469

4,773 4,773

FEE'|

9,169



Have Trips Been Directly Projected
From the Model?

3,519 Don’t do it

L
4773 4773 = 4 165 4 ABS
2 -

9,169
e |



Large Scale Models vs.
ITE Trip Generation
Which is better for Site Impact Analysis? ‘
Large Scale Models - Designed to estimate
o Daily metro area-wide travel

ITE Trip Generation Report
Designed to estimate trips from specific uses

o Data for peak hours




Large Scale Models vs. ITE Trip Gen
Which is better for Site Impact Analysis?

Large Scale Models
Not “ Trips” for employment sites. but “Attractions,”

0 Measure of relative attractiveness
2 Only 3 employment types used
(Industrial,Service,and Commercial)

“Productions” are home side of this equation

ITE Trip Generation Report

o Calculates average number of trips generated by different land uses.

o Hundreds of uses - updated frequently



Productions and Attractions
Are Balanced

“Productions” are used on the
home and population side and they
are “balanced” for these

Total trips will be controlled by the
number of people so that
development will share

2 This has a tendency to “water down”
Individual site impacts



It's Better to Use the Strength of Both
Methods

= Large Scale Models

= Strength - distribution and assignment
of traffic

= ITE Trip Generation Report

= No distribution help ‘




Link Distribution Percentage Method

ITE-generated
Development Trip Loadings

Raw Model Output

(Development Trips)
External

)| ITE = 15,000
:

.m 000
I 15,000
:m;{ fﬂ%

Distribution

Factors 15,000 15,000
(manually calculated) x 30% x T70%
4,500 10,500




Were Models Used to Determine

Internal Capture?

Q. Are large scale models the best method for
internal trip estimates?

A. Models are only a tool that may help in a
manual determination of internal trips.

Caution: size (land area) of TAZs and
length of centroid connectors are the prime
determinants of intrazonal trips in FSUTMS.
(Longer centroid link = more intrazonal trips)



Has the study used the
“With vs. Without” method?

Selected Zone Analysis

o Single model run with two-purpose trip table
o Purpose 1 = Total Trips, Purpose 2 = DRI Trips

“With & Without” Methodology

o Two model runs, one with development in place, the other
with DRI zonal data “zeroed” out

o Link volumes for “without” run subtracted from “with” run,
yielding net impact of development



With and Without Method

FSUTMS Total Trips
(With Development)

“Net” Impact???

[
[ 10,000 1
I I
. E—
! 10,000

45,000 50,000 I
s O »
45,000 50,000

FSUTMS Total Trips . 48,000  -48.000
(Without Development) - 3,000 2,000

1
g O
1

% B @
48,000 48,000




“With & Without” Problem

Equilibrium highway assessment capacity
restraint equation diverts trips, often resulting
In virtually no change In traffic volumes

0 Developer: So, what! Diversion occurs in the real
world. We should only be required to mitigate for net
Impact of the development.



Peaking Characteristics




Is Your Existing Traffic Right?

Typical Daily Traffic is not Average Annual
Dally Traffic (AADT)

Peak-to-Dally Ratios are not the same as K
factors




Average Annual Daily Traffic
(AADT)

Not the same as “typical day”

One year’s traffic
divided by 365 days @@T
That’s 8,760 hours
Usually estimated through nearby permanent count station
with weekly
seasonal and

axle correction factors.




K ;00 P€aking Factor

K100

Planning Analysis Hour Factor

*The 100th-highest hourly volume of
the year divided by the AADT
NOT a typical peak-to-daily ratio

See: LOS Handbook Chapter 4.5



Peak To Daily Ratio is not K

8%
7%

Percent of Daily Traffic




K Factors for One Road
One Year’'s Counts Sorted

20%

+
e
R
jl!- a
KN
NP
Ty

Hourty Traffic as & % of AADT

Suburban dxid

Urban -1“.

30th 100th Highest Hour
I Highest Hour 8,760 hours




Traffic Variables 3.5

Table3 — a4
MINIMUM ACCEPTABLE K, oS
Transitioning/ Rural Rural
Urbanized Urban Developed Undeveloped

Freeways 8.5% 9.0% 9.0% 9.0%
Multilane 9.0% 9.0% 9.0% 9.0%
Highways
Two-Lane 9.0% 9.0% 9.0% 9.0%
Highways
Arterials 9.0% 9.0% 9.0% N_A.

Ko 1s used by FDOT for design purposes. It is the proportion of
the AADT occurring during the 30t highest hour of the design
year and is commonly known as the Design Hour Factor.



Directional Distribution Factor - D

= Minimum 52.0 Percent
= Average 56.8 Percent




Directional Hourly Volumes

For Planning:

(( X Kigo X D190 = Planning

Directional
Hourly Volume

For Design:

(( x Kyg X D5y = Design

Directional
Hourly Volume




Level of Service Analysis




g Quality/Level of Service

HANDBOOK

ARTPLAN 2002

Multimodal Arerial Level of Service

LOS Analysis
New Model and
Handbook

.Fielease ersion
April 2002
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ARTPLAN: Urbamized Area - [General Facility D atal

File  Data Inputz Wiew  Uhlittes  Help

N |=|d| Sl [ #E| s

General Facility Data

Description

Road Mame ||
Feak Direction | MNorthbound
Study Period | K100 -

File Information

Analyst

analyziz Date |5/3/02

Agency

Dristrict

ser Motes

bultirmodal Facility Drata

Roadway Yarnables

Area Tupe

Clazs

Fosted
Speed

rbanized
[l B
45 hal

Traffic Yarnables

AADT

K. factar

D factar

20000

-

PHF

Z Tumns

0.035 E=cl Lanes

.55

Control Yanables

Contral Type

arrreal Type

# Heawy
YWehicles

4 -

Semiactuated =

H Thru Lanes -
[Eath Directions] |4 —
tMedian Type |HEEtriEti'-.-'E! =
Left Turn Lanes [
Base Sat.
0.925 Flow Rate 1300
12 Lu:u:ell_l Ad]. 0.95
actar
Adj. Sat.
&l Flow R ate 1823
Sighalz/Mile 3.0
Through g/C 044

Cycle Length | 120

Mame of roadway

Acceptable Range:




AHRTPLAN: Urbamized Area - [MultiModal Facility D ata]
File Datalnputz Yiew  Utlities Help

D =] Sl [ 3| sl |

General Facility D ata Multimodal Facility Data

Busz/Bicycle/Pedestnan

Paved Shoulder/Bicycle Lans ™ Sidewalk Foadway Protective Barier [~
Outside Lane Width | Typical Rd Obstacle to Bus Stop [
Fawvement Condition | Tupical ] E[Lllilsuzraeg?-'l-lilennucr-]lrl 1 =
Sidewealk. v Bus [SHpE.?LrJ':SDEEir]'-.-'iDE I?_:

Sidewalk/Aoadway
Separation

Typical -

Bike Lane Preszent? Acceptable Range:




Do certain developments really
support multi-modal mobility?

Do you see a commitment for:
o Transit

0 Ridesharing

o Parking policies

o Pedestrian improvements




Are the LOS Studies Using Over

Optimistic Factors?
Check FDOT LOS Handbook for maximums

Use the published LOS Tables to give a review
of realistic factors

o they are on the back of tables



Hint: Published Assumptions on Back of Table

sldewalk/roadway separation (a.l,w)

Sidewalk /roadway protective barner (n,v)

Obstacle to bus :«.111]1 (v |

TRAFFIC CHARACTERISTICS

Planning analysis hour factor (K (0.095 0.0935 (.0935 00935
Directional distribution factor (1) (.55 (.55 ().55 ().55
Peak hour factor (PHE) 0,925 0,925 0.925 0.925
Base saturation flow rate (pephpl) | 0} 1 90) | SO | S
Heavy vehicle percent 2.0 2.0 2.0 2.0
ocal adjustment factor 1.0 1.0 .95 (.98
[ %% turns from exclusive tumn lanes |2 |2 |2 | 2
Bus span of service
CONTROL CHARACTERISTICS
Signalized intersections per mile 1.5 1.0 1.0 3.0
Arrival tvpe ( 1-0) 3 3 3 -+
Signal tvpe (a.s, 0 a a a 5
Cvele length (C) | 20) |20 | 20) | 2()
Effective green ratio (g/C) (.44 44 (.44 (44




Are There Too Many Left Turns
to Use Our LOS Tables and
Programs?




The Planning Assumption

Left Turns Are C

I —h

L




Left Turns Are Out of the Way
The Planning Assumption

Don’t be afraid to
use the full Highway
Capacity Software

Take Into account
gueues

Can be strung
together for arterial
analysis




Unsignalized Intersection LOS

Use a big “grain of salt”
Almost any side-street or driveway on a major

highway will be unacceptable LOS

o This Is especially true where left turns out are
allowed




Your Stories?
Questions?
Comments?




Permits and Related
Approvals




Approved Study or Development
Order (D.O.) Is Not a Permit

Driveways and streets still need Permit
Traffic signals still need warrant study
Involve Permit staff early



Does the Development Order contain
a new Interchange?

New interchange in Development Order (D.O.) Is NOt
a factor in approval
o Let applicants know this “up front”

D.O. should state what development is allowed, if the
Interchange is not approved

Funding commitment may be more than called for In
the D.O.




Some Critical Points

Read descriptions in ITE Trip Generation Report

Don’t assume a “stock” internal capture
o Look at both ends of the internal trip

Don’t take traffic numbers directly out of a model
Typical peak to daily ratio is not K
Use FDOT guides for reasonable traffic factors
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