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1. BASIC CONCEPTS

A. WHY VMT
1. Directly relates system capacity (size of the system) to growth (size of the economy)
2. Simple to measure, moniror, forecast
QQ\ CQT\\ you ac\c@'}éi
3. Easy for laymen to understand VMT = '\’G“\'(W \
4. Supports a variety of approaches to "adequacy % c \\\\ 9 o C\’
5. Supports multi-modal planning QQQ\\Q‘&\\ S

6. Works for rural and urban areas alike.

B. WHY NOT LOS?

1. Operational concepr, not directly linked to size factors
2. Difficult and costly to measure, monitor, forecast

3. Difficult for laymen to understand

4. Presupposes the operational approach to "adequacy”

5. Poor support for multi-modal planning

6. Poor support for differences berween rural and urban road systems.
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. SE EXT
Historical Development of SEPA Practice:

1. SEPA does not define in specifics what a transportation "impact” is.

2. By custom, lawyers rely on "experts” in technical disciplines to define "impacts” for
SEPA purposes, since lawyers' expertise is procedural not technical.

3. Traffic engineers chose to define "impacts” of development by reference to common
practices of traffic operations (operational level-of-service) rather than in terms of
cumulative growth forecasting. Local ordinances reflect this viewpoint.

4. Some results: public confusion over technical definitions, and dissatisfaction with the
overall results

The VMT Alternative, under SEPA:

1. By local ordinance, define "impact” to be the aggregate vehicle-miles of travel
generated by the development (assuming no demand reduction or non-vehicular modes
apply), with reference to the toral system.

2. Require mitigation in terms of replacement of a like amount of VMT benefits, in the
aggregare.

3. Select specific mitigation actions based on local priorities, matching the aggregate
VMT amount to be mitigated.

4. Allow and encourage alternative modes and demand management strategies as
mitigation. on the basis of VMT-equivalencies.

5. "Adequacy” or "level of service” is not used to define "impacts”, but only to select and
prioritize mitigation actions. There is room to apply common sense. An adopted level-
of-service standard is not required, per se.

6. Impact fees by formula arc possible but hard to apply under SEPA; emphasis is instead
on a negotiated list of mirigation actions by the developer. or voluntary payments in lieu
of same. Assigning VMT-cquivalencies for all actions useful to provide fairness and
equity without using a monetary fee system.
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D. GMA CONTEXT

1. GMA impact fees are optional, not mandatory. SEPA alone can be relied upon if local
jurisdiction prefers.

2. GMA encourages monetary impact fees, but with significant restraints:
a. Based on adopted transportation plan;
b. For growth-related projects only;
¢. Based on adopred level-of-service standards:

d. Same l-o-s standards must be applied to existing deficiencies at public taxpayer
expense;

e. Significant bookkeeping requirements;
f. Same rules for small cities as for large ones;

3. VMT-based fee schedule fits within GMA framework for fees. Use dollar values for
VMT-equivalency with greater ease than under SEPA .

4. Regional consistency and coordination under GMA may lead to negotiated
understandings as to VMT impacts on "regional” versus “local” facilities or corridors.

5. VMT measures can be assembled by corridor or by sub-areas, and used to compute area
average volume/capacity ratios for GMA purposes.

6. Policy standards which include shoulders and sidewalks as critical determinants of
allowable lane capacity are consistent with the GMA requirement for attention to
pedestrian safety.

7. Level-of-service measures can be defined from the lane-capacity approach, especially
using VMT as the areawide averaging rool.

8. VMT measures can be expressed in multi-modal form, for more sophisticated measures
in metropolitan areas.

9. VMT-based fees satisfy the proportionality requirements of GMA.

10. Using VMT to define impacts, there is more freedom to allocate the fee paid to high-
priority projects. This in turn makes it easier to "use up” developer payments within the
allotted six year window than if developer funds are piece meal distributed to many
projects.
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1. The VMT impact of a new development represents the potential use by newcomers of
existing road capacity provided by previous public expenditures.

2. It is reasonable to base mitigation on a fee per VMT for the cost to supply that capacity.

3. The unit cost per VMT to provide new capacity is a fairly stable number, within broad
categories of facilities (freeways, arterials, local roads).

4. Reasonably similar values of unit cost per VMT may be estimated from any of:
a. Current six-year TIP project list
b. Long-Range Transportation Plan project list
¢. Other representative groups of projects
d. Regional average sources
e. Local jurisdiction sources

5. Unit cost may reasonably be aggregated for a whole jurisdiction, or separated by
functional class (freeways, arterials and collectors, local roads)
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SIX-YEAR TRANSPORTATION IMPROVEMENT PROGRAM
EXAMPLE CITY, WA (1992-1998)

Hourly Hourly
Projact Cost, SMillions Lane WNMT Cost
Langth Capacity Capacity Par

Route Name (Miles)] ROW Construction Tolal Increase Added VMT
Abernathy Drive 0.88/80.0C $0.91 $0.91 a00 704 $1,293
City Limits to Third Avenue
McGill Street 1.25]%1.58 $1.93 $3.51 1,800 2,250 $1,560
Ninth Avenus to 30th Avenue
Ninth Avenus 0.36|%0.00 $0.66 50.66 1,100 3g6 $1,667
McGill Street te Man Street
Fignawton Reac 1.25]80.00 $0.66 $0.66 600 750 5880
Chestnut Street to Apple Way
Abernathy Drive 0.45/$0.00 $0.80 $0.80 800 360 $2.222
Thirg Avenue to 10th Avenue
Grand Avenue 1.42|30.00 $0.80 $0.80 800 1,136 $704
Main Street to City Limits
Main Street 0.75/82.22 $4.13 $6.34 2,000 1,5C0 $4,228
First Avenue to SR-942
Third Avenue 0.27|80.00 $0.45 $0.45 1,100 297 $1,515
Main Stree! to Excalibur Road
TOTALS/Averages  6.63|$3.80  §10.33  $14.13 7,393 | $1,911

Citywide Average Cost Per VMT of Gain = $1,911
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F. POLICY CAPACITY VALUES

1. Can be set equivalent to engineering capacity. This is suggested to apply only to
freeways and major arterials, however.

2. For lesser roads, policy values of lane capacity should supersede engineering capacity to
provide for pedestrian mobility and other issues, based on local preferences.

3. A policy declaration of "acceptable” lane volumes for local roads and collector roads may
be important under GMA to prevent the (inappropriate) legal conclusion that full-scale
arterial capacity values must be applied even to local roads for level-of-service and other
regulatory decisions. (A road is a road is a road...)
4. Arcached Table gives suggested values, to be adopred (or modified) by local ordinance.
5. Policy capacity may be expressed in terms of daily or peak hour or peak period (two or
three hours), and directional or not, by local decision. Just make ally procedures
consistent.
6. Artached Table uses two-way peak hour values, for greatest simplicity and stability.

a. Most road-miles to be inventoried are on two-way, two-lane roads.

b. Other road capacities can be derived from that starting point.

¢ Two-way total volumes are simpler to inventory and interpret than directional
volumes, with little loss of accuracy for growth planning purposes.

d. Citizens' perceptions of congestion and growth impacts are adequately addressed by
two-way volumes.

e. Peak hour volumes relate better to congestion than daily volumes, especially in a
demand-management setting.

.ll

Additional considerations may encourage peak-period (2 or 3 hour) analysis in some
places.

SEMINAR.DOC, 4/7/93
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Table 1
PLAN CAPACITY VALUES
(Hourly Two-Way Volumes for Two-Lane Streets)

"Road Section Governed by Signalization or 4-way stop at Contrelling Intersection:

Road Section Governed by 2-way stop at Controlling Intersection:

Assumed
Lane NO SIDEWALKS OR PATHS WITH
Roed Width (Shoulder Width, in feet) SIDEWALKS
Classification (faet) <4' 4' 5’ 8' 10' OR PATHS
Local - Residential 10 15 30 50 80 100 100
Local - Nonresidential 10 50 150 300 400 500 500
| Collecter - Residential 10 50 150 300 400 500 500
| Collector - Nonresidential 11 100 200 400 600 800 800
| Arterial - Minor 1 100 300 600 300 1000° 1000°
Arterial - Major 1) 100 300 500 500 1200° 1200°

* Maximum value for 4-way stop = 8C0.

Assumed
Lane NO SIDEWALKS OR PATHS WITH
Road Width (Shoulder Width, in feet) SIDEWALKS
Classification (feet) <4’ 4' 6' 8' 10'| ORPATHS
Local - Residantal 10 156 30 50 80 100 100
Local - Nonresidential 10 50 160 300 300 300 300
Collector - Rasidantial 10 50 150 300 300 300 300
Collecter - Nonrasidantial 11 100 200 400 400 400 400
Artarial - Minor 11 100 300 400 400 400 400
Artarial - Major 11 100 300 500 500 500 500

Notes:

’

1. Table's purpose is 1o determine before/after effects of changes in allowable vehicular capacity
due to improvements added Table does not speciy acceptable slandards for improvements, nor

suggest preferred solutions to specffic situations.

2. Values given represent maximum allowable hourly volumes, for planning purposes, of two-way,
two-lane streets of good design in good condition, at stated lane width. Adjust for other
conditions as required. See text,

3. Sidewalks and paths must provide at least a five-foot paved width for pedestrian travel, with a
raised curb or other physical separation from the traffic lane.

4, Parking lanes are not counted as moving lanes.

5. Interpolate as required for shoulder wicths not shown

SEMINAR.DOC, 4/7/33
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Figure 16.21. Typical delay/volume curve relation-
ship on a signalized approach (British). SO.UR.CE:
Research on Road Traffic, London: with permission
of the Controller of Her Majesty's Stationery Office,
1965, p. 304.
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Figure 16.21. Typical delay/volume curve relation-
ship on a signalized approach (British). SOURCE:
Research on Road Traffic, London: with permission
of the Controller of Her Majesty’s Stationery Office,

1965, p. 304.
60
T I
1 [ l I l | l
Saturation flow.................. 1,800 vehicles per hour
50 e | R 60 sec
| Effective green time ........ 30 sec

Average delay per vehicle (sec)
)
o

| i l Maximum
| J possible flow =
| , ,
0 100 200 300 400 500 600 700 800 900

Traffic flow (vehicles per hour)

IRANSFONTATICN ENGINEZAS J




2. VMT AND SITE IMPACT ASSESSMENT

A. OBJECTIVES OF IMPACT ASSESSMENT

1. Assure essential improvements (concurrency)

2. Obrain pro-rata contributions (cumulative needs)

3. Enforce site development standards (regulatory adequacy)

4. Influence site design (policy promotion)

TRAN

Land Use Plan is balanced with cumulative transportation improvement plan.

Pri

As far as traffic issues are concerned, any development is consistent with land use plan if:

(a)
(b)

(a)
(b)
©
(d)

proportional traffic impacts are mitigated;
special impacts are mitigated.

Use VMT analysis to determine the amount of mitigation due

Use trip distribution to determine where best to apply that amount of
mitigation toward implementing the transportation plan.

Use special analysis to determine concurrency requirements and any site-
specific safety or minimum adequacy issues.

Arrange compensation to developer if disproportional mitigation is necessary
for sa?cty and concurrency.

C. TRIP GENERATION CALCULATIONS

*  Residential Example

*  Rertail Example

* Non-Rerail Example

*  Mixed-Use Example

SEMINAR.DOC, 4/26/93
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D. TRAFFIC DISTRIBUTION FORECAST
s With a Traffic Model
¢  Manual Method

*  Regionally Coordinated Basis + Local Factors

E. MEASUREMENT OF VMT IMPACTS
* In-City Portion
*  Intra-City Portion
*  State Highways
*  Neighbor Jurisdictions

*  Credit for Demand Reduction Efforts

F. CALCULATION OF VMT MITIGATION REQUIREMENT

*  Public Sector Share

*  In-City Portion

G. SELECTION OF VMT MITIGATION PROJECTS

*  Credit for Developer Contributions
*  Transportation Plan Priorities
*  Off-Site Impacts

*  Adequacy Issues

H. VMT VALUE OF IMPROVEMENT PROJECTS

. Road Improvements

* Non-Motorized Improvements
*  Transit/HOV Lanes

* Demand Management Programs

SEMINAR.DOC, 4/26/93
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l._SPECIAL IMPACTS

* , Vehicular Safety
*  Non-Vehicular Mobility
*  Other Critical Locarions

*  Site Access

*  Site Design

J. DRAFT MITIGATION PLAN
*  Right-of-Way Donations

Frontage Improvements

Off-Site Improvements

Site Plan

Demand Reduction Plan

K. IMPLEMENTATION

* Administrative Review

« Simplified Option for Small Developments
* Cash Fee Alternative

* Service Fees

* Disputes

SEMINAR.DOC, 4/26/83



OUTLINE OF VMT-BASED SITE ANALYSIS

(Example)
GROSS SITE IMPACT
Development Proposal: 300 Mutlti-family dwellings
Traffic Generation: 180 Peak Hour Trips
Average Trip Length: 6.8 Miles
Vehicle-Miles Generated per Peak Hour 1,224 VMT
ADJUSTMENTS TO VMT IMPACT |
Public Funds available: 16% Unfunded Needs = 84%
Impacts Beyond City Limit ~ 54% In-city Impact =46%
Proportion of VMT to Mitigate: 84% x 46% = 39%
NET VMT TO MITIGATE: 1,224 x 39% = 477 VMT
POSSIBLE e VMT CITY'S
MITIGATION PROJECTS: BENEFIT| SELECTION
1. Sidewalk, north side of 46th Street, Site to McPhee Bivd 178 ]
2. Sidewalk, south side of 46th Street, Site tc McPhee Bivd 178 @
3. Left Turn Pockets at 46th Street and McPhee Blvd 144 @
4. Signalize 46th Street & McPhee Blvd 376
5. Prepaid transit passes for all tenants 150
6. Widen 46th Street, from 2 lanes 1o 5 lanes 627
7. Widen McPhee Blvd, from 2 lanes to 5 lanes 1,475

ADDITIONAL CONSIDERATIONS

1. Site entrance design for eventual 5-lanes on 46th Street
2. Internal Road system design to city standards

3. Remove trees and earth for safe sight distance at site entrance




EXAMPLE OF SITE VMT ANALYSIS FROM TRAFFIC MODEL DATA

SITE VMT CALCULATION: - EXAMPLE CITY ONLY
Road Road No. of Road|

L Class Description Links Miles
5 Ramps
4 Freeways 8 - 24
3 Major Arterials 114 363
2 Minor Anterials 47 26
1 Collectors 28 83
0 Local Streets :

SITE VMT CALCULATION: ~ ALL ROADS REGIONWIDE
Road Road No. of Road|
Class Description Links Miles| =
5 Ramps
4 Freeways 73 96 579
3 Major Arterials 161 89| 564
2 Minor Arterials 54 14 39
1 Collectors 28 4 83
0 Local Streets '
— =

SITE VMT SUMMARY BY JURISDICTION:

EXAMPLE CITY

NEARBY COUNTY 32 61
FARAWAY CITY 9 23
WSDOT-Freeways

WSDOT-Arterials

Totals




3. VMT AND PLANNING FOR GROWTH MANAGEMENT

A. DEFINITION OF "SYSTEM"

*  Freeways

* Arterials

* Collectors

* Local Streets

*  QOther Modes

B. SYSTEM INVENTORY
* By Lane-miles
*  Volumes
* Pedestrian Features
¢  Transit/HOV Features

* Conrtrols atr Intersections

C. ADEQUACY STANDARDS

* Inventory Deficiencies

* Alternative Approaches to Defining Adequacy

D. GROWTH PROJECTIONS
e Traffic Models

* Summarize VMT by Subsystems

SEMINAR.DOC, 4/26/23



3. VMT AND PLANNING FOR GROWTH MANAGEMENT
(Continued)

E. ADEQUACY ASSESSMENTS

* Areawide Adequacy Standards

*  Subsystem VMT vs. Standards

F. VMT VALUE OF PROJECTS
* Before/After Capacity of Segment

e Segment Length

* Capacity Gain x Length = VMT Value

G, ALTERNATIVE MODES
e Affect on Demand

* Affect on Capacity

H. DEMAND MANAGEMENT
¢ Trips Removed x Length = VMT Benefit

SEMINAR.DOC, 4/26/93
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SUMMARY OF EXISTING ROAD SYSTEM USE
EXAMPLE CITY, WASHINGTON

PERCENT OF VEHICLE-MILES OF TRAVEL
BY LOAD FACTORS (V/C)

Vi/C V/C vV/C V/IC
Road Class <80% 80%- 90% 90%-100% >100%
Major Arterial 45% 36% 14% 5%
Minor Arterial 67 % 29% 4% 0%
Residential
Collector 86% 14% 0% 0%
Other Collector 77% 23% 0% 0%




VMT

CAPACITY NEEDED

@ High Adequacy Standard: ™

.y
s
~

@ Low Adequacy Standard:_
.

Existing
Capacity

Forecast Travel
Demand

Historical Travel Demand

1970 1980 1990 2000 2010



(Alternative Form#1)

ROAD ADEQUACY STANDARDS
for
GROWTH MANAGEMENT

ALLOWABLE PERCENTAGE OF
SUBSYSTEM VMT ON LINKS IN EXCESS
SUBSYSTEM OF PLAN CAPACITY
HI-TRANSIT
NON-CBD CeD CORRIDOR
Major Arterials 0% 10% 20%
Minor Arterials 0% 10% 20%
Collector, Non-Residential 30% 30%
Residential 30% 30%
Local, Non-Residential 100% 100%
Local, Residential 100% 100%

Actual percentages may vary base on local priorities and fiscal
resources.




(Alternative Form#2)

ROAD ADEQUACY STANDARDS
for
GROWTH MANAGEMENT

ALLOWABLE AVERAGE V/C
VMT-Weighted x Plan Capacity
HI-TRANSIT

SUBSYSTEM NON-CBD CcBD CORRIDOR
Major Arterials 1.0 g 1.2
Minor Arterials 1.0 1.2 12
Non-Res'l Collector 1.2 1.5 N/A
Res'l Collector 1.2 1.6 N/A
Non-Res'l Local 1.5 2.0 N/A
Res'l Local 1.5 2.0 N/A




ADEQUACY MEASURES
for
MULTI-MODAL L-0O-S

Add Transit Ridership to Plan Capacity:

Arterial Capacity = 3,000

Volume/Hour = 2,900 vic = 0.97
Transit Riders/Hour = 600

Adjusted Capacity = 3,600 v/ic = 0.81
Add Transit Riders to Volume;

Add Transit Seat-Supply to Capacity:
Arterial Capacity = 3,000

Volume/Hour = 2,900 vic = 0.97
Transit Riders/Hour = 600

Transit Seats/Hour = 1,500

Adjusted Volume = 3,500

Adjusted Capacity = 4,500 v/ic = 0.78

Same as Above Using x% of Reserve Transit
Capacity (less than 100%):

Change Road Adequacy Threshold
Based on Transit Availability:

No Transit Service: Allowable v/ic = 1.0
Low Transit Frequency f 't 1.1
High Transit Frequency : ; 1.3



PUBLIC TRANSIT STANDARDS

ACCESS
TO
TRANSIT

AVAILABILITY
oF
TRANSIT

. continuous, adequate pedestrian facilities. Continous means there is

Of all locations within 1/4 mile of a fixed transit route or other
transit facility, 90% of the dwelling units and 80% of the employment
at those locations should be connected to a transit stop by

no break or discontinuity of pedestrian facilities. Adequate
pedestrian facilities are defined in the Traffic Volume Standard,
meaning sidewalks, paths, or shoulders of certain size in relation to
the volume of traffic.

Public transit service is available to 50% or more of the City's
dwelling units and 50% or more of the City's employment, by
any combination of fixed route and demand-responsive service.

Qualifying transit service must meet or exceed these minimums:
1. Duration - at least twelve hours per weekday and eight hours
on Saturdays.
2. Fixed Routes - hourly frequency; within 1/4 mile of counted
dwellings and jobs.
3. Demand Responsive - arrive within two hours of telephone
call; curbside service.

The Transit Access Standard is within the City's control, and focuses simply on pedestrian
accessibility to bus stops.

The Transit Availability Standard is not directly within the City's control, but
establishes a direction to be achieved by the regional transit authority. The City can
stimulate efforts to achieve this goal by various means.

Developers may choose to support either or both standards as mitigation efforts.

2/17/93 Transit Standard



EXAMPLE CITY, WASHINGTON
ORDINANCE NO.

AN ORDINANCE PROVIDING FOR
MITIGATION OF TRAFFIC IMPACTS DUE TO DEVELOPMENT

WHEREAS, existing and foreseeable public sector resources are inadequate to improve the
transportation system of the City concurrently with the impacts of foreseeable growth; and

WHEREAS, the City desires to mitigate the transportation impacts of growth in 2 manner which
is fair and equitable to all developers and guided by the City's Comprehensive Plan; and

WHEREAS, the City desires to plan for growth within the CitK in 2 manner which is adequate
for the long-range future, and consistent and cooperative with the plans and policies of the
surrounding region to the extent required by state laws, and to document its plans in the
Transportation Element of the Comprehensive Plan; and

WHEREAS, the State Environmental Protection Act (SEPA) authorizes the City to evaluare the
impacts of development and to determine mitigation requirements as a condition of its approval
of development; and

WHEREAS, the City is authorized to establish and operate 2 traffic impact mitigation system
under the State Local Transportation Act of 1988 and under the Growth Management Act (GMA)
of 1990;

NOW THEREFORE, THE CITY COUNCIL OoF THE EXAMPLE CITY,
WASHINGTON, DOES ORDAIN AS FOLLOWS:

» -
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Roadway Levels of Service in an Era of
Growth Management

REip EWING

The tendency in growth management is to focus on roadway level-
of-service standards. However, the methods used to determine
roadway levels of service may affect conclusions about road ad-
equacy as much as do the standards to which they are compared.
The specific method used to analyze roadway levels-of-service
can make at least a two-letter grade difference in the outcome;
so can the choice of analysis period or peak hour. Although harder
to quantfy, the effect of averaging levels-of-service across facil-
ities could be of comparable magnitude. In determining roadway
levels of service, most Florida jurisdictions go by the book. They
analyze the 30 highest hourly volumes roadway by roadway, using
methodology from the 1985 Highway Capacity Manual. A few
jurisdictions have opted for innovative but unconventional ap-
proaches. Although it is tempting to reject these approaches as
“not professionally accepted,” the “book™ was written for ap-
plications other than areawide growth management. This rela-
tively new area of application requires fresh thinking. In the
context of growth management, the use of the following is rec-
ommended: (a) simple regression models to estimate average
travel speeds and, from them, arterial levels of service; (b) av-
erage levels of service to determine adequacy of facilities within
travel corridors: and (c) the 100th rather than the 3Uth highest
hourly traffic volumes as the basis for roadway level-of-service
determinations.
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New level-of-service standards
allow a little more congestion in
return for a lot more transit.

Traf fic congestion is a sure
sign of growth—and a
source of irntation to a great
many people. As a result,
growth management laws in
Washington, Florida. Califor-
nia. and elsewhere now re-
quire local governments to pro-
hibit new develepment until
‘adequate’ transportation in-
frastructure is in place,

The standard used to judge
adequacyisthe "level of service®
provided—LOS. Traditionally,
LOS standards have been set
by traffic engineers using com-
plex models of traffic flow. But
the engineers focus on the needs
of single-cccupant vehicles. For

he most part, they have paid

.dttle attention to other trans-
portation options—rail and bus
transit, ride sharing, cycling,
or walking. Today, more and
more communities are seek-
ing to build such options into
their LOS standards.

The basics

Unlike more objective standards
for residential development—
for parks or potable water. for
instance—transportation service
standards have always varied
greatly from community to com-
munity. That makes setting LOS
standerds & highly subjective
procedure that depends in part
on drivers' perceptions.

The Transportation Research
Board's 1985 Highwav Capac-
inv Manuai (the traffic engineer's
bible) notes that drivers per-
ceptions of traffic flow are an
important part of LOS mea-
sures. What is considered a

good’ LOS on freewaysin Los
\ngeles Chicago, or Boston
may be considered intolerable
in Seattie, Houston, or Atlanza.

Evenin an urban area, driv-
ers who accept stop-and-go trai-
fic on downtown streets be-
come irate when they can't

maintain a steady 35 miles an
hour on suburban arterials.
Crafting measures to reflect
these differences is more art
than science. But the results
are often underpinned by com-
plex mathematical theoriesand
computer data that give the
impression of exactness where
none exists,

Service levels are based on
average travel speeds or de-
laysand are given letter grades
like a school report card. LOS
A, which is the best, means
that motorists can travel at or
near the speed limit, and en-
counter only occasional short
delays at traffic signals. LOS
F, the most congested condi-
tion, implies a stop-and-go situ-
ation. Travel times on major
arterials may range from two
minutes per mile (30 to 35 miles
per hour| at LOS A to more
than eight minutes per mile |7
miles per hour) at LOS E or F.

OQur firm recently conducted
a nationwide survey of five
states and 25 cities and coun-
ties and found that all of them
based their LOS standards on
the 1985 Highway Capacity
Manual or its equivaient. This
auto-oriented approach canrun
counter to transit and ride-shar-
ing goals by insisting on tco
much capacity in certain ar-
eas. Thus, most communities
have standards that allow
greater congestion downtown
0r on principal arterials than
in rural areas or on collector
artenals.

For instance, Bellevue,
Seattle’s major “edge city " re-
ported that it allows an LOSE
standard in its central busi-
ness district but requires LOS
D elsewhere. Kitsap County—
west of Seattle~said it recently
proposed a three-tiered service
standard: LOS B in rural areas,
LOS D in suburban areas, and

VSRR . g
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By Joseph P. Savage, Jr

LOS E in central business dis-
tricts and commercial activity
centers.

Some locales did report that
they allow greater congestion
in areas with high levels of
transit service or special high-
occupancy vehicle or transit
tacilities. Montgomery County,
Maryland. and the Florida De-
partment of Transportation both
relax their roadway standards
in areas with pedestrian or bike
paths, or transit stations, and
high-occupancy vehicle lanes.
Dade County in South Florida
allows roads to handle up to
150 percent of their calculated
vehicle capacity in corridors
served by a rail line or express
buses.

Wider lens
Most juriscictions use LOS stan-
dards to review impacts on a
particular facility or intersec-
tion. From a growth manage-
ment perspective, however, it's
better totake in a broader area.

One way to do that is by
‘summing, " adding up the traffic
volumes and capacities in one
area or along major corridors.
In Lee County, on Florida's
west coast, planners use this
approach to determine surplus
capacity within the entire
county. Pierce County, Wash-
ington, a rapidly urbanizing
county south of Seattle, ap-
plies 1t to major travel corn-
dors. The advantage of the tech-
nique 1s that it can be applied
to a multimodal transportation
corridor |using a person-carry-
ing rather than a vehicle-car-
rying measure of supply and
demand). The problem is that
planners using this technique
may overstate avallable recad
capacity.

Other junsdictions designate
performance levels for a par-
ticular area. specifvine the per-

b1 @

centage of roads within the
area that must be at or above a
particular LOS.

A third approach may be
the best, suggests Reid Ewing,
senior research associate at the
University of South Florida's
Center for Urban Transporta:
tion Research, He recommends
averaging travel speeds on a
single arterial or in several lo-
cations and then setting an av-
crage service level, Snohomish
County, Washington, north of
Seattle, uses this approach to
compute the LOS on each of
its freeway and arterial seg-
ments. Brevard County, Florida,
around Melbourne, does the
same for parallel arterials. Ment-
gomery County, Maryland, part
of the Washington suburban
area, does it for the county.

The advantage to this ap-
proach, Ewing notes, is that it
gives greater weight to the most
congested intersections or ar-
terials. It also better refiects
the congestion typically faced
by motorists as they move
through a corrider, The draw-
back is that it is not easily
applicable to multimodal situ-
ations because there are no
agreed-upon relationships be-
tween roadway and transit LOS
measures.

What's new

Montgomery County isa leader
in its attempt to use LOS to
achieve a jobs-housing balance
by linking building permits to
service levels, The county is
divided into 17 policy areas:
within each, the LOS is deter-
mined by such factors as the
availability of transit, high-oc-
cupancy vehicle lanes, and pe-
destrian and bicycle paths. In
recent vears, this system has
led to development moraton-
ums in several of the policy
areas. There have alen heen
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complaints that it has increased
the amount of time required
for the development approval
process. On the whole, how-
ever, the system has proved to
be a good tool for managing
growth.

Miami's innovation is the
notion of :.-xm.;. capacity,
defined as a corridor’s people-
carrying capacity. That means
that the city takes all modes of
transportation into account in
considering adequacy. Local
transportation planners base
their calculations on two as-
sumptions: that each car will
¢arry an average of 1.6 indi-
viduals (instead of the tradi-
tional figure of 1.2 per vehicie)
and that a certain amount of
transit service will be avail
able, They then compare th
number of people using or ex-
pected to use a particular cor-
ridor with its practical capac-
ity, allowing new development
to proceed if practical capacity
exceeds projected volume

Orlando gives us vet another
new idea—a district-level re-
port card. Thedowntown area,
with its dense development and
traditional street pattern, has
been divided into three dis
tricts for concurrency manage-
ment. Within each district, de-
velopments are approved as
long as 85 percent of the lane-
miles in the district meet the

ity’'s LOS standard, This ap-
promotes infill,

elopment

rede-

use in
the city center, even though
some individual streets may
be highly congested.

na transit

In the Northwest

Washington State's 1990
Growth Management Act has
spurred much discussion of LOS
standards—and how to improve
them. Pierce County consid-
ered an areawide method of
Aeterminine FLOS bt fanined thar

R SN T
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most models were tco com-
plex to be readily understood
by elected officials and too cum-
bersome to be applied to indi-
vidual developments without
costly computer programs.

Stevan Gorcester, the trans-
poraTion manager for the public
works department, says his
department has recommended
an alternative: basing service
levels on the sum total of voi-
umes and capacities along 30
screenlines throughout the
county. (A screenline is an
imaginary line that cuts across
acorndor’s parallel routes.) That
would allow planners readily
to identify the countywide im-
pacts of new development and
to summarize the cumulative
effects of growth by means of
traditional transportation
models,

Pierce County plans to pub-
lish an annual report with
baseline traffic volumes and
capacities for each of the
screenlines. The report will m_
clude short-range forcca<ls o
traffic growth and identify
planned improvements aJong
cach screenline.

King County, which includes
Seattle and its suburbs, is note-
worthy for its attempts to forge
a strong link between trans-
portation and land use. “Our
transportation planners have
worked on many community
comprehensive plans in recent
vears. and we bring a strong
land-use perspective tc LOS
issues ” says Donald Ding. an
assistant transportation plan-
ning manager who is leading
the county's LOS efforts

The basic tool in this case s

“transportation adequacy
measure,” which has been com-
puted for each of the county s
475 districts. The TAM offers
a rule of thumb—a weighted
average of volume-to-capsc:
v ratin far all trime ta and
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THE SERVICE LEVEL ORDINANCE AS A
GROWTH MANAGEMENT TOOL

Gerard Walters and John B. Peers

Principais, Fehr & Peers Assoclales, Inc., Lalayelte, CA

(This arvcle was wntten in Septamber 1988
and aces nol refiect the reswts of the Novem-
ber election nor other developmenis since thar
date.)

INTRODUCTION

California’s growth-control movement has
become a vehicle of enormous latant power,
uncartain of its agenda but halldent on ending
the insult of tratic and othér growth-caused
incoaveniences

~San Frandisco Examiner, May 22, 1968

In 1586 and 1967 alone, Callomia growth
conltrel advocates genoraled over 80 local voter
intiavves and oMer measures oesigned Lo imit
develogment About 75% of these passed.
One increasingly common type of growth con-
vol measure |8 he raMic Sarvice Levael Crdi
nance (SLO). Such crdinances are intended 10
ransiorm the public's desre for freedom from
raffic congeston into enforceable growth
managemant polces. Typicaly, they stale that
development will be appraved only # it wil not
Cause any street or intersection 10 operale at
worse than a certain "acceptable’ level of serv-
1ce,

California’s expanance with SLO's has been
vaned and genorally negative. However, SLO
measures can ba uselul under carnain circum-
stances and lor cortain purposes. This paper
roviaws several ropresentative cases. |t ds-
cusses the effecaveness of the SLO as a
means of protecling & community's desire for
reasonable levels of traffic service. It considers
the aavantages of sening specilic standards
versus more Nexble guidelines. It also pro-
sents alematives o the SLO as means of in-
corporating traffic service goals In a
communty's planning polces.

WHAT IS AN 5LO7

Service Lavel Ordinances have the follow-
ing three charactoristics.

1. Consequence of Public Pressure

Thay are the diract result of public cutcry
over the amount of development taking place
and the resulting traffic condons. In Califor-
Ala, pressure s brought 1o bear eimer through
me voler initiative process or tirough he elec-
ton of a no-growth city counal, In some casas
the threat of raffic intawve or development
moratonum results in counal adogton of an
SLO.

2. Strict Performance Criteria

An SLO requires mat a fixed traffic lavel of
service ba maton &l of the community's sreels.
Such ordnances are usually quite speafic in
terms of the performance maasures and on the
type of analysis method which must be used.
They require that volume/capacity ratos and
vehicle delays be esemased with high levels of
precision aven in long-ranga planning scenar-
ios. SLO's are olen adoptod in communites
where ane or more iNtarsections are aready at
unaccepladle levels of sarvica or will become
50 lollowing already-approved development,
and can merelore e wewed as no-growth
ordinances.

3. Responslibility on Developer

SLO's place the responsibdity for icentify-
ing and paying lor needed mibgabon measuras
on ™e indvicual land cavelopers, Develop-
mant projects can be denied under an SLO if
ey wmpact locabons whare service levels
cannot be made acceplable.

THREE EXAMPLES
The tree cases descrbed below give
oxamples of SLO's that are currently in effect in
Callomia.

Exampie 1: Newport Beach

Newport Beach is an alfuent Scuthemn
California community of almost 70,000 people,
which has expenenced considarable rescen-
tal and commeraal growth in the past 15
years, In 1978 under pressure from community
groups, e city council adogtad a Traffic Phas-
ing Crdinance. The measure states that no
developmant will be parmitted that will cause or
make significanty worse an unacceplabla avel
ol servica on one ol e city's major sreats. The
maximum acceptable leved of service 18 8-
finad as LOS D or intersection capacity utiza-
tion greater than 90%. A significant impact is
defined as an Increase in peax hour rafhe on
any nwersecton approach of 1% or more.
Exemptons are granted lor projects that offer
ovemding public benefit, including trip genera-
ton reduchons.

The ordnance applies o commercial or
ndustmal projects larger than 10,000 square
leet or which genevale more man 130 ADT
(average caily traffic), and residental pro@ects
of more than 10 dweling units. Its implementa-
von procedures allow he City Traffic Engineer
10 determing Me scope of tha waffic impact
study and the Inp genaration rates 1o be used,
but specilically define tha ume panods o be

analyzed and the LOS calculation memod. The
proceduras call for he avaluation of the project
In the contest of cumulative development ex-
pecied within five years,

Future traffic system improvements may be
Incluced in the analysis only if the improvement
I8 included in the Circdabon Element ol the
City's Genaral Plan or has been approved by
tha City Council, and will be completed within
ane year ol constructon of the proposed davel-
cpment project, Even if a vrafic improvement
meets thesa cnena, it can be crediled lor only
70% ol its expected capacity until post-instala-
tion counts confirm the expected value.

Between 1978 and 1985, over 70 projects
wera evautated under the Newport Beach
ordinance. in the cpinion olcity stalf, e ordi-
nance cid not serve 10 inhitit davelopmaent but
10 assure that raffic improvements were made
in a Smely manner, Apgplication of the ordi-
nance dunng that penod resulted in improve-
ments o 18 intarsections cosing over $3 mil-
lion.

By the mid-eightes it had become apparent
that the orginance was unabia 0 deal with
sitluations whera required street imarovements
woere eithar not possiblo or were 100 expensive
lor the project which triggered the unaccepl-
able service lovel. In 1984, a Far Share Tralfic
Conmbution Ordinance was acopied 10 pro-
vide funds 1o build cul he circulaton elements
of the General Plan. In 1986, the Traffic Phas-
ng Crdinance was amendad 10 parmit projects
even il cenain inlersections would speraw
unacceptably as long as 1he project installed
improvemants sulficiant 1o produce a net bene-
fit 10 the crculation system as a whole, or it
contributed its lar share of the costs of pintly
funded maijor improvements,

The changes wera not wall received by
carain cuzens groups, howaver. Thay have
placed an nitatve on the November 1538
balot hat would re-instate the sinct upper imi
on tha velume/capacity ratio and ameount of
delay tolerated in the aty and would eliminate
Me concapt of *net banefit o the sysem.”

Example 2: Walnut Creek

Wahut Creek is a rapicly developing salel-
lite cty in he San Francisco Bay Area, lis
population and employment have doth grown
by 2% 10 3% a year from 1980 1o 1985. Pres-
antly, its population exceds 60,000 and i1s
employment exceeds 40,000, Its contral area
streets have been severely mpaciec by a
combinason of downlown office development,
residental developmant in e city tsel! and in
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adjacent communites whose access involves
travel through Walnut Creek, and congeston
on the freawady that runs adjacent 1o the down-
‘own area,

In 1965 the citzens of Walnut Creek passed
oeasure H, a traffic control initiative. The
measure pronibits the construction of any
commercial buldings grealer than 10,000
square feet and any resicential projects greater
than 30 units unless all of ha cty's pancipal
sveet IMersacions can be guaranieed 10 oger-
ale at service wvel D (volume'capacity 0.85) or
better. Because a number of intersections al-
ready exceeded this lavel and there was no
means 10 mitgate these conditions within the
cty's short-range or mid-range circulation plans,
the measure constitutad a kong-erm develop-
ment moratonum,

Maasura H was challenged legally, and in
February 1987 it was declared invalid by the
Superior Court of the State of Caklomia, The
basis for the decision was that the measure
was incensistent with the cty's Genaral Plan.
The cty is appealing the ruling 1o the State
Appelawe Court arguing that the measure
should be considered a genera plan amend-
ment and an interim moralonum thal does not
contracict any of the general plan's provisions,

Ounng tha appsal procass, ha city has
onasted an intenm develcpment maralonum
on all projects caner than those exempted under
Measure H. At the same bma, it is upcating its
ganeral plan 1o being 2 into agreament with the
nwnt of the measure.

The prelimunary linding of the traffic circula-
tion study for the general plan update is that it
may be infeasidle lor tha city 1o mael the intent
ol Measwre W under H's curent land usa plan
| growth in surrounding commurslies contin-
ves 10 add vafic 10 Walnut Creek sweels.
Thase findings suggest that %o comply with the
Measure H Sarvice Level Ordinance, the city
muslrevisa i1s genaral plan 10 lima mecium and
large-scale development projects for the lorsee-
atle future. In rewriting its general plan, the ciy
is 1aking strong direction from Measure H, but
may 2o willing o compromise n cerain ro-
spects if other planning goals would be signifi-
cantly threatenes. For example, the Planning
Commission i supporting the Measure H ceil-
Ing on commarcial davelopment but is propos-
ing new parcel-spacifc alocation prnciples.
and it has recommended rasng the Measure
H resicential plan n crder 1o meet the city's
projecied housing needs.

Example 3: Larkspur

Larkspur is a city of about 11,000 paople
lcated acjacent to U.S. Route 101, the only
Ireeway cormdor serving the northem suburbs
of San Francisco. A significant amount of the
raffic on Larkspur's only major arterialis through
rafiic ganerated In communites further from
the freaway. Service levels cn the anena and
on nearty sections of the freeway reached D
and E in the mid- eighties, and through Faffic
began spilling over cnto minor ananals, im-
pacting Larkspur's residential areas and his-
0nc downiown.

In 1885, cther communities gong the free-
way in southem Marin County began adopting
Qrowth moralona, primanly out of frustrapon
wer increasing walfic congestion. One of he
firstwas adopled by Larkspur's neighbor, Cone
Madera, irough a voter intiative. To avoid a
similar balot box moratorium, and 1o Lailor &
growth management process 10 maich the
community's oasires, the cty councd of Lark-

spur passed a moratonum. One of the stated
reasaons for his moratorium was hat Larkspur's
principal arterials would soon reach levels of
seorvice E and F.

To address this condtion of the morato-
rium, Larkspur adoptad a Circulaton Assess-
ment Perma (CAP) Ordinance in June 1986,
The CAP Ordinance was patierned alter the
Newport Baach ordnance, but is mare conser-
vatve regarong exempnons, analysis tech-
niques, and te types of traffic misgatons that
can be considered, The Larkspur Ordinance
oxampts only indvidual singla-lamily dweling
units, and commarcial projects which ara both
smaller than 5000 square leet ang generats
less than 100 ADT.

The ordnance requires that level of service
D or berer be maintained on all princpgal straat
segments and inlersections, taking inlo ac-
count the proposed project and five-year
cumulative development The analysis must
nclude any location at which the
project generates either 100 ADT or a 1%
rame increase on any apgroach. These ro-
quirements have lead to extramely far- reach-
ing traffic analyses aven lor relatively smal
projects. 1thas oftan been found that a needed
raffic mprovement would be mora axpensive
than the project thal "triggered” it could atlorg.
Furthermore, some impacted locatons could
not ba mitgated because improvements ware

hysleany impossidle or politically unaccept-

Thm problems led to the developmant of
a Traffic Impact Fee Crdnance in early 1968,
which requires developers 1o pay $2500 for
each peak heur rip they are predcted 1o gan-
erate. The lees are intended 10 cover improve-
ments 10 local streets, the reconstructon of the
freaway interchanges sening the city and ac-
/acant mainline freeway segments, and ransit
impravements in he 101 Comdor. The fee
ordinance does not replace the Gty's Sarvice
Lavel Ordinance, howaver, Each davelopment
& sull required to parform a cap analysis o
cemonstrale that ils requred mibgaton meas-
ures are included in the kst of improvements
funced through the lee.

PROBLEMS WITH SLO's

Although SLO's are a reascnable pelitcal
response 10 pressures 1o deal with growing
rraffic congeston, there are a number of prob-
lems assccated with implementng and asply-
ing SLO's. Many of these are reflacied in e
axpenencas of Newport Boach, Walnut Creek,
and Larkspur and in the steps that thase com-
munities have taken 1o improve ther approach,
Some of these problems are listed below.

+ SLO erdinances do not allow for strate-
gic planning, but result in reactve ded-
son-manng without realistic long-term
oals.

« Thay do not set reasonable methods for
tunding needed ransportation improve-

ments.

+ They lead 1 an inequitable evaluation of
development proposals, penalizing larger
projects and hose located in congesied
areas.

« They place 0o much emphasis on indi-
vidual ratc kcatons, without

anmmmmly‘mu
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gesgon problems, looking only at prob-
wms within the local communty and

without evaluating the effects on neigh-
bomg communitas or the freeway sys-

. Thoy do not allow for a cooperative ap-
proach 1o solving transponason prod-
lams; the development project which trig-
gers an unaccaplable condion is often
wholly respensibla for carrecting i, with-
out the support of other davelopment or
the communay at large.

* They lock the community into making
development decisions substantally
based on a single evaluason criterion
which doas not necessarilly benafit the
community &s a whole.

A BETTER APPROACH

Based on e experances cted above,
SLO's prowde limited benelit as a means of
dealing with tralfic and growth management
issues. They serve as quasi-moratona, imiting
developmant approvals 10 thosa cases in which
lack ol raMic impact can be cleardy demon-
strated. As such, they are best suiled as tem-
porary measures, or as measures 1o coordi-
nate the tming of development approvals and
transportation improvermnents. While these
development restrictons are in effect, or prel-
erably balore the prassure for the SLO is gen-
eraled, it is ncumbent on the community 10
cavelop a comprenensive long-range planning
process.

The permanent growth management proc-
055 should center around a stralegic ranspor-
taton improvemant program, which is thought-
lully plannnad, flexible, wall funded, and regu-
lardy vpdated. ltd\ouldhvomlolowhqba-
wres:

+ Flexibility in ldanm Iimpacts, with am-
phasis on the serviceability of the rans-
portation sysiem as a who'a rather than
spot protlems.

« An integrated Yansportation improve-
ments program linked 1o the land use
elomoent of the General Plan and 10 ox-
pectad davelopment thresholss.

« Anenton 1o Ireaway congitons and to
the offects of through traftic from other
COMMUNILGS.

* A financng plan.

. Arogconalappmochbsohtomandb

« A pmﬂng plan and growth moniaring
Rogulu updates.

The plan should be flaxible and realistic
conceming s ransportation gcals and pol-
cias. It may not be reasonable 10 axpect every
intarsecton within a community 1 operale al a
dasirable level of service in peak hours, Given
funding and political constrants affectng cer-
Lain waffic mprovements, it may be nacessary
10 accept Mat cartan locations will operate at
‘unaccaplable® service levels, as long as par-
allgl comdors operateé al bener than the ac-
caplabia lavels. Al molorists can be given the
opportunity to ravel at reascnable senica levels
by providing reasonable alternase routes where
raditional favorites do not meet service lavel
standargs. The plan may protect *acceplable”
average vravel speeds for the city or sveel
system as a wholo, instead of placing 100 much
emphasis on individual locations.

Developng he plan may requirg a coop-
erative eliortof neighboring communities whose
overappng ravel demands require a carelu
analyss of through as wel as local rathic, One




key slement of the strategic plan is the location
ol high capacity ransportation comaors, These
corridors should have adegquate rights- of-way
set asde lor majer limited access arterials or
expressways, Regional and sub-regional con-
cisons should be evaluated 10 idently and
solva freeway corndor problems as wel, espe-
cially those which cause tralfic spil-over onto
local streats.

Funding the plan is also a complex issue.
Californa law requires that there be a cloarly
dalined connaction (a *rational nexus’) be-
twean the amount an indwoual is requred 10
pay for infrastructure improvements and that
ndvicual's use of the specific facilitios baing
financed. Therefore, davelopar funding may
not be a soluticn 1o pre-existing traMic prob-
lems. To cover the public share, a number of
counties in Californa have recantly passed
local sales tax increases for specific highway
improvements. In addition, a vaniety of com-
plex and comprehensive developer charges

accepied,

sensilivity to changing conditions over tme are
important elaments of eMective planning. The
concept of & plan as a stasc final solution is
antitetical 1o accaplance and compromise.
The focus should therefore, te on “planning”
ramer than the “plan.” This requires that plan-
ning and public works stafl censtantly monitor
and updae the plan. Continuous anention 1o
@ progress of growth and develcgment under
e plan wil move siaff and cecision makess 1o
a pasiton of acove rather than reactve plan-
ning.

Key elemants of the procass should be: (1)
the ablity 10 contnuously menitor develop-
ment and tratfic growth within the community,
(2) a prasing plan for implementing transparta-
tion Improvements centngent on development
threshoids; and (3) rogular updates 1o the plan
as a whole.,

Transportation planners have now axpen-
enced more than 20 years of ransponation
plans. The ona certainty we all have is that our
forecasis o! land development and wavel,
though the best estimate at Me tme, &are not
bely 10 be accurate throughout the ide of the
plan. We newd, theretore, 10 build in the abkty
1o re-cnent e plan on a reguiar basis tirough
contnuing menitaring and updates. Without
thase elemants, the planning process moves
from & "wruous® cycla of on-going refinements
© a “wicous® cycle of repealed failures 10
anticipale problems. It is such failuras which
lead 10 peorly considered reactive measures
such as Servce Level Ordinances.




