
 
 

 
 

 
 
 

STAFF REPORT 
 
 
 
 
SUBJECT: 101 in Motion Project 
 
 
MEETING DATE: April 6, 2005  AGENDA ITEM:  4         
 
 
RECOMMENDATION: 
 

A. Review Technical Advisory Group (TAG) and Stakeholder Advisory Committee 
(SAC) recommendations on the 4 Alternative Solution Packages to advance for 
further evaluation and those elements not recommended for further evaluation. 

 
B. Approve 4 Alternative Solution Packages to advance for further evaluation and public 

review. 
 

C. Review subsequent steps in public outreach process 
 

D. Review project budget and schedule. 
 
 

DISCUSSION: 
 
A. Evaluation Results for 6 Alternative Packages: 
 
At the March 2, 2005 Steering Committee (SC) the consultant team presented findings from the  
evaluation of the 6 Alternative Packages previously approved by SC for examination.  Eight 
meetings have been held with the TAG to go over the findings and methodologies that were 
used in the evaluation process. The SAC has held two meetings to review the data and 
recommendations.  A detailed Technical Report #2 outlining the key findings is attached to this 
Staff Report. 
 
The SAC and the TAG have agreed on the major elements that should advance for further 
consideration, and the make-up of the alternative solution packages.  The additional evaluation 
which will be conducted on the 4 alternative solution packages will allow for the final package to 
have elements mixed and matched in different combinations to allow for a “hybrid” of any of the 
alternative packages to be the final recommendation. 
 
Additional detail on the packages is contained in Attachment A:  Final 4 Packages 
Recommended by TAG & SAC, and in Attachment B: Technical Analysis Status Report #2. 
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Elements of Four Alternative Packages Recommended by SAC and TAG 
 
The SAC and TAG have agreed that the four alternative solution packages that should be 
further refined and evaluated should include the following elements: 
  

 A Commuter Rail Alternative with no highway capacity 
enhancements; 

 
 An alternative that adds a High Occupancy Vehicle (HOV) or 

High Occupancy Toll (HOT) lane between the County line and 
Milpas and between Carrillo and Patterson, as well as commuter 
rail between Ventura County and Goleta, and expanded express 
buses to/from North County; 

 
 An alternative that adds an HOV lane from Milpas south and 

auxiliary lanes in the existing 6-lane segment, plus commuter rail 
between Ventura County and Goleta, and expanded express 
buses to/from North County; and 

 
 An alternative that adds general purpose lanes between the 

County line and Milpas and between Carrillo and Patterson. 
Express buses to/from Ventura County and to/from North 
County would be the transit element. 

 
The TAG and SAC also recommended that the following Demand Management Elements be 
included as a part of all packages for the more detailed analysis of the 4 Alternative Solution 
Packages: 
 

• Individualized Marketing 
• Reduce Vanpool Fees by 20% 
• Adjust Work Schedules (Flex Work) 
• Variable Parking Rates 
• “Rapid Bus” 

 
The TAG and SAC also recommended that the following Operational Management Elements be 
included as a part of all packages for more detailed analysis of the 4 Alternative Solution 
Packages: 
 

• Ramp Metering 
• Intelligent Transportation System 

 
 
Elements Recommended by the SAC and TAG to be dropped from Further Consideration: 
 

• Calle Real Gap Closures between Turnpike and Patterson and between Los Carneros 
and Glen Annie were evaluated.  Factors that led the TAG and SAC to recommend that 
this capacity enhancement element be eliminated from further consideration included:  
low usage projections, extensive environmental impacts, extensive impacts to existing 
residential areas, need to acquire several existing single family residences to maintain 
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existing road alignment, cost in excess of $50 million, limited value to ease congestion 
on US 101. 

 
• Dedicated Busway: a single, reversible lane busway between Ventura County line and 

Garden Street, and a bi-directional busway between Garden Street and Patterson 
Avenue, which would be located within the Union Pacific right-of-way and/or other 
dedicated right-of-way was analyzed.  Factors that led the TAG and SAC to recommend 
that this Alternative Transportation element be eliminated from further consideration 
included:  poor performance in terms of congestion relief, poor safety projections and 
introduction of new cross-street conflicts at grade crossings; significant noise and visual 
impacts to adjacent residential neighborhoods; no incentive to carpool or van pool; fear 
that if ridership projections were not met little other utility could be made of the busway; 
no dedicated busways operate on active railroad right-of-way anywhere else; and 
willingness of UP to permit use of right-of-way is unknown. 

 
• Limits on All-Day Parking Spaces: while limiting the number of free all day parking 

spaces might be a useful tool in reducing congestion since it would encourage people to 
use alternative modes and allow valuable downtown real estate to be used for other 
purposes, because of other consequences the TAG and SAC recommended that this 
demand management element not advance for further consideration.  Factors that went 
into this decision include:  strong opposition from the business community, does not 
eliminate the need for other capacity enhancement elements, potential to increase 
impacts on downtown residential neighborhoods.  Also, the TAG and SAC felt that this 
operational management element is a policy issue that does not apply equally to all 
jurisdictions in the study area and should not be included in any package, but may be a 
tool in the “planner’s tool kit” for each jurisdiction to consider in the context of their 
general plans. 

 
• Reduce Bus Fares by 20%  Many studies have shown that reducing fares has less 

impact on increasing commuter bus ridership than improving the frequency of service 
and reliability of service.  The TAG and the SAC recommended that this operational 
management element not receive any further analysis, and that future analysis consider 
the benefits of funding increases in commuter express services and route 
enhancements. 

 
 
Other Operational Management Elements: 
 
The TAG recommended that two operational management elements (Voluntary Restrictions on 
Delivery Hours and Variable Speed Limits) be eliminated from further consideration.  The SAC 
did not agree with these recommendations.  The TAG will revisit this issue at their next regular 
meeting, scheduled for the morning of April 6.  A report will be made to the Steering Committee. 
 
B.   Selection of the four Alternative Solution Packages to Advance for Further Evaluation 
and Public Input 
 
Steering Committee approval is being sought for the four alternative solution packages 
recommended by the TAG and SAC.   
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C.  Review subsequent steps in public outreach process 
 
The committee will be given a report on the public outreach efforts that have taken place 
during the last phase of the project and an overview of the planned outreach activities to gain 
input on the 4 Alternative Solution Packages selected by the Steering Committee.  This input 
will be used to assist the TAG, SAC and SC to define the final recommendation to the SBCAG 
Board. 
 
D. Project Budget and Schedule 
 
Staff and the consulting team will provide an update on the project budget and schedule. 
 
STAFF CONTACT: Jim Kemp, Michael Powers or Gregg Hart      
 
Attachments: 
 
Attachment A:  Final 4 Packages Recommended by TAG and SAC 
Attachment B:  Technical Analysis Status Report #2. 
 
 



Attachment A

Package Theme A - Commuter Rail B - HOV/HOT Lanes + 
Commuter Rail

C - HOV South/Aux Lanes 
North + Commuter Rail D - General Purpose Lanes 

Add 1 HOV/HOT Lane each 
direction - Milpas South

Add 1 HOV Lane each direction - 
Milpas South

Add 1 General Purpose Lane 
Each Direction- Milpas South

Add  HOV/HOT Lane each 
direction - Carrillo to Patterson

Add  1 General Purpose Lane 
Each Direction - Carrillo to 
Patterson

Add Auxiliary Lane NB - 
Fairview to Los Carneros &          
SB - Carrillo to Garden

Add Auxiliary Lanes in Existing     
6-lane Section

Add Auxiliary Lane NB - Fairview 
to Los Carneros &                        
SB - Carrillo to Garden

Commuter Rail Commuter Rail Commuter Rail 

Double Express Bus Service to 
North County

Double Express Bus Service to 
North County

Double Express Bus Service to 
North County

Double Express Bus Service 
Both North and South

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Bus Priority on Selected 
Arterials

Bus Priority on Selected 
Arterials Bus Priority on Selected Arterials Bus Priority on Selected 

Arterials

Individualized Marketing Individualized Marketing Individualized Marketing Individualized Marketing 

Reduce Vanpool Fees by 20% Reduce Vanpool Fees by 20% Reduce Vanpool Fees by 20% Reduce Vanpool Fees by 20% 

Adjust Work Schedules 
(FlexWork)

Adjust Work Schedules 
(FlexWork)

Adjust Work Schedules 
(FlexWork)

Adjust Work Schedules 
(FlexWork)

Variable Parking Rates Variable Parking Rates Variable Parking Rates Variable Parking Rates

Ramp Metering Ramp Metering Ramp Metering Ramp Metering

Intelligent Transportation 
System

Intelligent Transportation 
System Intelligent Transportation System Intelligent Transportation 

System

Estimated Order of 
Magnitude Capital Cost $103 M $611 - 719 M $506 - 576 M $548 - 656 M

2030 LOS - N of Milpas E/F C/D E D

2030 LOS - S of Milpas E/F C/D C/D E

Final 4 Packages Recommended by TAG and SAC

Capacity Enhancement

Operational Mgmt / 
Policy

Notes: 1) Transit Oriented Development and other land use considerations will be incorporated after the land use sensitivity test is conducted.                                   
2) If commuter rail is found to be infeasible, the busway concept should be reconsidered as a substitution. 

Demand Management

Alternative Modes



Attachment B 
 
 

 
 
 

Technical Evaluation Progress Report #2 
March 2, 2005 

(Amended March 29) 
 
 
 

Background 
 
 
On November 3, 2004 the 101 In Motion Steering Committee adopted the Technical Advisory 
Group (TAG) and Stakeholder Advisory Committee (SAC) joint recommendations regarding the 
8 Alternative Improvement Packages which were to receive further technical analysis.  See Table 
1 for a summary chart of the 8 Alternative Packages. 
 
Two of the eight initial packages showed fatal flaws in the early analysis.  The TAG met on 
January 12, 2005 and recommended that both Package 4 (Reversible HOV lane) and Package #6 
(Add Peak Period Bus Only Lanes) be dropped from further consideration.  The SAC reviewed 
these recommendations at their meeting on January 31, 2005, and concurred with the 
recommendation of the TAG, with the understanding that this was to terminate further study or 
consideration of the major capacity enhancement options of these two packages, but that 
complementary (demand management and operational management) features would remain in 
the study.  There was also concern that the concept of Bus Rapid Transit not be lost, but be 
considered in conjunction with HOT/HOV lanes.  The Steering Committee adopted these 
recommendations on February 2, 2005. 
 
Initial modeling demonstrated that additional lanes are not needed along the entire corridor to 
achieve the desired performance by 2030.  This included the section of 101 between Milpas and 
Carrillo Street, and from Patterson west, although an auxiliary lane would be beneficial 
Northbound on 101 from Fairview to Los Carneros, and Southbound between Carrillo and 
Garden. 
 
 
Evaluation of the 6 Alternative Packages 
 
As part of the technical evaluation, each alternative package was screened against 33 
performance criteria.  These performance criteria were grouped into three categories, 1) 
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Transportation; 2) Community/Environmental Considerations; 3) Implementation Related 
Criteria. 
 
Since January 12, the TAG has had eight meetings to review the results from this phase of 
technical evaluation.  Based on this review, nine of the above criteria appeared to provide the 
most useful information in identifying differences between the alternative packages (the key 
differentiators are in bold on the list below).   
 
 
Transportation: 

A. Improve Mobility/Increase Capacity 
B. Reduce Congestion 
C. Reduce Travel Delays 
D. Improve Safety 
E. Provide Options/Increase Choices 
F. Improve Trip Reliability 
G. Improvement Longevity 
H. Improve Goods Movement 
 

Implementation Related Criteria 
Q. Cost Effectiveness 
R. Physical Feasibility 
S. Technological Feasibility 
T. Institutional Constraints 
U. Construction Impacts 
V. Phaseability 

Community/Environmental Considerations: 
I. Natural & Built Environment 
J. Neighborhoods 
K. Air Quality 
L. Noise Impacts 
M. Visual Impacts 
N. Economic Vitality 
O. Shareholder Equity 
P. Sustainability 

 

See Table 2 for the evaluation summary of key differentiators. 
 
 
General Conclusions from Evaluation of the 6 Alternative Packages 
 
The following are general conclusions that can be drawn from the Technical Evaluation of the 6 
Alternative Packages. 
 
 
I. Transportation Performance – General Conclusions 
 
• Only Alternative Package #8 (Commuter Rail + HOV Lanes) would totally relieve 

congestion forecast by 2030 on US 101. Alternative Package #1 (General Purpose Lanes) 
would provide significant relief, but not meet the performance standard of LOS D.   Package 
#3 (HOV Lanes South of Milpas) would provide congestion relief close to Package #1 for the 
area south of Milpas, but the auxiliary lanes on the 6 lane section would not produce 
significant congestion relief in this area.) Alternative Packages #7 (Dedicated Busway) and 
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#2 (Operational Improvements/Gap Closures) would provide the least congestion relief. (See 
Appendix A: FY 2030 PM Peak Hour Flows & V/C Ratios) 

• Alternative Packages #7 (Dedicated Busway) and #5 (Commuter Rail) would attract the most 
motorists out of their autos on to transit, but not in sufficient numbers to eliminate congestion 
on US 101.  

• Projected commuter rail ridership in Alternative Package #5 would be comparable to some 
existing Metrolink lines. The level of commuter rail ridership in Alternative #8, although 
slightly reduced would be significant.  

• Alternative Package #8, which provides for more stable traffic flow than any of the other 
alternatives, while also attracting a significant number of motorists out of their cars in to 
transit, vanpools and carpools is rated as having the best safety performance. Alternative #7 
(Dedicated Busway) is rated the poorest from a safety standpoint because it would do the 
least to reduce congestion on US 101 and introduces potential conflicts between buses and 
cross-street traffic at grade crossings and between buses and trains wherever the buses access 
and leave the busway. 

• The HOV/HOT lanes in Alternative Packages #3 (HOT Lanes) and #8 Commuter Rail + 
HOV Lanes) are projected to be well utilized and effective in helping to reduce congestion 
and exceeds Caltrans minimum usage guidelines for operation of HOV/HOT lanes.  

• The Calle Real extensions in Alternative Packages #2 and #5 between Glenn Annie and Los 
Carneros would be lightly used attracting approximately 150 PM  peak hour trips, and 
between Patterson and Turnpike would attract approximately 270 PM peak hour trips.  This 
would reduce the traffic on US 101, but not enough to offset the projected congestion.   

• While primarily an operational and safety improvement, adding auxiliary lanes would 
provide about one-third the capacity of a full lane. A drawback is that the auxiliary lanes 
would require widening to the outside of the existing travel lanes, whereas full lanes can be 
added to either the inside or the outside. Widening to the outside often poses increased right-
of-way impacts. 

 
II. Community/Environmental Considerations – General Conclusions 
 
• As is standard for a corridor study, no detailed environmental impact analyses were 

performed. In general however based on the relative importance to the community of 
different criteria as established through public outreach, and based on a broad-brush analysis 
of environmental factors and the amount of potential impact to the natural and built 
environment, the environmental issues of greatest concern are:  (1) right-of-way impacts, (2) 
visual quality, and (3) noise.  At this level of broad-brush screening for environmental 
impacts, it is expected that most of the other environmental criteria will be able to either be 
mitigated or do not readily distinguish among the elements in the alternative packages.   

• In general, a new roadway on a new location is more disruptive to neighborhoods and to 
natural environmental resources compared to expanding or widening existing transportation 
facilities.  Construction of new transportation infrastructure where none previously exists 
introduces noise and changes the existing visual context in a way that is markedly noticeable 
to the community.  In addition, a new roadway on a new alignment is more apt to bisect or 
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impact undisturbed biological resources of higher value due to the imposition of new 
structures and construction activities.  This is especially true of the Calle Real Gap Closure 
segment between Patterson Avenue and Turnpike Road, in the vicinity of Patterson Avenue, 
which is included in Alternative Packages #2 and #5.  It is also true of the new dedicated 
busway contained in Alternative Package #7 as new roadway facilities (bridges, retaining 
walls, sound walls) would be constructed adjacent to residential properties that line the UP 
right-of-way next to a single railroad track that is relatively unobtrusive.  Because Alternative 
Packages #2 & #7 contain the gap closures, and Alternative #7 introduces traffic where none 
currently exists, these generally did not compare favorably to the other alternatives. 

• The larger the footprint of the proposed alternative relative to available state highway or UP 
right-of-way, the greater the potential right-of-way impact.  This pattern is largely related to 
the freeway options (General Purpose vs. HOT vs. HOV lanes) in those areas where the 
existing width of the state ROW is narrow and constrained.  The addition of auxiliary lanes 
to the outside of the freeway could be especially problematic in some sections (Alternative 
Packages #2, #3, and #5) for residents living close to the existing freeway.   

• Interchange modifications to U.S. 101 were not defined and were therefore not included in 
the right-of-way/environmental assessment at the screening level.  It was also assumed that 
the dedicated busway (Alternative 7) would entirely fit within the UP ROW and that any 
tracks would be relocated entirely within the existing UP ROW.  Whether this turns out to be 
the case will influence the right-of-way impact assessment in subsequent study evaluations.    

• In the environmental evaluation, Alternative Packages #1 and #8 benefited from assumed 
centerline shifts of the roadway as a method of widening to minimize impacts.   

• With regard to the potential for visual impacts, the length of the proposed transportation 
facilities included in Alternative Packages #1 (General Purpose Lanes), 7 (Busway), and #8 
(HOV Lanes) worked against these alternatives.  Alternative Package #2 (Operational 
Improvements) and Alternative Package #5 (Commuter Rail) fared the best.  Replacement 
landscaping was assumed as mitigation in the environmental evaluation for all alternatives.   

• Proposed changes to U.S. 101 (e.g., added travel lanes) would incrementally increase noise 
levels for adjacent sensitive receivers, but it will be difficult for residents to perceive this 
difference due to the high amount of traffic noise that they currently experience along the 
freeway.  It is Caltrans protocol to provide noise abatement if highway construction results in 
measurable change in noise levels, if existing noise levels are already high.  U.S. 101 meets 
this criterion and most neighborhoods would be eligible for sound walls based on previous 
noise analysis conducted in the U.S. 101 Corridor.  Several neighborhoods located adjacent 
to 101 do not currently have sound walls.  If sound walls were to be constructed as part of the 
proposed project, many sensitive receivers would experience a reduction in existing freeway 
noise levels (i.e., a beneficial environmental impact).  However, the construction of sound 
walls could result in a significant negative visual impact depending upon the views of the 
affected community. Because of the visual impacts, some communities might elect to not 
have the sound walls constructed if the increase in noise level was not significant and /or the 
added noise level at sensitive receivers could be mitigated through other means.  

 
 
III. Implementation Related Criteria – General Conclusions 
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• Alternative Packages # 8 (Commuter Rail + HOV), #1 (General Purpose Lanes) and #3 
(HOT Lanes) are the most cost-effective in terms of the relative travel time benefits vs. cost 
to construct and operate. Alternative Package #7 (Dedicated Busway) is the least cost 
effective by far.  Cost effectiveness is defined as the capital and annual operating cost of each 
alternative divided by the weekday average daily person hours of delay reduced.  Capital cost 
was amortized over 30 years. 

• From the standpoint of constraints to overcome, Alternative Package #2 (Operational 
Improvements) would be the easiest to implement, and Alternative Packages #1, #7 and #8 
the most difficult.  

• As far as the various Transportation Demand Measures included in the alternative packages, 
a comprehensive flexible work schedule program could have the greatest impact on reducing 
congestion at relatively low cost.  Individualized marketing could also be effective, but is 
comparatively more costly to implement.  

• Controlling the amount of parking in Downtown Santa Barbara and/or using pricing 
incentives to encourage off-peak arrivals and departures would need to be done in a modest 
way so as not to affect businesses. As a result the relative impact on reducing congestion 
would also be modest. 

• While the number of people projected to be attracted would be relatively small, reducing the 
vanpool fees by 20% would be a relatively cost effective way to get some people out of their 
cars. Increasing bus service would be more effective than reducing bus fares for attracting 
riders to express buses.  

• Ramp metering can be an effective means of providing more stable flow to a freeway, but 
can only be implemented where the ramps are sufficient in length, width, and grade. There 
are many ramps in the corridor that do not presently have sufficient capability for ramp 
metering. 

• Intelligent Transportation System (ITS) elements would be comparatively cost effective in 
providing congestion relief. 

 
Recommendations: 
 
Based on the foregoing evaluation findings and after much discussion, the TAG developed a set 
of recommendations to the Stakeholder Advisory Committee and Steering Committee as to 
which elements should be dropped and which should be retained and included in the final 3-4 
alternative packages for further detailed evaluation.   In addition, the TAG continued to 
recognize the ability to interchange elements of one package with another in order to obtain the 
best final implementation strategy.  Recommendations regarding Transit Oriented Development 
and other land use considerations will be developed after the land use sensitivity test is 
conducted. 
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The Stakeholder Advisory Committee met on February 28 and March 28 to consider the TAG 
recommendations.  The SAC agreed with the recommendation of the TAG in regards to the 4 
Alternative Packages, but requested further consideration of two of the Operational 
Improvements elements, and are described below.  The TAG will address these issues at their 
meeting on the morning of April 6th and a full report will be made to the Steering Committee at 
their meeting the afternoon of April 6, 2005. 

 

CAPACITY ENHANCMENTS AND ALTERNATIVE MODE ELEMENTS 

 

Capacity Enhancement and Alternative Mode Elements Recommended for Further 
Detailed Evaluation: 

The TAG and the SAC agreed that the following elements should be included in one or more 
of the final 3-4 alternative solution packages: 

 

• Add 1 HOV/HOT Lane in each direction  

• Add 1 General Purpose Lane in each direction  

• Add Auxiliary Lanes (Milpas to Winchester Canyon) 

• Commuter Rail 

• Double Express Bus Service (North to Santa Maria & South to Ventura) 

• Increase Connecting Local Bus Service 

• Bus Priority on Selected Arterials 

 

Capacity Enhancement and Alternative Mode Elements Recommended to be Dropped 
from Further Evaluation: 
 
• Calle Real Gap Closures: 

 
Calle Real Gap Closures has been thoroughly analyzed and, while it might result in a marginal 
increase in MTD route efficiencies, the TAG recommends that construction of two segments of 
Calle Real (between Turnpike and Patterson, and between Los Carneros and Glenn Annie) not be 
included in any future package for the following reasons:   
 

1. The segment of Turnpike to Patterson would only result in use by approximately 270 
p.m. peak hour trips, and the segment from Los Carneros to Glenn Annie would only 
result in use by 150 p.m. peak hour trips.   

 
2. Not all of those trips would come from Highway 101, however all 270 would be added to 

surface street intersections resulting in more surface street congestion.   
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3. There are extensive environmental impacts involved, including the need to construct a 
bridge to cross a wetland/stream west of Patterson, and loss of agricultural/orchard land 
west of Glenn Annie.  

 
4. There would be impacts to existing residential areas including visual and noise impacts. 

 
5. In order to attain an alignment with the existing Calle Real Patterson intersection 

alignment, it would  be necessary to acquire several single family residences.  
 

6. The estimated cost to construct both of these roadway segments, including bridge 
construction is $50 to $60 million.    

 
7. The benefit of the Calle Real segment between Los Carneros and Glen Annie would not 

be fully realized until and if the Bishop Ranch were developed. As such, and since this 
development is not assumed in the travel model forecast, the project has limited value to 
congestion relief on US 101. 

 
For these reasons, the TAG is recommending that Calle Real Gap Closures be eliminated 
from further consideration.  The SAC concurs with this recommendation. 

 
• Dedicated Busway: 
 
There has been great interest at the TAG in studying the concept of a dedicated busway.  This 
alternative contemplated the construction of a single, reversible lane busway between the 
Ventura County line and Garden Street, and a bi-directional busway between Garden Street and 
Patterson Avenue. The busway would be located within the Union Pacific (UP) right-of-way 
and/or other dedicated right-of-way. After extensive discussion, it was determined that the 
Dedicated Busway not be recommended to be included in any of the final packages for the 
reasons listed below, however if commuter rail was deemed to be infeasible, the dedicated 
busway should be re-examined. 
 

1. The Dedicated Busway (Alternative Package #7) was the worst performer in terms of 
congestion relief, and while it would attract the highest percentage of motorists out of 
their autos on to transit, they would not be in sufficient numbers to eliminate congestion 
on US 101. 

2. The Dedicated Busway was rated the poorest from a safety standpoint because it would 
do the least to reduce congestion on US 101 and introduces potential conflicts between 
buses and cross-street traffic at grade crossings and between buses and trains wherever 
the buses access and leave the busway. 

3. The Dedicated Busway could have significant noise and visual impacts to adjacent 
residential neighborhoods and some of the sensitive natural environments that the UPRR 
traverses. 

4. The Dedicated Busway was the least cost-effective alternative package, and had the 
highest cost per hour of congestion relieved of all of the potential alternatives. 
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5. Unlike the HOV/HOT lane, the dedicated busway provides no incentive for those who 
might choose to use a carpool or vanpool. 

6. The Dedicated Busway presents the risk that if it did not attract sufficient ridership, little 
potential use could be made of the busway. By comparison if express buses were to 
operate in a HOV or HOT lane, even if express bus ridership was not as great as expected 
the lanes would still be usable by other HOVs (i.e., carpools and vanpools), or even 
SOVs if that was determined to be the best course of action.   

7.  There are concerns that the UPRR might not be willing to permit the use of their right-
of-way for a busway. 

8. While there are a number of busways operating successfully in the U.S. and elsewhere, 
there are no known busways that operate in an active railroad right-of-way. This adds 
another element of risk to this particular application of the busway concept.  

 
For these reasons, the TAG is recommending that the Dedicated Busway be eliminated from 
further consideration.  The SAC concurs with this recommendation. 

 

DEMAND MANAGEMENT ELEMENTS 

 

Demand Management Elements Recommended to Advance for Further Detailed 
Evaluation: 
Based on the Technical Evaluation, several Demand Management elements appear to 
significantly reduce traffic congestion, at a relatively low cost.   Several of them could 
potentially be initiated as Early Action Items.   Based on the preliminary findings at the February 
25, March 2 and March 16, 2005 meetings, the TAG is recommending, and the SAC concurs, 
that the following Demand Management Elements continue as a part of all packages in the next 
phase of analysis (Evaluation of 3-4 Alternative Packages): 

 

 

• Individualized Marketing  
 
There are two components to Individualized Marketing studied by the technical team 
which show promise to reduce congestion.  1) Work with individual commuters to 
understand current travel behavior and develop personalized advice on how to use mode 
alternatives, better chain trips, change trip timing, etc.; and 2) develop a targeted 
marketing campaign to build or increase ridership on the specific transit improvements 
being proposed in each package.  Goal of this latter component is to fill seats on these 
new services by targeting key origins and destinations via direct mail, free trial rides, etc.  
 
Application:  A long-term program to target up to 25,000 households in communities 
with high “out-commuting” to the South Coast (e.g. Santa Maria, Lompoc, Oxnard, 
Ventura).  Goal would be to reduce 1 vehicle trip per 10 households, or 25,000 x 0.1= 
2,500 trips reduced. Assume 30% commute trip reduction = 750 commute trips reduced.  
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If 40% are in peak hour, reduction estimated to be up to 300 peak hour trips per day.  
Cost is estimated at $125 per household participating, including planning, promotional 
materials, staff time, and administration for a total of $3.1 million. 

 

• Reduce Vanpool Fees by 20% 

 
Vanpool demand, with respect to fares, is fairly elastic1.  A recent study by the Florida 
Department of Transportation estimated the price elasticity of vanpool fares as -1.5.  
Thus a 20% reduction in fares could increase vanpooling by as much as 30%.   
 
Application:  There are currently 23 commuter vans operated by Traffic Solutions and 
UCSB, serving approximately 200 riders.  Based on a modest 1.4 annual growth rate this 
would be expected to be 280 riders by 2030 (based on current program).  A 20% 
reduction in fares is estimated to result in 84 new riders, if we assume that 90% 
previously drove alone this would result in 76 new vanpoolers.  If 40% traveled during 
the peak hour, this would result in a reduction of up to 30 peak hour trips per day.  Cost is 
estimated at $24 per month per rider or $105,000 per year, based on 364 riders. 
 

 

• Adjust Work Schedules (FlexWork) 
A 20% reduction in peak hour traffic appears feasible by working with major employers 
and Traffic Solutions to implement compressed work weeks (3/36, 4/40, and 9/80), 
“telecommuting” part-time, and flex-time to reduce peaking issues for commute traffic 
using the 101. 
 
Application: Of 162,400 projected South Coast employees in 2030, approximately 
113,400 are estimated to work in industries conducive to alternative work schedules (e.g. 
service industries, public employees, and employees in finance, insurance and real 
estate).  Assuming 10% of these employees may be able to change their work schedule or 
11,340 employees.  According to a 2004 SANDAG report, up to 15% reduction in each 
participating employee’s average peak hour vehicle trips is projected.  Even assuming 
that approximately 1/3 of the target employees are already using alternative schedule 
programs, up to 1,130 peak hour trips per day could be eliminated.  (11,340 x 0.15 x .66).  
Cost of outreach and training to several hundred large employers is estimated at $250,000 
annually.  Cost to employers in terms of extended operating hours will vary by site. 
 

• Variable Parking Rates 
Under the variable parking rate system proposed, discounts could be offered to 
commuters who arrive and park prior to the peak hour.  Many buildings in downtown Los 
Angeles successfully use this strategy.   
 

                                                 
1 If demand is elastic, a price decline will cause usage to rise. If demand is inelastic, a change in price will 
not cause a change in usage. 
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Application:  There are approximately 3,200 spaces in municipal lots in downtown Santa 
Barbara (2,900 current and a new 350 space structure).  Some employees pay to park, but 
most receive free or subsidized parking (90% in County).  Based on utilization counts by 
time of day at the existing municipal lots it appears that approximately 35% of the 
parkers are long-term who arrive during the a.m. peak hour.  Based on a recent study in 
Madison, Wisconsin, variable pricing could reduce peak hour demand by 20% via a 
change in mode or time.  Appling these numbers to Santa Barbara’s downtown, could 
result in up to 90 peak hour trips per day being eliminated, however these may simply 
shift to the edges of the peak hour.   No estimates of the potential of variable pricing were 
applied in other areas of the study, as parking is generally free outside the downtown 
Santa Barbara area, including the Cities of Goleta and Carpinteria.  This strategy may 
also work at UCSB, where large numbers of staff and faculty pay for parking. Loss of 
parking revenue would need to be considered or countered with a peak price increase.   In 
addition, this would need to be tied to residential parking restrictions (new or expanded) 
to minimize impacts to neighboring residential areas, from people seeking “free” parking 
within reasonable walking distance. 
 
•  “Rapid Bus” 
 
The concept of a “Rapid Bus” consists of a number of strategies that allow for transit 
priority on arterials, and include traffic signal priority, queue jumpers and bus bulb-outs 
at stops.  Signal priority extends the green light for 10 seconds when activated by a bus 
within 100 feet of the intersection, enabling it to avoid having to wait for the next signal 
cycle. Queue-jumpers are separate lanes added to an intersection that allow a bus to 
advance before other traffic proceeds. Bulb-outs are located on streets with curb parking, 
and are used to form bus stops by extending the sidewalk in place of the curb parking at 
the bus stop location. 
This concept was not specifically studied as an individual element, but was included in 
several packages as a part of Bus Rapid Transit.   
 
The TAG recognized that there is not currently a potential for arterial priority bus lanes 
(i.e. using existing parking or traffic lanes exclusively for buses during the peak hours) 
within the study area, but felt that traffic signal priority, limited-stop service, use of low 
floor buses for faster boarding, bulb-outs at bus stops, and other low cost strategies may 
be a way to increase transit time reliability, particularly if congestion grows on arterials.  
The TAG recommended that this element move forward for further analysis in all of the 
final packages.  There was also discussion about encouraging jurisdictions to plan for bus 
transit features in new construction. 

 
 

Demand Management Elements Recommended to be Dropped from Further Evaluation: 
 

Based on the Technical Evaluation, three Demand Management elements did not appear to 
have the potential to significantly reduce traffic congestion, or would result in disruption to 
the business community.  As a result of the preliminary findings, the TAG recommends that 
the following Demand Management Elements not proceed into the next phase of analysis: 
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• Limit Number of All-Day Parking Spaces 
The study assumed a reduction of 500 future off-street “free” parking spaces in 
downtown Santa Barbara and major employment centers, over what would have been 
required under current parking/zoning for new development.  This is expected to result in 
a 100 fewer a.m. peak hour trips inbound and 100 fewer p.m. peak hour trips outbound 
per day in 2030 (Based on half of the parkers who would have used the 500 new spaces 
finding other places to park, and half electing to carpool or use alternative modes, there 
would be 250 inbound trips reduced during the a.m. and 250 outbound trips in the p.m. 
with the peak hour representing 40% of the a.m. and p.m. totals)  
 
In analyzing this element, the TAG commented that limiting the number of all day 
parking spaces may be a powerful tool in reducing congestion, since it would encourage 
people to use alternative modes.  Reducing the number of parking spaces also allows 
valuable downtown real estate to be used for other purposes.  However, the TAG 
recognized that concept has been strongly opposed by the downtown business community 
in the past, and current input from the business community indicates continuing 
opposition.  In addition, limiting the number of all day parking spaces  does not eliminate 
the need for other capacity enhancement elements. Limiting the number of all day 
parking spaces could instead increase impacts on downtown residential neighborhoods.  
The TAG stated that as a policy issue this does not apply equally to all jurisdictions in the 
study area, and should not be included in any package, but may be a tool in the “planner’s 
tool kit” for each jurisdiction to consider in the context of their general plans. The SAC 
agrees with this recommendation and further recommends that this be offered as an 
option for each jurisdiction to consider. 
 
 

• Reduce Bus Fares by 20%  
 
Transit demand, with respect to fares is fairly inelastic.  Transit fare elasticities from 
numerous studies indicate that a 20% reduction in fare might increase ridership by 6 to 
7%.  Many studies have shown that reducing fares for commuter bus riders has less 
impact on increasing ridership than  does increasing service and making service more 
reliabile.  The TAG is recommending that reduction of bus fares by 20% not receive any 
further analysis, but that future analysis considers the benefits of funding increased 
commuter express services and route enhancements.  The SAC concurs with this 
recommendation. 

 

Operational Management Elements Recommended to Advance for Further Detailed 
Evaluation: 

 
Based on the Technical Evaluation of the alternatives, several Operational Management elements 
appear to have the potential to significantly reduce traffic congestion.  Based on the preliminary 
findings, the TAG and SAC recommend that the following Operational Management Elements 
continue as a part of all packages in the next phase of analysis: 
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• Ramp Metering,  

Ramp Metering has the capacity to reduce congestion by regulating traffic flow onto the 
freeway, however, no analysis has yet been conducted on the impact of ramp metering on 
any of the alternative packages.  The TAG recommended that ramp metering be specifically 
evaluated as part of the more detailed analysis for the final 3-4 alternatives.  This includes the 
effect of a ramp metering on Highway 101 mainline operations as well as a determination of 
ramp locations that may require physical modifications to accommodate queue storage 
requirements and their associated right-of-way and construction costs, including affected 
ramp intersections and/or upstream local intersections.  There also was concern raised from 
the TAG that if ramp metering system gaps are inevitable, how this would limit the 
effectiveness and affect operations of other non-metered ramp intersections due to changes in 
traffic assignment patterns created by the potential for motorists to avoid metered ramps in 
favor of nearby non-metered ramps.  

 

• Intelligent Transportation System:   
 
(ITS) elements, consisting of surveillance cameras, loop detectors, smart call boxes, variable 
message signs, radio communications, and tow trucks in ready coordinated through the 
Caltrans traffic management center, would be comparatively cost effective in providing 
congestion relief. 

 

 

Operational Management Elements Recommended to Be Dropped from Further 
Evaluation: 
The TAG is recommending that two Operational Management elements be eliminated from 
further consideration.  The SAC did not agree with these recommendations.  The SAC 
recommendations are on the agenda for the April 6, 2005 TAG meeting.  A report on the final 
recommendations will be made at the Steering Committee Meeting on the afternoon of April 6. 

• Voluntary Restrictions on Delivery Hours 
 
The TAG considered the element of voluntary restrictions on delivery hours and found 
that it was not viable as a regulatory program.  The voluntary nature makes it impossible 
to predict potential for peak hour trip reduction, and could impact businesses and 
adjoining neighborhoods by moving delivery time into early morning or evening hours.  
The business community, as represented by the Santa Barbara Industry Association has 
been strongly opposed to this measure from the beginning of the study.  Therefore, the 
TAG recommended that voluntary restrictions on delivery hours be dropped from further 
consideration. 
 
The SAC considered the Voluntary Restrictions on Delivery Hours and is recommending 
that this be carried forward as a strictly voluntary measure.  One member of the SAC 
from the North County emphasized that this could be an element of a marketing 
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campaign to relieve congestion and should be “part of the tool box.”  The representative 
of the Santa Barbara Industry Association and the representative of the Taxpayers 
Association stated it was appropriate as a voluntary measure, but they would opposed any 
mandatory restriction or penalty/fee for peak hour deliveries. 
 
 

• Variable Speed Limits 
 
One element of ITS, variable speed limits was evaluated as an element in several 
packages.  It appears to have a relatively low level of effectiveness (increasing capacity 
of a roadway by approximately 50 vehicles per hour), and a very small range of 
usefulness (i.e. once the roadway becomes over capacity it has no impact).  In addition, 
there are enforcement issues, and as was pointed out by the CHP representatives on the 
TAG, stopping someone to ticket them produces further slowing as drivers “rubberneck.”  
In addition, instituting variable speed limits would require a change in state legislation.  
For these reasons, the TAG recommended that variable speed limits be dropped from 
further consideration in any of the packages. 
 
The SAC expressed interest in further information on the viability of Variable Speed 
Limits as a potential element of ITS.  The SAC is recommending that more information 
be provided as to the potential benefit of this element as part of the further evaluation of 
the 3-4 packages. 

 
 

PACKAGES RECOMMENDED FOR FURTHER STUDY: 

 
The attached table shows the final 4 packages recommended by the TAG and the SAC and 
consist of: 
 

 A Commuter Rail Alternative with no highway capacity enhancements; 
 
 An alternative that adds an HOV or HOT lane between the County line and 

Milpas and between Carrillo and Patterson, as well as commuter rail between 
Ventura County and Goleta; 

 
 An alternative that adds an HOV lane from Milpas south and auxiliary lanes in the 

existing 6-lane segment, plus commuter rail between Ventura County and Goleta; 
and 

 
 An alternative that adds general purpose lanes between the County line and 

Milpas and between Carrillo and Patterson. Express buses would be the transit 
element. 

 
 
Attachments: 
Table 1 – Packages of Alternatives Being Evaluated (the 8 packages) 
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Table 2 – Small – Evaluation of Year 2030 Alternative Solution Packages (the 9 differentiators) 
Appendix A:  FY 2030 PM Peak Hour Flows & V/C Ratios (NEW ATTACHMENT) 
Appendix B: Estimate of TDM Trip Reduction Effectiveness (was Appendix B) 
 



Package Theme 1 - General Purpose Lanes 2 - Operational 
Improvements/Gap Closures 3 - HOT Lanes 4 - Reversible HOV Lane 5 - Commuter Rail 6 - Bus Rapid Transit  7 - Dedicated Busway             8 -  Commuter Rail + HOV 

Lanes 

Add  1 General Purpose Lane 
Each Direction - Carrillo to 
Patterson

Interchange and Ramp 
Improvements Add 1 HOT Lane - Milpas South Add Reversible HOV Lane - 

Milpas South 
Interchange and Ramp 
Improvements

Interchange and Ramp 
Improvements Add HOV Lanes - Milpas South

Add 1 General Purpose Lane 
Each Direction- Milpas South Close Calle Real Gaps Add Auxiliary Lanes in Existing 6-

lane Section Close Calle Real Gaps Close Calle Real Gaps Close Calle Real Gaps Add HOV Lanes - Carrillo to 
Patterson 

Add Auxiliary Lane NB - Fairview
to Los Carneros & SB  - Carrillo 
to Garden

Add Auxiliary Lanes - Milpas 
South Add Auxiliary Lanes Add Peak Period Bus Only 

Lanes - Milpas South

Add Auxiliary Lane NB - Fairview
to Los Carneros & SB  - Carrillo 
to Garden

Double Express Bus Service Double Express Bus Service Double Express Bus Service Double Express Bus Service Commuter Rail Double Express Bus Service Double Express Bus Service Double Express Bus Service to 
North County

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service Arterial Priority Bus Lanes / BRT Double Express Bus Service to 

North County Arterial Priority Bus Lanes / BRT Dedicated Busway on the UP 
and other adjacent ROW Commuter Rail 

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Increase Connecting Local Bus 
Service

Arterial Priority Bus Lanes Arterial Priority Bus Lanes

Individualized Marketing Variable Parking Rates Individualized Marketing Limit # of All-Day Parking Limit # of All-Day Parking Variable Parking Rates Individualized Marketing Individualized Marketing

Reduce Bus/Vanpool Fees by 
20% Individualized Marketing Reduce Bus/Vanpools Fares by 

20% Variable Parking Rates Individualized Marketing Individualized Marketing Reduce Bus/Vanpools Fares by 
20%

Reduce Bus/Vanpools Fares by 
20%

Adjust Work Schedules 
(FlexWork)

Reduce Bus/Vanpools Fares by 
20%

Adjust Work Schedules 
(FlexWork) Individualized Marketing Reduce Bus/Vanpools Fares by 

20%
Reduce Bus/Vanpools Fares by 
20%

Adjust Work Schedules 
(FlexWork)

Variable Parking Rates Adjust Work Schedules 
(FlexWork)

Reduce Bus/Vanpools Fares by 
20%

Adjust Work Schedules 
(FlexWork)

Adjust Work Schedules 
(FlexWork)

Adjust Work Schedules 
(FlexWork)

Ramp Metering Ramp Metering Ramp Metering Ramp Metering Ramp Metering Ramp Metering Ramp Metering Ramp Metering

Variable Speed Limit (Pre-2015/ 
ITS Post-2015) Variable Speed Limit Variable Speed Limit Intelligent Transportation SystemTransit Oriented Development Variable Speed Limit Intelligent Transportation 

Systems Variable Speed Limit

Voluntary Adjustment of Delivery 
Hours (As interim measure / 
2010-2015)

Voluntary Adjustment of Delivery 
Hours (As interim measure / 
2010-2015)

Voluntary Adjustment of Delivery 
Hours (As interim measure / 
2010-2015)

Transit Oriented Development Transit Oriented Development 

Table 1 - Packages of Alternatives Being Evaluated 

Capacity Enhancement

Operational Mgmt / Policy

Demand Management

Alternative Modes

3/31/2005
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TABLE 2 
 EVALUATION OF 

YEAR 2030 ALTERNATIVE SOLUTION PACKAGES 
 

ALTERNATIVES 

PERFORMANCE 
CRITERIA OBJECTIVES 

 
 

MEASURES 
 

YEAR 2030 
BASELINE 

CONDITION 

1 
General Purpose 

Lanes 

2 
Operational 

Improvements 

3 
 

HOT Lanes 

5 
 

Commuter Rail 

7 
Dedicated 
Busway 

8 
Commuter Rail + 

HOV Lanes 

TRANSPORTATION 

B. Reduce Congestion 

• Improve LOS to "D" or 
Better 

Number of "D" or Better Locations, 
Freeway and Arterials (identify 
areas that improve and those that 
worsen) (Refer to Tables B-1, B-2) 

0 intersections 
improved 

0 intersections 
worsened 

0 segments     
improved 

0 segments    
worsened 

2 intersections 
improved 

4 intersections 
worsened 

10 segments 
improved 

0 segments 
worsened 

1 intersection 
improved 

0 intersections 
worsened 

0 segments 
improved 

1 segment 
worsened 

3 intersections 
improved 

0 intersections 
worsened 

5 segment 
improved 

2 segments 
worsened 

4 intersections 
improved 

0 intersections 
worsened 

2 segments 
improved 

1 segment 
worsened 

0 intersections 
improved 

0 intersections 
worsened 

1 segment 
improved 

0 segments 
worsened 

6 intersections 
improved 

1 intersection 
worsened 

11 segments 
improved 

0 segments 
worsened 

 • Reduce Person Hours 
of Congestion 

Reduced Person Hours of 
Congestion Per Day (Refer to Table 
B-3) 

 
0 

 
15,400 

 
5,700 

 
7,200 

 
3,400 

 
1,700 

 
19,500 

C. Reduce Travel 
Delays 

• Reduce Person Hours 
of Travel Delays 

Reduced Peak Period Travel Times 
by Auto Between Selected Origins 
and Destinations (minutes) 

Stearn’s Wharf to 
Ventura:  59 

Goleta to 
Carpinteria:54 

Downtown Santa 
Barbara to Buellton: 67   

 
43 

 
 

39 
 
 

65 

 
54 

 
 

47 
 
 

67 

 
44 

 
 

39 
 
 

65 

 
55 

 
 

49 
 
 

65 

 
57 

 
 

52 
 
 

67 

 
39 

 
 

35 
 
 

64 

  Reduced Peak Period Travel Times 
by Transit Between Selected Origins 
and Destinations (minutes) 

Stearn’s Wharf to 
Ventura: 102 

Goleta to Carpinteria: 
98 

Downtown SB to 
Buellton: 113 

90 
 
 

73 
 
 

110 
 
 

96 
 
 

83 
 
 

110 
 
 

82 
 
 

66 
 
 

110 
 
 

88 
 
 

64 
 
 

110 
 
 

87 
 
 

71 
 
 

105 
 
 

88 
 
 

64 
 
 

106 
 
 

D. Improve Safety • Reduce Corridor 
Accident Potential 

Rating From 1-5 Based on Relative  
Accident Potentials (Refer to Table 
D-1)  

Reduce Accident Potentials = 1          
Baseline Rating/No Change = 3 
Increase Accident Potentials = 5 

 
3 

 
1 

 
2 

 
2 

 
2 

 
4 

 
1 
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ALTERNATIVES 

PERFORMANCE 
CRITERIA OBJECTIVES 

 
 

MEASURES 
 

YEAR 2030 
BASELINE 

CONDITION 

1 
General Purpose 

Lanes 

2 
Operational 

Improvements 

3 
 

HOT Lanes 

5 
 

Commuter Rail 

7 
Dedicated 
Busway 

8 
Commuter Rail + 

HOV Lanes 

E. Provide Options/ 
Increase Choices 

• Increase Utilization of 
Alternatives to SOVs 

% Change in Projected Daily Usage 
of  Non-SOVs (Commuter Bus/ Rail 
and HOV) 

(Refer to Table E-1) 

0 22.8% Change in 
Transit Usage 

0.0% Change in 
HOV Usage 

21.3% Change in 
Transit Usage 

0.0% Change in 
HOV Usage 

20.1% Change in 
Transit Usage 

4.0% Change in 
HOV Usage 

59.7% Change in 
Transit Usage 

0.0% Change in 
HOV Usage 

116.4% Change 
in Transit Usage 

0.0% Change in 
HOV Usage 

42.2% Change in 
Transit Usage 

7.5% Change in 
HOV Usage 

 
COMMUNITY/ 

ENVIRONMENTAL 
CONSIDERATIONS   

 

      

I. Natural & Built 
Environment 

• Minimize Impacts Qualitative Rating Based on Level / 
Quality of Environmental Resources 
Impacted (See Table I/J-3) 

 
1 

 
3 

 
4 

 
3 

 
4 

 
5 

 
3 

L. Noise Impacts • Minimize Impacts Rating From 1-5 Based on  
Expected Major Changes in  Noise 
Levels at Sensitive Receivers (Refer 
to Table L-1) 

Existing Condition = 1 
Noise Levels Increase = 5 

 
W/ No Mitigation 
 
 
W/ Mitigation 

 
4 
 
 

1 

 
3 
 
 

2 

 
4 
 
 

2 

 
3 
 
 

2 

 
4 
 
 

3 

 
4 
 
 

1 

M. Visual Impacts • Minimize Impacts Extent of Major New or Modified 
Visual Elements Affecting Existing 
Overall Community Visual Character 
and Viewsheds (Refer to Table M-1) 

Existing Condition = 1 
Visual Elements Affected = Up to 5 

 
1 

 
4 

 
2 

 
3 

 
2 

 
4 

 
4 

 
 

IMPLEMENTATION 
RELATED CRITERIA 

 
 
 
 

 
 
 
 

 

      

Q. Cost Effectiveness • Maximize Congestion 
Relief Benefits in 
Relation to Costs 

Annualized capital cost and 
Annualized O&M cost divided by 
Annual Person Hours of Delay 
reduced  (Refer to Tables Q-1 and 
Q-2) 

 
Not applicable 

 
$10.36 – 12.24 

 
$11.83 

 
$14.69 - $17.29 

 
$32.69 

 
$94.24 

 
$9.34 – 10.83 

V. Phaseability • Independent Utility Rating From 1 to 5 of Degree to 
Which Progressive Incremental 
Improvements Can be Implemented 
as needed (Refer to Table V-1) 

Ideal Condition = 1 
Interrelated Improvements = Up to 5 

 
5 

 
4 

 
1 

 
4 

 
2 

 
3 

 
4 

 
 



0.71.42.1

Miles

PM_VOC

0.00 to 0.60  A

0.60 to 0.70  B
0.70 to 0.80  C

0.80 to 0.90  D
0.90 to 1.00  E

1.00 to 1.20  F1
1.20 to 1.80  F2

PMFlow
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