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Executive Summary

The mandate of the Clean Air Strategic Alliance (CASA) is to develop Alberta strategies for solving
air quality problems. The CASA Vehicle Emissions Working Group (VEWG) was formed
specifically to develop recommendations on an Alberta action plan towards vehicle emissions
reductions.

One of the nine recommendations made by the VEWG in its June 1998 report to the CASA board
of directors was to develop a profile of provincial vehicle emissions characteristics. Furthermore,
another recommendation was to increase public awareness regarding vehicle maintenance and
impact of vehicle emissions on air quality. With the approval of the CASA board, the newly formed
Vehicle Emissions Implementation Design Team (VEIDT) proceeded to make arrangements to
undertake a remote sensing project in four municipalities in Alberta - Calgary, Edmonton, Red Deer,
and Canmore. ROVER (Roadside Optical Vehicle Emissions Reporter) equipment was made
available through the Ontario Ministry of the Environment.

To this end, the Alberta ROVER Project (ARP) was undertaken in a cost-effective manner by
focussing monitoring efforts on a single vehicle emission parameter - carbon monoxide (CO).
Carbon monoxide emission levels are considered to be a good indicator of overall vehicle
performance; if CO concentrations are high, emissions of other contaminants such as hydrocarbons
(HC) are in most cases likely to be high. The ARP was targeted to the classic pollutants {(such as
CO) as opposed to pollutants such as CO, which 1s related to the climate change issue.

The ROVER was active in Alberta from October 7 to November 3, 1998. In total, 42,295 light duty
vehicles were tested in the four municipalities. The standard used for identifying a clean vehicle was
any vehicle that tested 1% or less CO emissions, while the standard for a gross emitting vehicle was
one that tested above 3%.

The key observations were as follows:
. Remote sensing technology was successfully applied in the four municipality study in Alberta.

+  Findings of this project were generally consistent with other jurisdictions who have done similar
testing. That is, approximately 10% of vehicles were found to be responsible for 50% of the
overall vehicle emissions measured. Furthermore, the results also reflect the 80/20 rule, that
80% of the CO measured comes from 20% of the vehicles tested.

. Alberta results indicated that for the vehicles tested, 7% of gross emitting vehicles were
responsible for 54% of CO emissions. In comparison, the 81% clean vehicles produced only
18% of CO emissions.

«  Twelve percent of the vehicles tested were not categorized as either clean or gross emitting.
This is because there are uncontrolled aspects of remote sensing that make it difficult to
determine if the vehicle is actually a gross emitter or whether it is simply other mitigating
conditions such as driving habits, road conditions, and meteorology.
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«  Thirty-seven percent of the vehicles had no measurable amounts of CO (i.e. less than 0.05%
CO).

¢ The median CO emissions in the four-municipality Alberta test was 0.11% CO. This will serve
as the best measurement of central tendency and in turn, a baseline for Alberta’s in-use vehicle
emissions profile.

«  The results were very similar among the four municipalities where measurements were taken;
any variation between municipalities was not statistically significant.

+  The majority of LDVs observed in each municipality had only one occupant.

« A survey of vehicle occupancy that was conducted during the ARP showed that the overall
occupancy rate was 1.29 persons per vehicle.

«  Public awareness and interest in vehicle emissions was evident. The ARP was very well
received by the municipalities, the media, and the public.

e The ROVER technology may have merit as part of a program for monitoring individual vehicle
emissions and identifying gross emitters.

As follow up to this project, the VEIDT made recommendations regarding remote sensing to the
CASA board on March 18, 1999. These recommendations were approved and are listed in
Appendix A.
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1. Introduction

In 1996, the Clean Air Strategic Alliance (CASA), which has a mandate to develop Alberta strategies
for solving air quality problems, established the Vehicle Emissions Working Group (VEWG) to
address air quality issues related to vehicle emissions. The working group included stakeholders
from government, industry, and non-government organizations (NGOs). In June 1998, the VEWG
presented nine recommendations to the CASA board of directors addressing vehicle emissions. This
submission included a recommendation to conduct vehicle emissions testing by remote sensing. The
recommendations were approved. The VEWG evolved into the Vehicle Emissions Implementation
Design Team (VEIDT) whose role is to implement the VEWG recommendations.

To date, the VEIDT’s main focus has been to address issues surrounding classic pollutants such as
carbon monoxide (CO), hydrocarbons (HC), nitrous oxides (NO,), and volatile organic compounds
(VOCs), as opposed to carbon dioxide (CO,) which is related to the climate change issue.

The ROVER, Roadside Optical Vehicle Emissions Reporter, is a self-contained mobile remote
sensing unit that optically measures roadside exhaust emissions (CO and CO,) from passing light
duty vehicles (LDVs)'. The VEIDT through a letter of agreement obtained this remote sensing
equipment from the Ontario Ministry of the Environment (MOE). The MOE operated the Ontario
Smog Rover Program in the summers of 1997 and 1998. More details on the Ontario Smog Rover
Program are described in Appendix B.

The impetus for Ontario’s program was with respect to air quality issues around smog. In Alberta,
the ROVER equipment was used primarily to identify CO emissions as an indicator of vehicle
emissions profile. Thus, the purpose of the ARP was to improve the provincial knowledge base of
urban vehicle emissions and to increase public awareness regarding vehicle maintenance and impact
on air quality.

The ARP ran from Qctober 7 to November 3, 1998 and its itinerary was as follows:

October 7-10 Edmonton
October 13 - 17 Calgary
October 20 - 21 Canmore
October 22 - 24 Calgary
Qctober 27 - 28 Red Deer

October 29 - November 3 Edmonton

! Light Duty Vehicles (LDVs) - Vehicles which, unladen, weigh approximately three (3) tons or
less, and are used primarily for the transportation of people and whose tailpipe is located approximately
0.5 metres above the ground. These vehicles include: all two-door, four-door, and hatch-back cars, sport
utility vehicles, panel vans (outfitted with seating for multiple passengers) and pick-up trucks (in use as
personal vehicles). They are the main focus of the ROVER study and were individually examined for the
amount of carbon monoxide (CO) they produced as they passed a specific monitoring site. Some LDVs
were randomly selected for the recording of the number of occupants contained within.
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This summary report documents the details of the ARP. Section 2 discusses the study design and
equipment involved. Section 3 describes how the public was made aware of the project. Section
4 reports the results of the project with municipality summaries that include the following:

+  The number of “clean” vehicles and the number of *“gross emitters™

A proportional breakdown of vehicle CO emissions by “clean versus gross emitters”

» A comparison between site type tested (e.g. residential, arterial, etc.)

» A discussion about other emissions

+ A discussion about occupancy rates and heavy duty vehicles
Section S gives a comparison of the Alberta ROVER Project and the Ontario Smog Rover Program.
Section 6 summarizes with the project’s conclusions. Appendix A lists the recommendations the
VEIDT presented to the CASA board in March 1999. Appendix B gives a review of the 1997 and
1998 Ontario Smog Rover Program. Appendix C contains the communications package used to
promote the ARP as well as sample media coverage. Appendix D illustrates the location of testing
sites on maps for each of the municipalities. Appendix E consists of a table on the cumulative
results of the Alberta 1998 summary findings.

2. Study Design and Equipment
2.1 Technology Background

The ROVER’s remote sensing technology was developed by Professor Donald Stedman (University
of Denver) in the late 1980s and was demonstrated in Toronto in April 1990. The original test data
acquired by this system, was described as the Fuel Efficiency Automobile Test (FEAT), and were
compared to other data for clean running well-tuned cars by Professor Stedman and by the Ministry
of Transportation for Ontario (MTO).

Before the equipment was transferred to MOE, the MTO owned the equipment and conducted
several highway studies. It evaluated the ROVER’s system for a number of years and found that the
ROVER could reliably identify vehicles that would fail a more complex emission test. For example,
a reading of greater than 3.0% CO measured in the optical beam would identify vehicles that would
emit more than a federal government’s tailpipe CO emission guideline. Furthermore, using this CO
benchmark and testing 1000 of its own vehicles, MTO determined that the failed vehicles accounted
for 10% of the total number of vehicles studied and that these emissions accounted for 50% of the
total CO emuitted.

Using this information, the MOE established classification criteria for vehicles that passed through
the light beam. If the amount of CO measured in a vehicle’s exhaust was 1% or less, the vehicle was
deemed to be well-tuned. In the ARP, these vehicles were deemed to be “clean.” If the amount was
between 1% and 3% CO, the vehicle’s emissions fell into a grey area where it was difficult to
determine if the engine was a poorly-tuned gross emitter or whether it was simply other variables
such as cold engine, road conditions, driving habits, fuel grade, etc. that directly or indirectly affect
emissions. If CO levels were greater than 3%, the vehicle was deemed to be poorly-tuned, or as the
ARP defined it, a gross emitter of CO. It is generally true that if CO emissions are high, other
emissions are also high. One exception is NO,. If CO emissions are high it is usually because the
engine is running “rich,” and this suppresses NO, emissions. Therefore, it is difficult to draw a
conclusion between CO and NO, without actual measurements.

ROVER - CASA Report . Page 2




The amount of CO in the exhaust of a vehicle is dependent on many variables, of which some may
or may not be independent of each other. These factors include:

«  vehicle maintenance practices [exhaust system, tune-ups, air filter replacement, timing, fuel
quality or grade, tire pressure, OBD (on-board diagnostics) calibration, fuel injection versus
carburetor]

« age of the vehicle

« the driver’s driving practice {speeding, driving with a cold engine, load (number of

passengers)]
+ traffic operating conditions (congestion)
« idling

+  time of day (commuting versus non-commuting)

» the road condition (grade, volume and speed of other traffic)

« speed limit

+ traffic lights and stop signs

+  physical road condition (paved, gravel, etc.)

«  weather conditions (season, temperature, precipitation, barometric pressure).
A remote sensing study does not have control over many of these variables, but careful design and
choice of site location can provide more consistency in some vehicle operating characteristics. Sites
were selected to ensure that vehicles were travelling at a reasonable speed without significant
acceleration or deceleration.

It must be noted that ROVER measurements are momentary “snapshots” of emissions from passing
vehicles and that there are many parameters which influence the total amount of emissions from a
vehicle during the course of its travels. Results from the ARP cannot be used directly to estimate
overall emission amounts.

The primary factors that contribute to excess CO emissions are failure of the vehicle’s air/fuel
management controls or failure of the vehicle’s catalytic converter system, if it is so equipped.

2.2 Monitoring Equipment Description

The ROVER equipment consists of a computer, a light source, and a detector unit tuned to measure
concentrations of the exhaust gases carbon monoxide (CO), carbon dioxide (CO,), hydrocarbons
(HC), and oxides of nitrogen (NQ,) of passing light duty vehicles. In the operational mode, a
collimated infrared beam of light is shone across a roadway at a height of approximately 0.5 metres.
The analysis sequence is initiated when a vehicle passes through the light beam. The tailpipe’s
exhaust remains in the beam momentarily and during this time, the various exhaust gas
concentrations are measured. Figure 1 shows the basic operation of the ROVER technology. Since
it is a remote sensing instrument, the driver often does not even realize the vehicle’s emissions have
been measured. No specific vehicle identification information is recorded during these studies, and
therefore, the anonymity of the driver and vehicle is assured.
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Figure 1: Operation of ROVER Technology
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This equipment can provide reliable and accurate measurements of CO and CO,. The amount of CO
in a vehicle’s exhaust is one of the best environmental performance indicators of the automotive
engine; CO, is a recognized major greenhouse gas. Since the rationale behind the ARP was to
remotely assess a vehicle’s performance, only the CO data were interpreted and it is this information
that will be discussed in this report.

2.3 Monitoring Sites

In total, 40 sites were selected across the province. A site is defined as an occurrence of testing and
not as a distinct location; therefore, one physical location could have more than one site identified
to it (e.g. Dathousie Station and Crowchild Trail tested in the peak and off-peak? are considered as
two separate sites). Distribution of these sites were: 20 in Calgary, 14 in Edmonton, 3 in Red Deer,

and 3 in Canmore.

2 Peak and off-peak - Peak hours for the ARP were 7 am to 10 am and 3 pm to 6 pm.
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In addition, five distinct road classifications or monitoring site types were selected to be used during
the ROVER monitoring days®. These classifications, listed below, were based on descriptions and
requirements of the municipalities participating in the study:

e Arterials: Part of, or the access to, a major freeway or large, multi-lane, high speed traffic
route. These sites were controlled access highways. Eighteen of the 40 ARP sites were artenal
and at least one was included in each municipality’s sites.

e Residential: Direct access to individual homes or sub-divisions. Generally these sites had
slower-moving traffic, two or four lanes roads with a large number of traffic lights, stop signs,
or other traffic control devices restricting the flow and speed of traffic. Nine of the 40 ARP
sites were residential and at least one was included in each municipality’s sites.

e Industrial/Commercial: Similar to residential roads, but had no direct access to homes or sub-
divisions. Instead they gave access to companies, stores, and production/manufacturing areas.
These sites are also characterized by a greater percentage of “heavy vehicle” traffic. Eight of
the 40 ARP sites were industrial/commercial, but one was not included in each municipality’s
sites.

«  Shopping Malls: Not necessarily a named road, but a designated entrance into a shopping plaza.
These sites had slow moving, single lane, single-directional traffic whose speed was controlled
by road design instead of traffic signs. Two of the 40 ARP sites were shopping malils.

. ‘Other’ Similar to residential roads but instead of houses, they lead to schools and park-and-
rides, or were scenic routes connecting historical or entertainment areas. Three of the 40 ARP
sites were ‘others.’

2.4 Operating Logistics

During the ARP, the ROVER s itinerary was planned ahead of time but was dependent on weather
conditions. The ROVER arrived at its designated site approximately 30 minutes before the
scheduled start of monitoring. During this 30 minutes: the source and detector were set up and
aligned; the computer acquisition system was initiated; a span gas containing certified amounts of
CO and CO, was entered into the optical beam and a calibration was performed; new response
factors were entered into the computer for these gases; and the site log book was updated. Field
measurements commenced after completion of the calibration procedures. As each vehicle passed
through the optical beam, the time of its passage and its CO and CO, exhaust concentrations were
measured, recorded, and displayed. No other information regarding the vehicle was collected nor
recorded by the computer acquisition system.

Apart from the actual exhaust measurements, visual surveys pertaining to occupancy and types of
vehicles (LDVs, HDVs®, etc.) were also made at each site. This set consisted of 10 surveys of 18
observations each randomly spaced throughout the entire monitoring period at each site. By

3 Monitoring Day(s) - Individual days during which the ROVER monitored traffic for at least
one three (3) hour period between 7:00 am and 6:00 pm.

* Heavy Duty Vehicles (HDVs) - Vehicles that, unladen, weigh in excess of three (3) tons and are
used primarily for commercial use: transit/school buses, transport/delivery trucks, mobile construction
equipment, and panel vans/pick-up trucks used for business purposes. Motorcycles were also included.
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interpreting the 10 visual surveys collected at each site, a statistical comment about vehicle
occupancy could be made.

3. Public Awareness

Increasing public awareness was one of the main objectives of the ARP. This was accomplished in
a number of ways. Prior to the commencement of the ARP, CASA provided media releases and
established a web site for the public. This web site included a driver checklist for the proper
maintenance and operation of vehicles. In addition, each municipality hosted a launch on the first
day of testing which involved government officials, the media, and the public. CASA continued to
post preliminary results on its web site as testing was completed in each municipality. Copies of the
ARP report will be made publicly available. A sampling of media coverage is contained In
Appendix C of this report.

4. Discussion of Resuits

This section describes the results of the ARP. Section 4.1 gives an overall summary of results for
the four municipalities. Section 4.2 provides results on a municipality-by-municipality basis.
Section 4.3 provides details by site category. Section 4.4 includes a discussion on emissions other
than CO. Section 4.5 details a comparison of vehicle occupancy and HDVs.

4.1 Overall Summary for CO Emissions

During the ARP, the ROVER was at 40 different sites located throughout Calgary, Edmonton, Red
Deer, and Canmore. Of the 44,635 vehicles that passed through the optical beam of the ROVER,
42,295 were LDVs,

The overall results showed that of all the 42,295 vehicles tested, 34,423 (or 81%) of these LDVs
were considered to be clean, as they had CO exhaust emissions of 1% or less, whereas 3,196 (7%)
were considered gross emitters with CO readings greater than 3%.

It is estimated that the 7% gross emitters contribute 54% of the total CO emissions measured during
this study; by comparison 81% of the clean vehicle population contributed only 18% of the total
observed CO emissions. This estimate was based on CO concentration data only and does not
consider the impact of other variances in CO mass emission rates due to differences in vehicle
engine displacement sizes. Therefore, two vehicles could contain the same concentration level of
CO but the one with the larger engine displacement size would emit proportionately larger volumes
of exhaust gases.

The overall summary results are illustrated in Figure 2.
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Figure 2: Overall Summary

Overall Summary

16000 Oct. 7- Nov. 3, 1998
14000
12000
% of LDVs | % of CO measured
10000 B Clean 81% 18%
8000 B Gross Emitters 7% 54%

6000

Number of LDVs

4000

2000

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Percent Carbon Monoxide

Number of Manitoring Sites 40
Total Number of Vehicles Observed 44,635
Number of Light Duty Vehicles (LDVs) 42,295 (95%)
Number of Other Vehicles (Trucks, Motorcycles, etc.) 2,340 (5%)

For Carbon Monoxide Emissions from LDVs
Median CO Concentration Y

Maximum CO Concentration 14.36%

Average Mean CO Concentration  0.68%

Number of LDVs with 1% or Less CO Emissions 34,423 (81%)
These Vehicles Contributed 18% of the Total CO Measured.

Number of LDVs with Greater Than 3% CO Emissions 3,196 (7%)
These Vehicles Contributed 54% of the Total CO Measured

4.2 Municipality Comparison

Below are the ROVER testing results for each of the four municipalities. Tables 1 through 4
provide a summary for each individual testing site in the respective municipality. The results
in the tables show some difference between individual sites. Not enough is known from the
overall measurements to explain why there are such differences. Section 2.1 discusses other
possible reasons for this variation. A site location map for each municipality is in Appendix

D. It should be noted, as in Section 2.3, that a site is defined as an occurrence of testing and not
as a distinct location.

4.2.1 Calgary

The ROVER was in Calgary on two separate occasions. During its eight days of monitoring
(total of both occasions), the ROVER monitored vehicles at 20 sites. These results are
presented in Figure 3.

It is estimated that the 81% clean vehicles contributed 18% of the total CO measured while the
8% gross emitters contributed 54%.
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Figure 3: Calgary Summary

8000

7000

6000

5000

4000

3000

Number of LDVs

2000

1000

Calgary Summary
Oct. 13-17 & Oct. 22-24, 1998

% of LOVs | % of CO measured

B Clean B1% 18%
B Gross Emitters 8% 54%
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Number of Monitoring Sites 20

Total Number of Vehicles Observed 18,046
Number of Light Duty Vehicles (LDVs) 17,528 (97%)
Number of Other Vehicles {Trucks, Motorcycles, eic.) 517 (3%)

For Carbon Monoxide Emissions from LDVs
Median CO Concentration 0.12%
Maximum CO Concentration 14.1%
Average Mean CO Concentration  0,74%

Number of LDVs with 1% or Less CO Emissions

These Vehicles Contributed 18% of the Total CO Measured.

Number of LDVs with Greater Than 3% CO Emissions
These Vehicles Contributed 54% of the Total CO Measured

14,029 (81%)

1,427 (8%)
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4.2.2 Edmonton
The ROVER was in Edmonton on two separate occasions. During its eight days of monitoring

(total of both occasions), the ROVER monitored vehicles at 14 testing sites. These results are
presented in Figure 4.

It is estimated that the 83% clean vehicles contributed 20% of the total CO measured while the
8% gross emitters contributed 57%.

Figure 4: Edmonton Summary

Edmonton Summary

8000 Oct. 7-10, 1998 & Oct, 29-Nov, 3, 1998
7000
6000
4 % of LDVs | % of CO measured
0 5000 B Clean 83% 20%
T 4000 B Gross Emitters 8% 57%
@
o
E 3000
3
Zz
2000
1000
1]
0 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15
Percent Carbon Monoxide
Number of Monitoring Sites 14
Total Number of Vehicles Observed 18,439
Number of Light Duty Vehicles (LDVs) 16,971 (92%)
Number of Other Vehicles (Trucks, Motorcycles, etc.) 1,468 (8%)
For Carbon Monoxide Emissions from LDVs
Median CO Concentration 0.09%
Maximum CO Concentration 14,36%
Average Mean CO Concentration  0.65%
Number of LDVs with 1% or Less CO Emissions 14,003 (83%)
These Vehicles Contributed 20% of the Total CO Measured.
Number of LDVs with Greater Than 3% CO Emissions 1,268 (8%)
These Vehicles Contributed 57% of the Total CO Measured
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4.2.3 Red Deer

The ROVER was in Red Deer for two days and during this time the ROVER monitored vehicles
at 3 testing sites. These results are presented in Figure 5.

It is estimated that the 80% clean vehicles contributed 22% of the total CO measured while the

7% gross emitters contributed 46%.

Figure 5: Red Deer Summary

Red Deer Summary

2000 Oct. 27 to Oct. 28, 1998
1500
% of LDVs | % of CO measured
B Clean 80% 22%
1000 B Gross Emitters 7% 46%

Number of LDVs

500

6 7 8 9 10 1 12 13
Percent Carbon Monoxide

Median CO Concentration
Maximum CO Concentration

Number of Monitoring Sites 3
Total Number of Vehicles Observed 4,423
Number of Light Duty Vehicles (LDVs) 4,245 (96%)
Number of Other Vehicles (Trucks, Motorcycles, etc,) 178 (4%)

For Carbon Monoxide Emissions from LDVs

13.64%

Average Mean CO Concentration  0.65%

Number of LDV's with 1% or Less CO Emissions 3,415 (80%)
These Vehicles Contributed 22% of the Total CO Measured.

Number of LDVs with Greater Than 3% CO Emissions 282 (7%)
These Vehicles Contributed 46% of the Tolal CO Measured

ROVER - CASA Report
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4.2.4 Canmore
The ROVER was in Canmore for two days and during this time the ROVER monitored vehicles
at 3 testing sites. The results are presented in Figure 6.

It is estimated that the 84% clean vehicles contributed 28% of the total CO measured while the
6% gross emitters contributed 47%.

Figure 6: Canmore Summary

Canmeore Summary

2000 -+ Oct. 20 to Oct 21, 1998
1500
% of LDVs | % of CO measured
i B Clean 84% 28%
B Gross Emitters 6% 47%

Number of LDVs
2
o

5 6 7 8 8 10 1 12 13 14 15
Percent Carbon Monoxide

Number of Monitering Sites
Total Number of Vehicles Observed
Number of Light Duty Vehicles (LDVs)

3
3727
3,550 (95%)

For Carbon Monoxide Emissions from LDVs
Median CO Concentration 0.14%
Maximum CO Concentration 12.03%
Average Mean CO Concentration  0.62%

These Vehicles Contributed 47% of the Total CO Measured

Number of Other Vehicles (Trucks, Motorcycles, etc.) 177 (5%)

Number of LDVs with 1% or Less CO Emissions 2,976 (84%)
These Vehicles Contributed 28% of the Total CO Measured.
Number of LDVs with Greater Than 3% CO Emissions 221 (6%)
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4.2.5 Observations
The surveys conducted in the four municipalities showed that while there is slight variation in
the results, the findings were very similar, and any variations observed were not statistically

significant.

As noted previously there is a “grey area” that is defined as those vehicles whose emissions are
tested at greater than 1% and less than 3% CO. Essentially, the results have focussed on the
clean versus gross emitters, however, this grey area should not be overlooked. In the Overall

Summary for Alberta, this grey area accounted for 12% of the total vehicles tested. In Calgary,

Edmonton, Red Deer, and Canmore, these figures are 11%, 9%, 13%, and 10%, respectively.

The table in Appendix E represents a cumulative interpretation of all the data collected at the
sites tested in Alberta.

4.3 Summary by Site Type

Table 5 provides information by site type. Data are presented by the following categories: arterial,
residential, industrial/commercial, shopping malls, and “other.” For example, with respect to arterial
roads, this represents a grouping of all arterial sites in the four municipalities.

Table 5: Site Type Summary

Arterial Residential industrial/ Shopping “Other”
Commercial Malls

No. sites 18 g 8 2 3
No. LDVs 22994 8022 7420 931 2816
No. LDVs < 1% 18,741 6,473 5,996 828 2,385

(81%) (81%) {81%) (89%) {85%)
Contribution of 20% 21% 20% 35% 28%
total CO measured
from Clean
Vehicles
No. LDVs > 3% 1,797 (8%) 640 (8%) 578 (8%) 24 (3%) 159 (6%)
Contribution of 54% 54% 55% 29% 45%
total CO measured
from Gross -
Emitting Vehicles
Median CO 0.11% 0.13% 0.12% 0.04% 0.11%
concentration
Average CO 0.70% 0.74% 0.71% 0.31% 0.53%
concentration

ROVER - CASA Report Page 16
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This table shows that there 1s not much variation between the arterial, residential, and industrial sites.
Shopping malls and “other” showed the most variation from the other three categories, but this could
be due to the small number of shopping sites tested.

4.4 Other Emissions

ROVER attempted some collection of NO, and HC data; however, the equipment capability (i.e.
lack of ultraviolet spectrum) precluded NO, information. It is possible that new versions of the
ROVER equipment might be able to measure this. Some HC measurements were acquired but the
sensitivity threshold for data acceptance was set very high. This rendered the data almost non-
applicable except for extreme gross emitters.

4.5 Vehicle Occupancy and Heavy Duty Vehicles (HDVs)

This section describes results obtained for observations made for light duty vehicle occupancy, and
the percentage of heavy duty vehicles in the traffic flow. These data were obtained at each site by
visual observations of vehicles passing each location - 10 surveys of 18 observations each randomly
spaced through the monitoring period at each site.

4.5.1 Light Duty Vehicle Occupancy

Table 6 gives average LDV occupancy results obtained for each municipality. The vehicle
occupancy rates observed in each municipality are generally similar to those found in other urban
areas in Canada. For example, the average value found in the ROVER surveys done in Ontario-in
1998, in the Greater Toronto and Hamilton - Wentworth regions was 1.30.

The results also give an indication of how average vehicle occupancy varies in each municipality.
It is noticeable that the City of Edmonton has lower vehicle occupancies compared to the other
municipalities. This may partly result from the more diverse location of employment opportunities
in Edmonton, with less opportunity for work-related trip car-pooling.

Table 6: Summary of Municipality LDV Occupancy Results

Municipality Light Duty Vehicle Occupancy % Driver Only
Calgary 1.32 73%
Edmonton 1.19 82%
Red Deer 1.28 76%
Canmore 1.38 70%

However, the results found may not be totally representative of the actual overall vehicle occupancy
in each community. In urban areas it 1s well known that vehicle occupancy varies with trip purpose.
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Occupancies for work trips and business-related trips are generally lower than for trips made for
other purposes such as shopping or personal recreation. These type of trips are made at specific times
of day, and are generally concentrated on commuter routes and roads serving commercial/industrial
areas. Each municipality had different combinations of site types and time of day of survey, which
will lead to differences in observed average occupancy.

The caution about the representativeness of the vehicle occupancy data found during the ROVER
project is illustrated by comparing these results with those from other sources. For example, data
collected in the Edmonton 1994 Household Travel Survey shows that the overall Edmonton average
daily light duty vehicle occupancy is around 1.4. This contrasts with the 1.19 average vehicle
occupancy figure found from the ROVER site surveys in Edmonton.

4.5.2 Percentage of Heavy Duty Vehicles

Table 7 gives a municipal summary of heavy duty vehicles observed. As noted previously, for the
ARP, Heavy Duty Vehicles (HDVs) were defined as: "Vehicles, that unladen, weigh in excess of
three (3) tons and are used primarily for commercial use. Among this type of vehicle are transit and
school buses, transport and-delivery trucks, mobile construction equipment, and panel vans and
pick-up trucks being used for business purposes. Motorcycles were also placed in this category.”

Table 7: Municipal Summary of HDVs Observed

Municipality = Total No. of Vehicles Observed No. of HDVs/Other %HDVs
Calgary 18046 517 3%
Edmonton 18439 1468 8%
Red Deer 4423 178 4%
| Canmore _ 3727 177 5%
FI'-;ZI- 44635 2340 5%

The resulis show that the average percentage of heavy duty and other vehicles in the traffic flow
varied from 3 - 8%.

These percentages are again consistent with those found in other urban jurisdictions. It is difficult
to make direct comparisons with data from other surveys because defmitions of what constitutes a
heavy duty vehicle often vary. In Edmonton, for example, an unladen weight limit of 4.5 tons has
traditionally been used in traffic monitoring surveys to define truck movements.

Edmonton is seen to have a higher average of heavy duty vehicles in its traffic flow, than the other
municipalities. Variations in results between municipalities may well reflect the differing types of
sites surveyed, as discussed below.
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In urban areas, the percentage of heavy duty vehicles in the traffic flow is site-specific; dependent
on the nature of the traffic served by the particular roadway being surveyed. Roadways serving
commercial / industrial areas will have greater use by trucks than roadways serving residential areas.
In addition, a key consideration is whether the roadway is designated as a truck route as part of the
truck route system for the municipality. On designated truck routes, unrestricted truck movements
are allowed. If the roadway is designated as a "non-truck" route, trucks are only allowed to use the
roadway for delivery purposes in the immediate vicinity.

5. Comparison with Ontario

A comparison between Alberta and Ontario results shows that for both jurisdictions, a majority of
the vehicles are running clean and that a small percentage of the vehicles are responsible for the
majority of the emissions tested. In Alberta, the overall results showed that 81% of LDVs can be
considered clean with 7% considered gross emitters. Using the same benchmarks, Ontario tested
85% of LDVs as clean with 5% testing as gross emitters.

Ontario’s results show that it has a slightly higher percentage of clean vehicles than Alberta.
However, within the category of clean vehicles, Alberta results show that the clean vehicles are
“really clean” with over 1/3 showing no measurable amount of CO (i.e. C0O<0.05%). In comparison,
with the clean car category, only 1/4 of Ontario’s vehicles tested show no measurable amount of CO.

Another difference between Alberta and Ontario is revealed in a comparison of gross emitting
vehicles where 7% of Alberta’s LDVs are responsible for 54% of CO emissions measured while in
Ontario approximately 5% of the LDVs tested contributed 40% of the CO emissions measured.

There are a number of possible explanations for the difference between Ontario and Alberta. With
respect to gross emitting vehicles, Alberta has a higher percentage than Ontario (7% versus 5%).
Possible explanations for this difference could be due to differences between the provinces in vehicle
fleet age, level of tampering with vehicle emission control systems, and driving conditions. For
example, a comparison of vehicle fleet age between Ontario and Alberta shows that the Alberta fleet
is on average a year older than the Ontario fleet (see Appendix B).

6. Conclusions
The findings of the four week Alberta ROVER Project are summarized as follows:
a) Remote sensing technology was successfully applied in the four municipality study in Alberta.

b) Findings of this project were generally consistent with other jurisdictions who have done similar
testing. That is, approximately 10% of vehicles were found to be responsible for 50% of the
overall vehicle emissions measured. Furthermore, the results also reflect the 80/20 rule, that
80% of the CO measured comes from 20% of the vehicles tested.

c) Alberta results indicated that for the vehicles tested, 7% of gross emitting vehicles were
responsible for 54% of CO emissions. In comparison, the 81% clean vehicles produced only
18% of CO emissions.
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d)

i)

k)

Twelve percent of the vehicles tested were not categorized as either clean or gross emitting.
This is because there are uncontrolled aspects of remote sensing that make it difficult to
determine if the vehicle is actually a gross emitter or whether it is simply other mitigating
conditions such as driving habits, road conditions, and meteorology.

Thirty-seven percent of the vehicles had no measurable amounts of CO (i.e. less than 0.05%
CO).

The median CO emissions in the four-municipality Alberta test was 0.11% CO. This will serve
as the best measurement of central tendency and in turn, a baseline for Alberta’s in-use vehicle

emissions profile.

The results were very similar among the four municipalities where measurements were taken;
any variation between municipalities was not statistically significant.

The majority of LDVs observed in each municipality had only one occupant.

A survey of vehicle occupancy that was conducted during the ARP showed that the overall
occupancy rate was 1.29 persons per vehicle.

Public awareness and interest in vehicle emissions was evident. The ARP was very well
received by the municipalities, the media, and the public.

The ROVER technology may have merit as part of a program for monitoring individual vehicle
emissions and identifying gross emitters.

ROVER - CASA Report Page 20

g,




Appendix A: VEIDT Recommendations to the CASA Board of Directors

March 18, 1899 - APPROVED

As ilfustrated in the findings of the Alberta ROVER Project report, a majority of Alberta vehicles
tested clean. However, there is a minority percentage of vehicles that is responsible for a
disproportionate amount of vehicle emissions. The findings of this project have lead the
Vehicle Emissions Implementation Design Team to make the following recommendations:

1.

A snapshot of vehicle CO emission characteristics has been established. Remote sensing has
proven to be an effective method of collecting this data. Therefore, CASA should continue to
look into this method of testing and repeat it in three to four years 1o assess changes to the
base profile. In addition, CASA should look at testing for additional pollutants (e.g. NO,, total
hydrocarbons) at that time.

While this report defines gross emitters (i.e. greater than 3% CO emissions) it is unknown as
to exactly why they are emitting at high levels. Possible reasons are lack of maintenance,
tampering with vehicle control system, or equipment failure. Identifying route causes for gross
emitters should be considered in future work.

The evidence shows that there is potential for reducing emissions by targeting the gross
emitter, and initially, programs that focus in this area may be more cost-effective than a
program that targets all vehicles. On the basis of targeting the worst offenders, the following
actions are recormmended:

a) Investigate mechanisms for eliminating visible gross emitters.

b) Investigate the legislative option to address tampering of vehicle emission systems; which
in many instances will convert a clean vehicle into a gross emitter.

c) Promote programs that remove older vehicles from the road (Scrappage), or that
encourage regular maintenance (Smog Free), and smart vehicle purchase and operations
(Auto$mart).






Appendix B: Ontario Smog Rover Program - Summers of 1997 and 1998

Durnng the summer of 1997, only vehicles along the 400 Series Highways in southcentral Ontario
were examined by the Smog Rover. From information acquired during 27 different monitoring
periods, valid CO data were acquired from 20,666 LDVs that had passed through the optical beam
of the Smog Rover. Of these vehicles, 22% had CO emissions that were below the Smog Rover’s
detection limit of 0.05% (or 500 ppm, (parts per million by volume)) Furthermore, almost 85% of
these vehicles had CO emissions less than or equal to 1%. For the remaining LDVs, 5.5% were
considered poorly-tuned gross emitters with CO exhaust emissions greater than 3%. It is estimated
that the LDVs whose emissions were less than or equal to 1% CO contributed an estimated 25% of
the total CO measured during these periods and the poorly-tuned vehicles contributed 46%. From
visual surveys that were conducted concurrently with the emission gathering, only the driver was
present in 7 out of every 10 light duty vehicles travelling along the 400 Series Highways.

In 1998, the Smog Rover investigated vehicles in a variety of different settings randomly chosen
within the Greater Toronto and the Hamilton-Wentworth region. These sites were classified as being
either a shopping mall, a quiet residential street, a rural road, a company parking lot, a special event,
or an on-ramp to a 400 Series Highway. During 70 different monitoring periods, valid CO data were
acquired from 43,637 LDVs which had passed through the Smog Rover's optical beam. Of these
LDVs, 24% had CO emissions that were below the Smog Rover’s detection limit. Furthermore, an
estimated 86% of these LDVs had emissions less than or equal to 1% CO and these vehicles
contributed approximately 29% of the total CO measured during this time. For the remaining LDV,
an estimated 4.5% were deemed to be poorly-tuned and these contributed an estimated 41% of the
total CO measured. From the visual surveys, 75% of the LDV contained only the driver.

In summary, for the estimated 64,300 LDVs measured during the past two summers in Ontario, 20%
to 25% of the vehicles were very well tuned with no measurable amounts of CO being recorded.
These emissions were less than the minimal detection limit (0.05% CO) of the Rover’s remote
sensor. Furthermore, an estimated 85% of these vehicles had emissions less than or equal to 1% CO
and 5% were found to emit more than 3% CO. For the LDVs that emitted more than 3% CO, these
poorly-tuned vehicles contributed an estimated 40% to 45% of the total CO measured during these
studies. This observation 1s in-line with the original Ontario Ministry of Transportation work of the
early 1990s in which they found that 10% of their vehicles contributed 50% of the total CO
emissions.

Upon examining the cumulative effects of the number of light duty vehicles monitored and the
resulting percentage of carbon monoxide measured, it was found that 80% of the light duty vehicles
contributed approximately 20% of the measured CO or conversely, 20% of these vehicles
contributed 80% of the CO emissions.



For clarity, these results are presented in the following table.

Light Duty Vehicles (LDVs)
Number %LDVs Less than or equal to 1.0% CO Greater than 3.0% CO
Year of LDVs (o.ggfféo) % LDVs % CO Contrib’n % LDVs % CO Contrib’n
1997 20666 22% 85% 25% 5.5% 46%
1998 43637 24% 86% 29% 4.5% 41%
Summary =20 to 25% =85% =25 to 30% =5% =40 to 45%

Some other Ontario observations:

+  For poorly-tuned light duty vehicles, there is a significant difference in the percentage found
on rural roads and those on on-ramps; and between special events and those at shopping malls,
rural roads or quiet residential streets.

»  One statistically significant observation made was that company employees like to drive to
work by themselves. Their occupancy rate of 1.16 people per vehicle was significantly different
from the norm of 1.30 people per vehicle. However in general, people on the Ontario highways
like to travel alone as 70 to 80% of all observed passenger cars contained only the driver.

The Smog Rover program is part of the Ontario Ministry of the Environment's anti-smog

comimunications campaign.

The following graph illustrates the comparison of light duty vehicle fleet age between Alberta and
Ontario. This information was provided by the Ontario Clear Air Pilot Program Age Distribution.
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Event Notice

~  What: Provincial launch ceremonies for Clean Air Strategic Alliance ROVER (Roadside

Optical Vehicle Emissions Reporter) program

. Where: City Room, Edmonton City Hall,
] - _ Main Floor, 1 Sir Winston Churchill Square (103A Avenue and 100 Street)

When: 2:00 a.m. to 9:30 a.m.
Wednesday, October 7, 1998

. Who: Program supported by Alberta’s Clean Air Strategic Alliance, Alberta
Environmental Protection, Alberta Transportation and Utilities, Canadian National

Railways, The City of Calgary, and The City of Edmonton

Officials: Honorable Ty Lund, Minister, Alberta Environmental Protection

His Worship Bill Smith, Mayor, City of Edmonton

Notes: The ROVER will begin its Edmonton emissions testing on October 7. An

announcement of the first testing location will be made at the launch event

A news release will be sent to this fax number by 9:00 a.m., October 7. It will also be available,
with background material, at the event site.

Clean Air Strategic Alliance, 9'" Floor, 9940 - 106 Street, Edmonton, Alberta TSK 2N2
Phone: (403) 427-9793 Fax: (403) 422-3127 E-mail: casa@incentre.net
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News Release

October 7, 1998 For Immediate Release

ALBERTA WELCOMES ONTARIO ROADSIDE VEHICLE EMISSIONS “ROVER” MONITOR

EDMONTON - East will meet West this fall, along roadsides across Alberta. As part of a joint
venture between the Ontario Ministry c;f the Environment and Alberta’s Clean Air Strategic Alliance,
vehicle émission measurements will be collected from major thoroughfares in Calgary, Canmore,
Edmonton, and Red Deer. The monitoring equipment is operated from a specially designed van called a
ROVER (Roadside Optical Vehicle Emissions Reporter), capable of dctermining total daily vehicle
output, as well as output per vehicle. |

“This ROVER van allows us to collect in-use vehicle-specific carbon monoxide and carbon
dioxide da_ta,” says John Torneby, Operations Manager for Alberta Environmental Protection’s Air Issues
& Monitoring Branch. “The infra-red beam and digital recorder it uses will give us a great snapshot of the
vehicle emissions profile of our city roads.”

The van will arrive in Edmonton, via Canadian National (CN) Railways from Ontario, on
Wednesday, October 7, and a provincial launch and testing will take place that day. It will t.hen commence
testing in Calgary on October 13, in Canmore on October 20, and in Red Deer on October 27. It will

complete its testing, and return to Ontario, on November 3.

-

— more -

Clean Air Strategic Alliance, 9% Floor, 9940 - 106 Street, Edmonton, Alberta TSK 2N2
Phone: (403) 427-9793 Fax: (403) 422-3127 E-mail: casa@incentre.net



ROVER program, ADD ONE

“This initiative will improve our knowledge of urban vehicle emission levels,” Alberta
Environmental Protection Minister Ty Lund says. “By understanding the contribution of specific sources,
such as vehicles, we can design i)rograms that efficiently target those sources that significantly contribute
to air quality issues. These actions, in turn, can help Alberta cities avoid the problems related to poor air
quality that have developed in other parts of the world.”

The results of the ROVER can be used to test statistics found elsewhere, that state 10 per cent of
vehicles create 50 per cent of vehicle emissions. If similar results are found in Alberta, the need to support
programs that offer tune-up or scrappage incentives will be clearer for the stakeholders considering those
options. Supporters for the program include Alberta Environmental Protection, Alberta Transportation and
Utilities, CN Railways, The City of Calgary, and The City of Edmonton.

“The Ontario Ministry of the Environment is pleased to share the ROVER with Albertans,”
Norman W. S;{erling, Ontario Minister of the Environment says. “Air quality is an important health issue,
and one that knows no boundaries. Information sharing across provincial borders is vital to ensuring élean

atr for all of us.”

HiHt

For more information, please contact: Mike Kelly, CASA, 427-9793; Dave Reynolds, Calgary, 268-4699;
Don Kochan, Canmore, 678-1504; Wayne Wood, Edmonton, 496-2812; Bryon Jeffers, Red Deer, 342-8162

Clean Air Strategic Alliance, 9" Floor, 9940 - 1086 Street, Edmonton, Alberta T5K 2N2
Phone: (403) 427-9793 Fax: (403) 422-3127 E-mail: casa@incentre.net




ROVER Schedule

Location of the ROVER on the first day of testing at each municipality:

Edmonton:
Provincial and Edmonton Launch:
Date: Wednesday, October 7, 1998
Time: 9:00 am
Place: City Room, Edmonton City Hall
Main Floor, | Sir Winston Churchill Square

First Testing Site:  To be announced at launch

Testing Period: October 7 - October 10, and October 29 - November 2 (weather permitting)

Contact: Wayne Wood, The City of Edmonton, 496-2812; Mike Kelly, CASA, 427-9793
Calgary:

Calgary Launch:

Date: Tuesday, October 13, 1998

Time: 1(:30am

Place: Nat Christie Park on 4" Avenue Southwest, across from Mewata Stadium (weather permitting)
(alternate location: Calgary Science Centre, 701 - 11 Street SW in the Gulf Theatre)

First Testing Site:  same as launch

Testing Period: October 13 - 17, and October 22 - 24 (weather permitting)
Contact: Dave Reynolds, The City of Calgary, 268-4699
Canmore:

Canmore Launch:

Date: Tuesday, October 20, 1998

Time: 9:00 am

Place: Railway Avenue and approximately 6™ Street

First Testing Site:  same as launch

Testing Period: October 20 and 21 (weather permitting)

Contact: Don Kochan, Town of Canmore, 678-1504
Red Deer:

Red Deer Launch:

Date: Tuesday, October 27, 1998
Time: 11:00 am
Place: AS016- 51 Avenue (Superstore parking lot)

First Testing Site:  Near the Ross Street and Taylor Drive intersection

Testing Period: October 27 and 28 (weather permitting)
Contact: Bryon Jeffers, The City of Red Deer, 342-8162

Contact for general information on the ROVER and Clean Air Strategic Alliance: Mike Kelly, phone: 427-9793

Clean Air Strategic Alliance, 9" Floor, 9940 - 106 Street, Edmonton, Alberta T5K 2N2
Phone: (403) 427-9793 Fax: (403) 422-3127 E-mail: casa@incentre.net
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Backgrounder

ONTARIO/ALBERTA “ROVER” VEHICLE EMISSIONS MONITOR

What is the ROVER project?

The Clean Air Strategic Alliance (CASA), including its stakeholders, is welcoming the Ontario Ministry
of the Environment’s ROVER to Alberta to raise public awareness around the importance of driving
well-maintained vehicles. The ROVER — Roadside Optical Vehicle Emissions Reporter — contains
equipment that measures carbon monoxide (CO) and carbon dioxide (CO,) emissions from vehicles. Its
function — besides measuring these levels -~ is to help educate and inform the public about the social,
environmental and financial benefits of driving well-tuned vehicles. There will be no punitive action

. taken against drivers during the monitoring.

Who is CASA?

CASA, the Clean Air Strategic Alliance, is a multi-stakeholder organization consisting of government,
industry, and environmental non-government organizations, who address Alberta’s air quality issues
through consensus decision-making. CASA stakeholders supported the creation of the Vehicle
Emissions Working Group, who made recommendations to the CASA board of directors about ways to
address vehicle emissions in Alberta. One of these recommendations was to develop a baseline of
provincial emission levels and to see if these levels were a concern for Albertans. The ROVER will be
used both to develop some of this baseline information and to promote public awareness of vehicle
emissions.

How does ROVER technology work?

The emissions data is collected and analyzed in two stages. The first stage involves an infra-red beam
sent across the lanes of traffic on a road. As the tailpipes from passing cars move through the beam, CO
and CO, in the exhaust change the wavelength of the beam. The amount of change to the beam is
determined by the concentrations of the two substances in each vehicle’s exhaust “sample.” Each sample
reading is collected by an analyzer on the far side of the road, and sent back as an electronic signal to a
van located several metres away from the beam source. In the second stage of the ROVER process, the
signals from the analyzers are recorded and separated according to total daily levels and individual
vehicle levels. Each level provides an important measure of the road’s total vehicle emissions profile.

Why is Alberta using the ROVER?

CASA and its stakeholders would like to see how Alberta relates to current remote sensing statistics for
vehicle emissions: Are 10 per cent of the vehicles really causing 50 per cent of the vehicle emissions?
This knowledge can then be applied to support programs that target these specific sources of emission
concerns; the need to get poorly-maintained vehicles tuned-up or off the road will be clearer once their
individual contributions to emission levels are “proven.”

-more-

Clean Air Strategic Alliance, 9 Floor, 9940 - 106 Street, Edmonton, Alberta T5K 2N2
Phone: (403) 427-9793 Fax: (403) 422-3127 E-mail: casa@incentre.net



Keep your vehicle tuned up - a poorly tuned engine can use an average of 10 per cent
more fuel: -

@ Ten common reasons vehicles fail emissions testing:

« incorrect idle mixture . incorrect idle speed

« other carburetor/injector problems . incorrect spark timing

» defective exhaust gas recirculation (EGR) valve e dirty air filter

« faulty spark plugs . defective ignition wires

» defective positive crankcase ventilation . inoperative catalytic converter
(PCV) valve

@) Follow this general maintenance guide:

O Bi-weekly: Check engine oil, brake fluid, radiator fluid
Monthly: Inspect tires for wear, and check the pressure
O Every 3 months (or every 4,000 to 6,000 km): Change oil and filter - premium, multi-grade oil
can improve your fuel economy by up to six per cent.
0O Every 6 months (in addition to the 3-month items):
e Minor tune-up :
s Check belts and hoses
o Check all fluid levels
¢ Replace air filter
e Check tires for wear; rotate if needed

8]

O Annually:
» Inspect brakes and exhaust system
» Tune engine fully (spark plugs, ignition wires and cap, etc.)
* Replace fuel filter and PCV valve
e L ubricate throttle assembly
» Pressure-test cooling system
¢ Clean battery terminals
* Test potency of anti-freeze (-40 degrees Celsius)
e Test battery, alternator, and charging system

O Every 2 years (or 50,000 km)
¢ Flush cooling system
s Check shocks and struts
e Change transmission fluid and ﬁlter
» Check tire tread depth

Sources: .

Alberta Motor Association, Environment Code of Practice for Motorists
Natural Resources Canada, Auto$mart Program, Ottawa, Ontario
Ontario Ministry of the Environment

Energy Matters Hotline
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ByLANA MCHELIN
Adbvocate staff L

Those ras—gumhng polhuters
that leave hazy clouds of ex-
haust alevg Alberta’s highways
could soon be exposed by in-
&aredtechnology o

A cleant air group wanis to

bring a specially designed: van -:lp-@edy

to Red Deer this fall which can

| read exacily how much &ithon

dioxide and carbon monoxide id-.
bmgemitedbyothervehﬁes.

The van, riamed Rover, mea- "

sures the tailpipe emissions of
cars and Jight trucks, explmns
Mike Kelly, executiv

of the nareprofit group, GA%
{Clean Air Strategic Alliancs); 7,

The Rover, to be bormwed
from the government of On-
tario, will test a theory that pre-
gaines 10 per cent of vehicles
create hﬂlf of the traﬁic poﬂm
thon.”

“I've even heard that it’s
more like 20 per cent causmg
80 per cent (of pollution),” said.
Eelly, who also plans to dé ran-
dom vehitle exhaust testing in
Edmonton, Ca]gary and Can-
more.

The way the van works is
relatively simple, (unless its
complex technalogy is analyzed
n detail).

The Rever is parked by the
side of a road.

Kelly said equipment in the
van casts an infrared beam
across lanes of traffic,

Each time another vehicle
drives thrrough the beam, the
Fover can. read “very accurate-
iy” certair pollutants, said Kel-
v

He suspects the biggest four-
wheel polluters could be old-

model cara; dmgmd before cat-
_élytic convetters-and other
_e&mss:ona—mdimmg technology
was routinely installed.
457 But newer G g::a_can also be to
blame- if owriéms don't get them
t:qneism& Kelly. “The
Jepark pluga. :mgbt ot be dean
,~orthe. hmmé’anot right” ——
./ leading the car:ﬁzﬁm gasoline
“The'pomt & the Tese
nﬁt to single out certain cars ar
owners. Kelly stressed that no

. pasaing vehiclé will be ap-
,,pmaéhed, regardlws of‘ ﬁs pql—
hation readingk. "=

Butthsé:i‘mltswﬂlreveal
wﬁethera:&wca:sa:ecansmg
“the bulk of traffic pallation, and
‘whether different sized commu-
nities shere the same problem,
bape to raise poblic awareness,”

.- The project acked by CASA,
ot o

Envirenmental Protection, and
the four mumicipalities in-
volved, shoulda cost a lot. Kel-
1y said CN Rail is prepared to
ghip the Rover free of charge.
The higgest problem conld be
its availability. Kelly said smog
is causing s0 moch concern in
‘Southern Ontario this year,
that the provinee’s environment

department is having a hard -

time lettng the Rover go, even
for a short while

While CASA hopes to staxt-

emissions resesrch in Alberts
by mid-September, Kelly gaid it
might have to be rescheduled
for laterin the year.

@ooz/002




. Chase Media Monitoring (403) 448-9955 08/10/98 (Q252AM  [y1/2

CiiASH

MEDIA MONITORING

Tracking List

Date: 07/10/98 Program:  Ljve at Five
Time: 5:00 PM Information: A Smog rover is on Edmonton streets looking into
Station: A Chanmel vehicle emissions. [t will leave Saturday and the data
“ Duration: 0:00:41 collected will be used to show how we measure up to the

rest of North America.
Clip Bill Smith

Ron Bell
‘Date: 07/10/98 Program:  Live at 5:30
Time: 5:30 PM Information: A Smog rover is on Edmonton streets looking into
Station: CITV vehicle emissions. The data collected will be used to
Duration: 0:00:38 show how we measure up to the rest of North America.
Clip Ty Lund

To place an order by fax, please place a check mark beside the item(s) you require and fax this form back 1o
Chase ar {403) 429-4054. |

Please indlcate format Please Indlcate shipping and blliing address:

Dub: (] Sumimary:
Transeript: {00 Phone Feed: ]

Please Note: Chase only holds news items for a period of one week after airing .
If you wish to have access to a news item please ‘contact us prior to a week after the air date.

| 310, 1008 Hemes Sixeot 810. 10040 - 104 Stveat 206, 1008.17 Ave SW

Vancouver, B.C. V6B 2X1 Edmonton, Albarta TSJ 0Z2 Calgary. Alberta TRT OAG
(604) 6895571 (403) 448-9955 (403) 244-5950
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Edmonton Sun

HIASE

Circ: 74,542
ﬁcm“m\'f‘sg Thursday, October 8, 1998

- WHTY  SERVICES Page: (-9 'S

Laser will finger
polluting vehicles

The province and a iocal en-
vironmental group will test your
tallpipe for tinwélcome emis-
sions this month with a new toal
borrowed from Ontario. ..

The Alberta goveriment and
the Clean Air Strategic Allfances -

will test vehicles in Edmonton,
Calgary, Red Deer and Canmore
with a roadside Iaser device to
see what type of smoke locabears
are blowing. o "

. Environmental . Protection
Minister Ty Lund unveiled the
e e i
ton Ci s BAYing
will show Alﬁrtansagow much
pollution their cars create.

“Perhaps out of this, we can 1

——

convinde the public that it pays
R

Lund’s own FordExﬁlomr
the {est.

- CASA executive director Mike |
Kelly said similar studies in On- -
tario and elsewhere suggest that
more than 50% of automobile
emissions are ac spewed
outby:10% of the vehicles:anthe
road One of the aims of thé pro- :
lect is to see if that's the case i |

- Albertz as well, he said. .

The equipment will be on Kd-
monton streets until Saturday .
and again from Oct. 29 to Nov. 2
before it’s shipped back to Onta-

0. o e —

—

Edmonton Calaary

Mameniuna



Calgary Herald

Circ: 117,291
Tuesday, October 13, 1998

Page: ﬁ f{

Roadside sniffer
in Calgary today

A hightech van using infre-red
beams to track down poliution will be
unveiled in Calgary today. -

The Roadside Optical Vehicle Emis-
sions Reporter (ROVER) will be in Cal-
gary through Saturday testing the
amount of carbon monoxide and car-
of passt il .

Results from the ROVER equipment
will raise awareness about the amount
of vehicle-yelated air pollution coming
from poorly maintained wehicles and
help educate Calgarians about the so-
fits of driving well-tuned vehicles.

will be issued after Oct.24.




I _1 A S E Calgary Herald

Circ: 116,267

IARCH & ANALYSIS Wednesday, October 14, 1998
UcIY  SERMICES

i

;

i

Senior environmentalist with the Smog Rmmm T missons Reporter (ROVER) Tuesday with Blak Kidnan, - }

Page: Vo] g

SMOG DETECTOR .

Mayor Al Duerr, left, checks out the Roadside

city testing cars for carbon monoxide an

Edmorer Calgary Vancouver



Calgary Sun
Circ: 98,775
Wednesday, October 14, 1998

NEWS MONTORING

RESEARCH & ANALYSIS
PUBLICITY  SERVICES

Page: Q 3

Hi-tech ROVER sniffs smog

Roadside emission reporter smoking out offenders

By MICHAEL PLATT
Calgary Sun

There’s something rotten on the streets of Calgary, and
the city Is using rays of infra-red light to stop it.
Sounding more like science fiction than city planning,
Calgary’s lates;golluﬁon-ﬁgh‘ ting plan includes a smog-
ing van which measures car exhaust with beams
of invizihie light. )
Called ROVER - Roadside Optical Vehicle Emis-
sions Reporter-—the van’s infra-red equipment is aimed
at passing vehicles, and can instantly tell if the car is
igrewlng pollutants, such as carbon monoxide, into the
“We're not just looking at old cars —a *76 Nova tuned-
up to run properly is not part of the problem,” said Mike
Kelly, execytive director of Clean Air Strategic-Alliance,:
which co-sponsored the $20,000 ROVER program. ;
Rented from the Ontario government, it's hoped that-

ROVER will prove to Albertans that 10% of cars are
naible for up to 60% of pollution.’

“We'll attempt to identify the number of vehicles
itsvolved and find cut just how big a problem this is,” said
Dave Reynolds, a spokesman with the city’s environ-
mental sexvi )

CES. .
Reynoldasaid Calgary’ booming population has brought
thepmblemtoﬂwfmeﬁ:ntof envirorimental issues,

“With more cars cotning into the city, it means more
jﬁmm&tbosevehi@mdeingthemtham’he‘

No tickets will be igzued by ROVER and no licence
nurnbers will be recorded. .
QCD%W compiled by the white van — ROVER iz

to target 20,600 city cars over the next two weeks

— will be compared and combined with those gathered in
Edmonton, Red Deer and Caninore,

The results will be made public and Reynolds said he
hopes certain drivers can take a hint.

i |

Edmanto ) Calgary

Vancouver
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Rover sniffs

t trouble

By PAUL WELLS

Calgary Sun
Get tuned-up, Calgary — Rover will soon
be on the loose. .
And this Rover to take a bite out of
Calgary’s vehicle ion levels,
Or, at the very least, sniff out dats on how
weli iang keep their vehicles .
As of a joint venture between the
Ontario Ministry of the Environment and

Alberta's Clean Air Strategic Alliance
(CASA), vehide emizgion measurements will

be collected on busy roads and WayS
throughout the il:zdudiuglﬁse in
and around ary, Edmonton -and Red

i great ofﬂ:evehidit

uses gives us a suapshot of. e
emissions profile of our city roads.”

an co-ordi-

Dave
anda

the Rover test,” Reynolds said.
"Imhelpgiveusamughideaof.hcw
mggdvelﬁdeamm:tofﬁiue." .

makemm.isfahe,heeph:g our vehi-
ciem-m;emnmaheadiﬂerenoetgthemi-
ronment, Reynolds said.

e Rover its testing in on
Oct. 13. The results will be made public later
ti;ismunth or in early November.

= Ecmarton

(403) 448-9955 Faxc (403) 429.4084

Calpary

{40 T44 4070 Caen rann 024 tatn

Vancouver
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Canmore vehicles get
clean bill of health

ROVER tests
emissions on

Railway Avenue,
Benchlands Trail

BY DAVE WHITFIELD -
REPORTER

By and large, vehicles owned by
Canmore residents received a clean
bill of HEAllR —— ~énvirdnmientally
speaking — last '
week,

On Oct. 20-21, a (M be looked upon by
ROYER (Roadside think most people as a
Optical Vehicle - OSI,D#OPIE . Jou can non-polluter
Emissions gObj’howavchIdGlOOkS, but counted .49 per
Reporter) 1tested that’s not the case... the cent, while a full-
5,500 vehicies for : e size Dodge pickup .
levels of carbon dwizrence is in the 4X4 with a V-8,

monoxide (CO} maintenance,”
and carbon
dioxide (CO2) as
vehicles drove
through an infra-
red beam. .
The ROVER, part of an Alberla-

Ontario and Clean Air Strategic

Alliance vehicle poliution study, tested -

vehicles on  Railway Avenue,
Benchandlands Trail and on the Tran-
sCanada Highway off-ramp at Bench-
lands.

Beside: locations in Ontarig, the
ROVER tested vehicle pollution emis-
sions in Calgary, Edmonton, Canmore

and Red Deer.

“CO is probably the best indicator
of engine performance,” said ROVER
operator Blair Kidney of the Ontario
Ministry of the Environment. “Gener-
ally, an engine giving off less than one
Jper cent CO is & well-maintained one.”

Watching vehicles drive up Bench-
lands Trail, Wednesday (Oct. 21) some
surprises were immediately evident
Vehicles under load (uphiil) gave a better

sampling than those coasting downhill.

"Fot'example = a mall, four-cylindér™
Suzuki

Samarai
4X4 which would

generally regarded
as a gas-guzzling
unit, was .32 per
cent.

A motorhome
chugging its way
up the trail rated 1.07, while a three-
ton dairy products delivery truck was
a clean. 42 per cent.

“Most pecple think you can go by
how a vehicle looks,” said Kidney, “but
that’s not the case. I've had 18- to 20-
year-old vehicles go by that passed
and nearty new ones that failed, and
fafled miserably. The difference is in
the maintenance.”

— Blair Kidney,
ROVER opeator

&=
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Edmonton

(3) 448-9955 fax: {403) 429-4084

Calgary

(403) 244-4875 fax: {(403)244-5950

Vancouver
(604} 689-5571 fax: (604) 689-5581
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PHOTO BY DAVE WHITRELD
Ontaric Ministry of the Environment ROVER oparator Blalr Kidney calibrating Infra-red 1umit
on Benchlande Trail last Wednesday {Oct. 210,

Edmonton
403) 448-9955 fax: (403) 429-4084

Calgary
(403) 244-4875 fax: (403)244-5950

Vancouver
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cperatmnal byfthe end of

the vear if tethnical: staﬁ' d

isfound.
“What's basically hold—
ing it up is- get.tmg people *
in place,™ gaid -Ryan !
Cromb,
officer with Alberta Envi-
ronmentsl. Services. .
The Red, Deer Environ-

mental Adwsory Board-;;
requested edrlier in.the
year that the system be in -

place for. Lhe -purpose -of .
monitoring.air quality for -

pollutants .such as duist ;mth a meaningful mea-

and smoke, carbon

monoxide and dioxide,
ammonis, and oxides of‘

nitrogern.

of the

survey, Red Deer resi-

dents see air quahty AS 8’

top pnonty.
“?‘here a:not mvé realiy,

an . information.. ¥

. afrc"hw

p;gqtly, contmuous
nitoring statiohs are at
hree. 1ocatlom in Calgary

wotldbe the first Central

.Alberta .continugus air

quaht}" management. 5Yys-

Concentratmns of each

o ‘poliutant are averaged
over a2 one-hour time

nterval, recorded, . and
ed; said Innes;’

TheThdex of Quality of
¢ Alris.a system devel-
ped to Provide the public

“‘mare. of the outdoor-air
quality. It determines

-whether:the air quality is

Peter Inmes, chairman g004, f‘m" poor, or very
Eavironmental:

Adeory Board in.-Red

_W"lth a system in Red
_Eer, residents m]l_ha\re

tlon.s of what" effects the
'llutants have on 5011

'Edmont,on Red Deer -

© acceptable and tolerable
o~ . levels specified by the
= National

“Objectives.

-Alr Quality

According to the report
on Guidelines for the
Index of Quality of the Air

- printed in 1993 by Eovi-

ronment Canada, a rating
of 25 corresponds to the
federal maximum desir-
able level, a rating of 50
corresponds to the federal
maximum acceptable lev-
el, and a rating.of 100 cor-
responds to the federal
maximum tolerable level.

“It gives everyone & bet-
ter idea of what's in the
gir and how the levels
change. The province has
different levels of each
pollutant depending-on
what aetivity is mmore
abundsnt in that area,”
said Cromb.,

For example at 11 am.
on Monday, Oct. 26, Cal-
gary downtown reported a
rating of good with-the-
highest pollutant being
uzone rated at 9.

Calgary east reported a
good ratmg w;t.h ozone;g'pf;.
3

Edmonton

Calpary

Vancouver
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‘Exhaust

levels
measured

By CAMERON KENNEDY

: .fidvoca.testqzﬁ"

; Where there's smoke, therespollu-
ion — mayhe. -

 Deer does nothave an air qual
_ 1t-y= prtiblam, 8ayR Bryon Jeffers, direc-
tor.ef development services. “But by
contummgm raise awareness abhout
vehicld emissions, we can help ensure

that Red Deer does not develop a prob-

lem in the future”
: ,Ehepmjectma}mntventmabe-
tween‘the()nt&nﬂhﬁmstzyofﬁleEn-
vironment and Alberta's Clean Air
" Strategi¢ Alliance. In addition to Red
Deer; ROVER will test vehicle emis-
monsmEdmonton,Ca.lgaryandCan-
more,
ROVERmehsumsemxssmnawﬁha
passive beam of light that straddles the
mad.Whenavehﬂebm&k&thebeam,

"gmsmwmev:ehmlesaxhaqst 2

*The e

se LB L

‘G per: pant ¢ carbon mononde mita ex-)
‘hatist. Vehicles which pruduce more
. than one per cent require maintenance.
“We are just giving drivers some-
thmgtoﬂ:mkabout, says Blair Kid-
ney, senior environmentalist with the
ROVER team. “We don't chase them
down or issue tickets, or anythmghke
that.”

Kidney will submit ROVER’s Red

" Deer results to the city next week. A -
+ provincewide report ahould be avail-
iahlebytheandofl)ecember

. What governtnents do with the final

mport,Kidneysaya,rea}lydBPendﬂm
the location and attitude of communi-
ties.

British Columbia and Ontan;; for
example, have mandatory main!
nance programs that require drivers to
teatthmrvehdeeveryﬁvoym

uncillor Morria Flewwelling says
RegoDeer residents have a positive en-
“mnmental at;m:ude and are pre
to control vehicle emissions.
“Pecple have becoms very envuon-

be tran E]Sfﬁd into polrtical
_ emission control. Now that rmght 163‘1

wextraexpensebutIthmkourpeople d

are ready for that.”

Another option, Jeffers adds, is to
cut emissions voluntarily, before gov-
ernments introduce regulations.
Warming up thew.:_' %‘)r less than three
‘minutes in winter, following posted
speed limits and wsing car pools or

- public transportatian all help reduce
vehicle emisgions, says Jeffers.
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Explanatory Notes for “Alberta Summary 1998 - Cumulative Integration Chart”

Definitions:
% CO - Percentage of CO registered by the monitoring equipment
# LDV - number of light duty vehicles tested

Integration - cumulative sum of number of LDVs multiplied by the midpoint range of vehicle
emissions

Cumulative % # LDVs - the cumulative percentage of light duty vehicles
% cumulative CO - the cumulative percentage of CO

This table represents a cumulative interpretation of all the data coliected and would be
read as follows:

- Firstrow: Of the 42,295 LDVs tested during the ARP, 15,557 had measurements less
than the minimum detection limit (MDL) of the ROVER. In other words, 36.8% had
no measurable CO emissions.

- Sixth row; 1528 LDVs had CO emissions greater than 0.4% CO but less than or equal
to 0.5% CO. Cumulatively, 72.2% of all LDVs tested had tailpipe emissions less than
or equal to 0.5% CO and collectively, these vehicles contributed 9.2% of the CO
measured.

- Thirty-second row: 142 LDVs had CO emissions greater than 3.0% CO but less than
or equal to 3.1% CO. Cumulatively, 92.8% of all LDVs measured had tailpipe
emissions less than or equal to 3.1% CO and collectively, these vehicles contributed
to 46.3% of all the CO measured. Or alternatively, 7.2% of all LDVs tested had tailpipe
emissions greater than 3.0% CO and collectively, these vehicles contributed 53.7%
of the CO measured.










