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(  Amendment in Indian Motor Vehicles Act 
Ministry of Road Transport of Highways has issued the following Amendment in the Indian Motor Vehicles Act thru Notification Dated 10th Feb ’04.  
1)
In rule 115 of the said rules,​

(a) 
For sub-rule (2), the following sub-rule shall be substituted; namely:  

(2) 
On and after 1st October, 2004, every motor vehicle operating on

(i)  
Petrol/CNG/LPG shall comply with the idling emission standards for Carbon Monoxide (CO) and Hydro Carbon (HC) given in the Table below:-

Table: Petrol/CNG/LPG driven vehicles

	Sr.

No.
	Vehicle Type
	CO%
	* HC (n- hexane

equivalent) ppm

	1.
	2 & 3 -- Wheelers (2 / 4 - stroke) (Vehicles manufactured on and before 31st March 2000)
	4.5
	9000

	2.
	2&3 -- Wheelers (2-stroke) (Vehicles manufactured after 31st March 2000)
	3.5
	6000

	3.
	2&3 -- Wheelers (4-stroke) (Vehicles manufactured after 31st March 2000)
	3.5
	4500

	4.
	Bharat Stage-II compliant 4 wheelers
	0.5
	750

	5.
	4-Wheelers other than Bharat Stage II Compliant
	3.0
	1500


Note: The test shall be carried out using the instrument type approved as per rule 116 (3) of the Central Motor Vehicles Rules, 1989 (CMVR) with the vehicle engine warmed up after a run of minimum 15 minutes on a variable course under normal traffic condition. During the test the vehicle engine shall be running at idling speed and the sampling probe shall be inserted into the vehicle exhaust system to a depth not less than 300mm. In case CO and/or HC emission values recorded during the test are not within the limits, the testing shall be discontinued and the vehicle owner shall be advised to resubmit the vehicle after repair/service.

Contd…
*
The idling emission standards for vehicles when operating on Compressed Natural Gas (CNG), shall contain Non-Methane Hydro Carbon (NMHC) in place of Hydrocarbon (HC) and shall be estimated by the following formula:

NMHC =0.3xHC

Where HC = Total hydrocarbon measured as n-hexane equivalent

Similarly idling emission standards for vehicles when operating on Liquified Petroleum Gas (LPG) shall contain Reactive Hydro Carbon (RHC) in place of Hydrocarbon (HC) and shall be estimated by the following formula:

RHC=0.5xHC

Where HC = Total Hydrocarbon measured as n-hexane equivalent

Provided that in case of Petrol vehicles fitted with three way closed loop catalytic converters operating in a specific city or area, the Government of the respective State or Union Territory Administration, as the case may be, may, by notification in the Official Gazette, specify the introduction of measurement of LAMBDA (dimensionless value representing burning efficiency of an engine in terms of the air/fuel ratio in the exhaust gases) and tighter emission norms for in-use vehicles with such periodicity as may be warranted, after ensuring that gas analyzers capable of measuring the values, duly approved by the testing agencies, are available in such city or area, as the case may be:

Provided further that testing procedures are prescribed in TAP documents No. 115 and 116 as amended from time to time.

Provided also that the compliance to the limits prescribed in the above proviso shall be included in the certificate issued by the vehicle manufacturer in Form 22 or Form 22A, as applicable for the vehicle manufactured on or after 1st  October, 2004".

(ii) 
Smoke density for all Diesel driven- vehicles shall be as follows:​

Table: Diesel vehicles.

	Method of Test
	Maximum Smoke Density

	
	Light absorption coefficient (1/m)
	Hartidge Units

	Free acceleration test for turbo charged engine and naturally aspirated engine.
	2.45
	65


The free acceleration test shall be carried out using the instrument type approved as per CMVR 116(3) with the vehicle engine warmed up to attain oil temperature of minimum 60° C. During each free acceleration, maximum no load speed reached shall be within bandwidth of +500 rpm of the average value in respect of 3-wheeler vehicles and +300 rpm of the average value for all other categories of vehicles. The free acceleration test shall be repeated till the peak smoke density values recorded in four successive accelerations meeting above maximum no load rpm criteria are situated within a bandwidth of 25% of the arithmetic mean (in m-l unit) of these values or within a bandwidth 0.25 K, whichever is higher and do not form a decreasing sequence. The smoke density to be recorded shall be arithmetic mean of these four readings. In case the valid readings are not obtained within 10 free accelerations or the smoke density recorded is not within the limits, the testing shall be discontinued and the vehicle owner shall be advised to resubmit the vehicle after repair / service".

(b) 
In sub-rule (7), for the words "six months or any lesser period as may be specified by the 
State 
Government from time to time", the words "six months" shall be substituted.

Contd…
2.
In rule 115 B of the said rules,​

(a) 
For the portion beginning with the words, "Mass emission standards for vehicles" and ending with the words and figures, "Fuel shall not be less than 70%", the following words, letters and figures shall be substituted, namely:​

"Mass .emission standards for vehicles when operating on Compressed. Natural Gas (hereinafter in this rule referred to as "CNG") shall be the same as are applicable for gasoline vehicles with the exception that HC shall be replaced by Non-Methane Hydrocarbon (NMHC), where NMHC = 0.3 x HC."

(b) 
In item A, Clause (III) shall be omitted.

(c) 
In item B, Clause (Ill) shall be omitted.

(d) 
In item F, under Note, entry at SI. No.7, the following entry shall be substituted. 

"In case of conversion kits on in-use Gasoline Vehicles or converted diesel vehicles the validity of the certificates issued by the testing agencies shall apply to all such vehicles manufactured in the year of manufacture of the vehicle on which such kit has been tested and would extend till the validity of India-2000 (India Stage-I) or Bharat Stage-II norms respectively as may be applicable. Testing agencies will be required to indicate specifically, the models and their variants on which the certificate will be valid."

Provided that the above provisions shall come into force after one month from the date of publication of the Central Motor Vehicles (First Amendment) Rules, 2004 in the Official Gazette.

3.
In rule 115 C of this said rules, in sub-rule (1), for the portion beginning with the words and figures, 

"(1) Mass emission standards for vehicles" and ending with the words, "Total Hydrocarbon measured", the following words, letters and figures shall be substituted, namely:​

"(1) Mass emission standards for vehicles when operating on Liquefied Petroleum Gas (hereinafter in this rule referred to as "LPG") shall be same as are applicable for gasoline vehicles with the exception that HC shall be replaced by Reactive Hydrocarbon (RHC), where RHC= 0.5 x HC."
Source: www.shakun.co.in
( Military Vehicle Riddle in Bharat-II Muddle.
KOLKATA: Amid all the chaos over the implementation of Bharat Stage-II, one key aspect has all but escaped attention — what will happen of military vehicles once the new norms come into effect by 1st April ‘04.  No one is sure whether military vehicles come under the high court directive banning non-BS-II compliant vehicles from the Kolkata Metropolitan Area. Senior army officers admit that their larger vehicles will not be able to conform to the emission norms for "operational reasons". 

  

With no state agency having jurisdiction over the military fleet, enforcing the directive might be a tricky issue. "Our vehicles are not registered with the Regional Transport Office so we don't have to abide by their rules. However, we have to abide by the orders of the court. The larger vehicles like the ‘Stallion' trucks will not be able to meet the emission norms due to operational reasons. They are meant for high altitudes and have powerful engines," army officers in Kolkata said. 

 
However, smaller vehicles like cars, jeeps and motorcycles which comprise 80 % of vehicles used by the armed forces in Kolkata are not registered with the RTO. Neither do they sport ‘Pollution under Control' stickers.   "All our vehicles undergo a thorough check once a week. Hopefully, these will conform to emission norms," officers said. 

<http://timesofindia.indiatimes.com/articleshow/480774.cms>

Contd…
(  Autos Brake on Gas Switch
KOLKATA: Auto rickshaws, the most polluting vehicles on the streets, are playing the wait-and-watch game over the conversion to LPG.   Taking advantage of the confusion over the implementation of Bharat-II norms, auto operators have opted to ride out the period till April ‘04 when the Division Bench of Calcutta High Court delivers its verdict on the compliance of Auto-Emission Norms. 
  
Then, if the court pushes them, they will switch to green fuel.     It turns out that it is indeed possible to change two stroke engines to LPG, unlike the earlier belief that only four-stroke engines were compatible to the change.    Moreover, it costs only Rs 17,000 for an auto to switch to LPG, far less than that for a car (Rs 23,000-28,000).    Till now, auto operators were hiding behind the fact that there is no Bharat-II compliant three-wheeler engine available in India, and the motor vehicles department does not endorse any of the catalytic converters as a conventional emission controlling mechanism. 
  
"If the court leaves us with no other option. We will gear up for LPG conversion," said Anadi Sau, President of the State’s Auto rickshaw Unions. "But we hope that the court will give us some relaxation in time, as the conversion of the entire fleet cannot be done overnight."   Auto rickshaw operators put forth another argument — for not opting for the LPG switch. There is just one LPG filling station in the entire city. Government-approved LPG retro fitment centres are a long way off. "We have strong doubts whether the government really want us to conform to Bharat-II,"
  
If anything will convince auto operators to switch to LPG, it is economics. A litre of petrol and a kg of LPG give equal mileage. But while petrol costs Rs 36.61 a litre, gas costs only Rs 20.50, a straight saving of Rs 16. 
<http://timesofindia.indiatimes.com/articleshow/486674.cms>

(  Kolkata Transport Minister Flashes Green to CNG
Compressed natural gas is coming to town. If all goes to plan, by the year-end, a US-based CNG producing firm will set up storage and supply plant in Haldia to offer automobile owners a cost-efficient and environment-friendly fuel    The Rs 100-crore project will take less than a year to become operational.   CNG is indeed a viable option and it will soon be supplied to the people.  The minister said the fuel will be more cost-effective than LPG. “The price will be comparable to Delhi,”   
Petroleum industry officials, however, said the proposal was unviable. “There is no way CNG can be shipped and marketed in Kolkata at a price that is on par with Delhi,”     Asked why the government had changed its stand after insisting all along that CNG was not a viable option in Kolkata, the minister said, “I had been told that LPG was the best alternative. But if CNG engines help reduce air pollution even more, I am all for it. Moreover, it is easier for diesel engines to switch to CNG.” 
  
Court on Converters:  Calcutta High Court on Tuesday directed the principal secretary of the state transport department to check whether catalytic converter-fitted vehicles conformed to Bharat Stage-II Emission Norms.  Petitioners claimed catalytic converters fitted in vehicles could ensure conformity with the Bharat Stage-II norm and would cost Rs 15,000 per vehicle. 
<http://timesofindia.indiatimes.com/articleshow/503529.cms>
(  India should Benefit from Global Hydrogen Experiment
New Delhi, (UNI) Planning Commission Deputy Chairman K.C. Pant today said India must take its due share of benefits in the development of the hydrogen sector as it has the potential to become the leading energy carrier by 2040. 
Contd…
''Hydrogen has the potential to become the world's leading energy carrier due to the extensive use of commercial transport and utility applications as well as the building up of necessary infrastructure in this regard,'' Mr. Pant said while inaugurating the Indo-UK Collaborative Research initiative on 'Sustainable Public Transport in large Indian Cities'.   He said the re-carbonization of energy systems has evolved from the 10 to 1 carbon-to-hydrogen ratio of wood to 1 to 4 in the case of natural gas. Hydrogen will complete this journey as it has no carbon content.

Mr. Pant pointed to India's recent participation in the inaugural meet of the International Partnership for a Hydrogen Economy (IPHE) held recently in Washington which was a ''grand success''. India, China and Brazil were the only three developing countries invited to be the founding partners of IPHE.   Other invitees were Australia, Canada, France, Germany, Iceland, Italy, Japan, Republic of Korea, Russia, Sweden and the European Commission. 


Mr. Pant referred to the fact that the Auto Fuel Policy for the country was formulated in Oct. ‘03. He said the policy provides a clear-cut road map for changes in vehicular technology and corresponding fuel quality that will be harmonized with this. It also proposes measures to reduce emissions from in-use vehicles. While developing this policy, social costs have been sought to be optimised.   IPHE is a significant initiative to bring together major energy consuming countries and those that have the necessary infrastructure and R&D strength to set up a major global partnership to move quickly towards the Hydrogen based economy. The initiative hopes to promote energy security, collaborative research, infrastructure, standards and code harmonization, and globally focused National Hydrogen Road Maps, he said.

India had signed the joint protocol during this IPHE meet. The delegates participating in the inaugural meet also agreed to establish a ministerial level Planning Committee under the Chairmanship of USA. India was elected as the Vice-Chairman. Mr. Pant said this international respect to India was recognition of the work being undertaken in the country on Hydrogen Energy by scientists and all others associated with these initiatives.  The Hydrogen economy, as it develops, will mitigate environmental degradation and provide energy security.   It has the potential of meeting the rising demand of renewable energy supply to the rural areas while ensuring a clean environment. 

<http://www.deepikaglobal.com/ENG5_sub.asp?ccode=ENG5&newscode=40880>
(  Cars in Sight of Million Milestone
The Indian car industry, which had been cooling its wheels in recession for the past three years, is on full throttle with sales approaching the million milestones.   Spurred by falling rates in auto finance, and duty cuts which have dented prices, the industry is expected to touch the magic figure by the end of this fiscal year on March 31.

India rolled out more than 8.2 lakh passenger vehicles between April 2003 and January 2004.  For the first time, the industry crossed the One-Lakh mark in Exports.  This is why carmakers like B.V.R. Subbu, president of Hyundai Motor India Ltd, are buoyant about prospects. “The industry may well crack the million mark. With the overall economic upturn, passenger cars can hope for a 20 % growth. In January, 93,010 cars were sold, which translates into 3,000 vehicles a day. This is an all-time record,” says Subbu.

Maruti Udyog MD Jagdish Khattar says, “The Indian small-car market is today the 2nd largest, next only to Japan’s. But we have only scratched the surface; India has the potential to be the manufacturing hub for small cars.”  His company has topped the charts in India with the bread-and-butter Maruti 800 registering sales of 138,507 units. However, a million may still not be enough. “Our auto industry lacks volumes. We are limited by the size of the domestic market. Unless we attain (economies of) scale, it will be difficult for us to achieve global standards of cost and quality.”
http://www.hindustantimes.com/2004/Feb/19/printedition/190204/detFRO05.shtml
Contd…
(  HM Launches New Amby Variant.
KOLKATA: Hindustan Motors (HM) on Sunday launched its latest offering, Avigo, and said that the company would roll out a light commercial vehicle within six months .   ''HM will roll out six-tonner LCV from its Uttarpara plant within six months,'' Satish Burman, company vice-president told newsmen after the launch of Avigo and two new MUV’s  at the Kolkata Automobile Fair, 2004. 

Declining to say anything on the investments required for manufacturing the LCV, Burman said the company has the engine to drive the LCV, which would be rolled out in six months time.  HM's latest offering Avigo, a variant of Ambassador, also manufactured at the Uttarpara plant, he said with re-styled exteriors and refurbished interiors the car has a completely new retro look with posh & modern interiors while maintaining the upgraded technical features that made it a truly contemporary car.

Avigo will continue featuring the 1.8-litre-strong Isuzu MPFI petrol and 2.0 litre diesel engines and Isuzu five-speed gear box.  Avigo carries a price tag of Rs 4.98 lakh (ex-showroom, Kolkata) for petrol and Rs 4.77 lakh (ex-showroom, Kolkata) for the diesel version.    He said HM is likely to sell 18,000 to 20,000 vehicles from its Uttarpara plant during 2003-04

Referring to two new multi-utility vehicles – Porter Plus and Hardtop Trekker – he said with the launch of Porter Plus, HM was aiming to capture a significant part of the fast growing pick-up market all over the country.    Hardtop Trekker, on the other hand, was targetted to commercial and private segments, he said adding its target market would be for lower end of public transportation and institutions which was fast growing and has a large market.

<http://economictimes.indiatimes.com/articleshow/512440.cms>
(  Six New Cars in Next Six Months.
NEW DELHI: If you had any doubts about just how hot the car mart is, the timing of the biggest bunch of launches this year should put it to rest.   Call it Motown's midsummer bash – the industry is looking forward to as many as six brand new products to be launched in as many months across the upper B, C, upper C, lower D and SUV segments. 

Hyundai Elantra :  On the anvil are such top-throttle debutantes like the Chevy Tavera, the Hyundai Elantra and Getz,  the Skoda L&K and Superb and the Fiat Petra.    First to roll out would be the Skoda L&K and Superb. Both D-segment offerings, the company intends to launch the L&K beginning March and the Superb towards the end of the month. Skoda will also start tests for a brand new platform car in May though officials are tightlipped on details. 

Close on the heels of the Skoda double bill will come the Fiat Petra, the 1900 cc diesel sedan which will be directly pitched against the Tata Indigo and the Ford Flair. To be launched in April, the Petra is basically the new Siena in a diesel avatar and, say company sources, is likely to be priced in the Rs 5-lakh range.   But the real big-ticket launch month will be June with both the Chevy Tavera and the Hyundai Elantra scheduled for debut that month. 

The Chevy Tavera is tipped to be General Motors' next generation bread and butter model. The all-diesel SUV (whose Isuzu engine will be sourced from Hindustan Motors' Pithampur plant) will come in a range of variants and is expected to straddle the Rs 6 lakh - Rs 8 lakh range.   The Hyundai Elantra sedan, though predominantly petrol, will also have a diesel CRDi option. According to sources in the company, the Elantra is likely to debut by end-July and will be Hyundai's answer to the Toyota Corolla and Skoda Octavia that currently dominate the lower-D segment. 

The last of the summer launches would be the Hyundai Getz which will take on the Fiat Palio and Corsa Sail in the upper-B segment. The Getz is scheduled for launch in August, say company sources. 

Contd…
The summer splash this year will of course rival last year's seven-model haul from January to August. Last summer saw the launch of the Toyota Corolla, the Chevy Forester, the Suzuki Grand Vitara, the Honda CR-V, the Corsa Sail, the Chevy Optra and the Hyundai Terracan. 

What's different this year, though, is that most of the debutantes are in big volume segments unlike the CBU launches of 2003.    Part of the reason why so many launches have bunched up in the first half of the year is because of capacity expansion. For companies like Hyundai and General Motors, the capacity addition programme undertaken last year will only near completion around this summer. Hence the timing of the launch.    As for Skoda, the move to a CKD operation a couple of months ago has also determined the timing of the L&K and Superb debut. 

<http://economictimes.indiatimes.com/articleshow/msid-506912,curpg-3.cms>
(  Toyota's IMV Launch in India likely in January ‘05.
BANGALORE / NEW DELHI:  Toyota will launch its new IMV (international and innovative multi-utility vehicle) on Indian roads in Jan 2005.   But first, it is likely to unveiled before the Thai market towards Sept-Oct. ‘04 year. The all-new vehicle will be taken to the ARAI, Pune for homologation in the second half of this year. It will be powered possibly both by CRDi diesel & petrol engines. 

 The Toyota will look at making the engines compliant with both Euro II and III emission norms since vehicles in India will be switching to a higher gear from April 2005. While the metros and major cities will graduate to Euro III emission norms and by that understanding to a higher quality of fuel, the rest of India will move up from Euro I to II norms. The engines will basically be designed to be sturdier and tuned up to deal with both fuel types. In fact absence of Euro III compatible fuel has prompted many car makers to postpone some new cars launches because their engines will not perform to the desired level, and will even suffer higher wear and tear. 
http://economictimes.indiatimes.com/articleshow/507510.cms
 (  Belgium : EU and Carmakers Fail to Agree on CO2 Emissions Objectives.
23 Feb 2004 :  The European Commission has signaled it is sticking to an ambitious programme to cut vehicle CO2 emissions, blocking overtures by the motor industry to reduce long-term objectives.  In a document published February 11, the commission reaffirmed its objective to reduce per-car CO2 emissions to an average of “120 grams per kilometer by 2005, and by 2010 at the latest," Automotive News Europe said.

Carmakers are unlikely to meet the 120g/km target by 2005, but “it remains realistic to meet the objective by 2010 if the necessary measures are taken and all efforts are made,” the commission said in a report to the EU council of ministers and parliament.    Beneath the bland language, carmakers and the EU are locked in a tug-of-war over how much and how quickly carbon-dioxide emissions will be reduced. It is a struggle fought with diplomatic politeness, but the stakes are high.

European carmakers are positioning themselves to ask to slow the long-term pace of CO2 reductions. EU regulators are responding that they want to speed CO2 cuts.   So far, the CO2 reduction goals are voluntary. In separate agreements, ACEA, the European carmakers association, and Japanese and Korean carmakers pledged to cut emissions to 140g/km by 2008 (2009 for the Asian brands) and 120g/km by 2012 (2013 for Asians). But the EU can legislate stiffer rules if it is dissatisfied.

Last October, Renault chairman Louis Schweitzer, then ACEA chairman, told Automotive News Europe that 120g/km by 2012 was an “unreasonable” target. Carmakers argue that consumers shun low fuel consumption vehicles and that the investment required to bring CO2 emissions to the 120g/km level is prohibitive.   ACEA carmakers publicly say they can only meet their commitment to 140g/km by 2008.   But European carmakers may be ready for a compromise. EU sources say ACEA suggested in a preliminary note to the EU in December that cutting CO2 emissions by 5% between 2008 and 2012 might be possible. This would mean a CO2 emission average of 133g/km.

Contd…
ACEA spokesman Alfredo Filippone denied the group made any such suggestion.  EU figures show the CO2 reduction since 1995 has been slightly less than suggested by carmakers – 10.8% instead of 12.1% claimed by ACEA.    According to an EU official, who declined to be named, ACEA is being less transparent with its CO2 figures than JAMA.

<http://www.just-auto.com/news_detail.asp?art=43611>
( U.S. Push for Diesel Poses Risk to Public Health, Scientists say.
 
Diesel fuel is now at the center of a delicate balancing act between smog production and global warming. Some lawmakers and car manufacturers advocate widespread diesel use in passenger vehicles as a strategy for reducing the production of so-called ''greenhouse gases'' thought to cause global warming. But according to a new study, replacing gasoline vehicles in the United States with diesel vehicles - equipped even with the most modern pollution controls - may increase smog production over most of the country. 


''If provisions in last year's United States energy bill pass this year, many diesel vehicles will qualify for the same tax credits as hybrid and hydrogen fuel cell vehicles,'' said Mark Jacobson, associate professor of civil and environmental engineering and lead author of the study published January 30 in the journal Geophysical Research Letters. He added, ''It is a surprise to me that this proposal was made before its possible effect on public health was evaluated.'' 


The main component of smog is ozone. In the upper atmosphere it absorbs intense cancer-causing ultraviolet radiation from the sun and prevents it from reaching Earth. In the lower atmosphere where we breathe, however, ozone is a respiratory irritant associated with decreases in lung function and increases in hospital visits for respiratory causes. Children, the elderly and individuals with preexisting respiratory disease have increased sensitivity to ozone exposure. 


Ozone is formed in the lower atmosphere through sunlight-initiated chemical reactions between nitrogen oxides and hydrocarbons - compounds found in vehicle exhaust. The U.S. Environmental Protection Agency has designated ozone and nitrogen dioxide, along with four other air pollutants, as ''criteria pollutants'' for setting concentration standards for the protection of public health and the environment. 


Compared to gasoline-fueled vehicles, diesel-fueled vehicles emit more nitrogen oxides and hydrocarbons, as well as fine particles linked to reduced lung and cardiovascular function. Last year, less than 1 % of all existing passenger vehicles in the United States were fueled by diesel, but there is an increasing trend toward diesel use. Supporters promote diesel vehicles as obtaining 20 to 30 % better mileage than do equivalent gasoline vehicles. Such improved fuel efficiency should result in lower emission of compounds that lead to the production of carbon dioxide, a major greenhouse gas. But, according to Jacobson, diesel does not provide a dramatic reduction in carbon emissions. Instead only a modest 5 to 15 % decrease results. This is because diesel contains more carbon per gallon of fuel than does gasoline. 


''Modern'' diesel vehicles do not, however, emit the black, sooty exhaust characteristic of traditional diesel vehicles. This is thanks to better engines, improved fuel mixes and enhanced pollution control technologies such as particle traps and devices for controlling nitrogen oxide emissions. 

To examine the results of using cleaner diesel technology, Jacobson and his colleagues at the California Institute of Technology, University of Iowa and Argonne National Laboratory used mathematical models to simulate the effects of replacing all gasoline-fueled vehicles in the United States with ''modern'' diesel-fueled vehicles. The scenario was ''best case,'' since diesel vehicles in the United States do not yet have pollution controls such as traps and filters. 

Contd…


The researchers programmed data from the extensive U.S. National Emission Inventory into their model. The inventory contains emissions from hundreds of thousands of sources including 1,700 types of vehicle sources, of which 870 types are gasoline. The researchers validated their model by comparing current conditions with observations from the U.S. Ambient Air Quality database. The computer model incorporated all the processes that affect pollution in the atmosphere: emission, gas chemistry, particle processes, meteorology, transport, radiation, clouds, and removal by rainfall and deposition. 


The main result of the study is that when gasoline vehicles were switched with diesel, there was an increase in surface ozone over 75 % of the United States, particularly in the Southeast. There was a slight decrease over the remaining 25 %, but on average, surface level smog increased over the United States. In the lower atmosphere, just above the surface, ozone levels increased across the entire country. 


In addition, the researchers found that pollutants other than ozone also increased, and confirmed that to reduce ozone levels over most of the United States, controlling vehicular nitrogen oxide emissions would be more effective than controlling hydrocarbon emissions. This is particularly true in the Southeast, where natural vegetation emits high levels of hydrocarbons that react with vehicular nitrogen oxide to form ozone. 


Jacobson recommended low-emission gasoline-fueled vehicles and high-mileage gasoline-electric hybrid vehicles as the best strategy for reducing vehicle-related air pollution and climate problems simultaneously.

<http://www.scienceblog.com/community/article2289.html>
( ( ( ( ([image: image1][image: image2][image: image3]
ECMA








9

