










Administrator
Text Box
Annexure I



Hydrogeological Study Report 
For Ash Dyke of 

Jindal Power Limited. 
Near Dolesara Village, Block: Tamnar, 

District: Raigarh, 
State: Chhattisgarh 

 
 
 
 
 

 
 
 
 
 

Prepared by: 

 
VOLCONS SOLUTIONS 

OFFICE:PLT.NO.D/36,GROUND FLOOR,ROURKELA 
DIST:SUNDARGRAH,ODISHA-769014 

TELEFAX.NO.0661-2472641.MOB.NO.09437212363 
MAIL ID:volcons.odisha@gmail.com 

 
 
 
 
 
 
 
 



 

 

TABLE OF CONTENTS 

 

 

 

 

 

 

 

 

SL.NO. CONTENTS PAGE NO. 

Chapter1 INTRODUCTION  

1.1 Background 1 

1.2 Project Area and Description 2-3 

1.3 Objectives and Scope of the work 4 

1.4 Methods of Investigation 5 

Chapter 2 EXISTING ENVIRONMENT  

2.1 Location 6 

2.2 Physiography and Drainage 6-8 

2.3 Climate and Rainfall 9-10 

2.4 Geology 11-13 

2.5 Hydrogeology 14 

2.5.1 General Hydrogeology 14-15 

2.5.2 Depth to water table 16-17 

2.5.3 Groundwater flow regime 18-19 

2.6 Soil 20 

2.6.1 Overall Profile 20 

2.6.2  Field Bore log 20-22 

Chapter 3 WATER QUALITY OF GROUNDWATER 23-27 

Chapter 4 HEAVY METALS IN FLY ASH AND SOIL 
PARAMETERS ANALYSIS 

28 

4.1 Sub Surface Litholog 29-33 

4.2 Leachate Test (Soil) for Heavy Metals for Fly 
Ash in Ash Pond area 

33-36 

Chapter 5 CONCLUSION AND RECOMMENDATION 37-38 

Chapter 6 REFERENCES 39 



 
 

 Page - 1 - of 40     
 

 

 

 

CHAPTER 1: 

INTRODUCTION 

1.1 Background 

Coal occupies an important position in the Indian energy sector. About 112 million tons of 

fly ash is generated annually in India by thermal power plants as a byproduct of coal 

combustion. Fly ash quality depends on coal type, coal particle fineness, percentage of ash 

in coal, combustion technique, air/fuel ratio, and boiler type. In India, studies have been 

carried out toward management of fly ash disposal and utilization. Fly ash is utilized in 

cement and construction. However, the rate of production is greater than consumption. The 

unused fly ash is disposed into holding ponds, lagoons, landfills and slag heaps. Disposal 

of large amounts of fly ash in landfills, and surface impoundments or its reuse in 

construction materials is of environmental concern. Fly ash contains trace amounts of toxic 

metals that may have negative effects on human health and on plants. The main aim of this 

study was to investigate the leaching behavior of fly ash to be disposed in the ash pond at 

Jindal Power Limited's Thermal Power Plant and to investigate the potential influence from 

the ash disposal on ground water quality. 

This report presents the result of a Hydro geological assessment carried out for the 

construction of the ash pond for  2400 MW (4 X 600MW) Thermal Power Plant of M/s Jindal 

Power Ltd. The site is located east of Ambikapur Highway Marg near Dolesara village of 

Tamnar block in Raigarh district of Chhattisgarh state (herein after referred to as "site") 

(Figure -1). 

The purpose of this report is to delineate subsurface geological features in and around the 

Ash pond locations, to assess the groundwater flow field conditions, the potential impacts 

on groundwater quality and possibility of soil contamination from the Ash Pond along with 

the surface and ground water monitoring program, and the leaching behavior due to ash 
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pond operations in the core and the buffer zone of the site. In these studies, the leaching of 

heavy metals like Ba, Ca, Fe, Zn, Al, Mn, Mg, Sb, Be, Si, Cd, Cr, As, Hg, Se, CN, Ni, Co, 

Cu, Pb, Mo, and Sn from Fly ash was investigated in order to predict potential 

environmental pollution. 

Hydro geological report involves collections of data on sub-surface geological features, 

potential for ground water contamination, lab test on leaching behavior of ash with respect 

to heavy metals etc. over an area of 5 KM radius surrounding the project site.  

1.2 Project Area and Description 

The proposed site covers an area of 236.032 hectare and is located in the Survey of India 

toposheet number 64 N/08 at latitude 22°08'48.12”N and longitude 83°25'39.45"E. The site 

area is situated near village Dolesara within the Tamnar block of Raigarh district in the state 

of Chhattisgarh.  

Tamnar is a small town, situated in the Raigarh District of Chhattisgarh. It is located at a 

distance of 23.9 KM from the city of Raigarh. It lies at an elevation of 225 m above sea level 

and is also a passing point of the Kelo River. 

 

The location map of the plant site has been provided in Figure - 1. 
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About Power Plant 

Jindal Power Ltd (JPL), has set up a 1000MW coal based Independent Power Plant (IPP) 

in India. It has expanded its existing 1000 MW Power Plant by constructing an additional 

2400 MW (4x600 MW) of thermal generation near village Tamnar in Raigarh District in the 

State of Chhattisgarh. 

 

1.3 Objectives and Scope of the work  

The study was undertaken to generate hydro geological data through field investigations to 

prepare ground water assessment report for ash dyke near Dolesara village, Tamnar — 

M/s Jindal Power Limited (JPL). The principal objective of the study is to understand the 

hydrogeological features including ground water level and leaching behavior.  

 

The scope of the work includes: 

1. Delineating subsurface geological features in and around the Ash Pond area. 

2. Potential for groundwater and soil contamination in and around the Ash pond. 

3. Ground water table, groundwater and surface water quality and monitoring program. 

4. Leaching behavior due to Ash pond operation. 

5. Determine whether the discharge is to a usable aquifer, or unusable aquifer or ground 

water  not in an aquifer.  

6. Soil investigation through bore holes to know soil strata, permeability, soil bearing 

capacity etc. 
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1.4 Methods of Investigation 

VOLCONS SOULTIONS has collected the hydro geological data of key wells through field 

survey, studying the present groundwater conditions. The water level data from 12 key 

wells was collected for May 2016. The fluctuation of water levels was interpreted in relation 

to the proposed industrial activity and its impact on quality of water in nearby area. 

 

The ash generated at the plant will be disposed at the ash pond in the form of ash slurry. In 

this process, there is potential for groundwater quality and soil contamination in the area in 

and around the ash pond. The magnitude of impact shall depend upon the present hydro 

geological conditions of the area and leaching behavior of ash with respect to heavy metals. 

To achieve these aims, studies were undertaken in the following order: 

1. The geology of the area and the subsurface conditions have been studied and 

interpreted based on the ground water exploratory data and geological studies made by 

GSI, Dept. of Geology and Mines, Govt. of Jharkhand and different research papers. 

2. Intensive well inventory of the area has been undertaken to evaluate the status of 

the ground water level of the buffer and core zones within 5 KM radius from the proposed 

plant site. 

3. The seasonal fluctuations of water level in response to groundwater recharge due to 

rainfall have been estimated based on local information, field observations and secondary 

data from different sources. 

4. The ground water flow regimes have been worked out using observed water levels 

and the spot heights of the measuring stations. 

5. Water samples from varying ground water sources were collected for chemical 

analysis in order to establish the water quality. 

6. Fly ash sample has been collected to undertake Leachate test for heavy metals. 

Interpretations and recommendations were made on the basis of the Ash report from 

Leachate test. 

 

 



 
 

 Page - 6 - of 40     
 

 

CHAPTER 2: 

EXISTING ENVIRONMENT 

2.1 Location 

The proposed ash dyke covers an area of 236.032 hectare and is located in the Survey of 

India toposheet number 64 N/8 at latitude 22°08'48.12"N and longitude 83°25'39.45"E. The 

site area is situated near village Dolesara within the Tamnar block of Raigarh district in the 

state of Chhattisgarh.  

2.2 Physiography and Drainage 

The area is generally characterized by rolling topography. The highest elevation is at 302 

meters AMSL in the North-East and the lowest elevation point is at 240 meters AMSL in the 

South Western region of the buffer zone. The general slope of the buffer zone is towards 

South-West. The average ground level elevation is around 225 meters AMSL. The area is 

occupied mostly, by softer horizons of Barakar Formation showing, in general, an 

undulating topography. Barakar sandstones on the North and North¬East also occur as 

ridges. 

The drainage system of the district may be divided into two parts - Northern and Southern 

part. In Northern part, the streams and rivers originating in the hills of Chhotanagpur 

plateau have Southward slope and the Mand, Kelo, Kuruket and Ib are the important rivers 

that flows in this region. These rivers are perennial in nature. The Kelo and Kuruket rivers 

form the main drainage system of the Raigarh Coalfield. However, the drainage system 

originating in the Southern part of the district flows in North and in North-East direction 

before joining the Mahanadi River. These rivers are non-perennial in nature except the Lath 

nala.  

In the area under study, the Southerly flowing Kuruket River is the main drainage with its 

numerous tributaries flowing either from West or from North-East. The buffer zone is 

drained by Pajhar Nala, one of the main tributary of Kelo River, flowing in North-South 

direction. The drainage system has moderate and steep valleys between hill ranges. The 

drainage pattern is dendritic to sub parallel. Kuruket nala joins Mand River which finally 

joins River Mahanadi at Chanderpur before draining the entire Northern and Central parts 

of the district. Kelo and Ib rivers also join Mahanadi. 

The Topographical map of the Buffer zone (5KM) of the Proposed ash pond area of Jindal 

Power Ltd. has been provided in the Figure no – 2 and the Drainage map of the Buffer zone 

of the Proposed ash pond area of Jindal Power Ltd. has been provided in the Figure no - 3. 
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2.3 Climate and Rainfall 

2.3.1 Climate 

The climate is warm and temperate. When compared with winter, the summers have more 

rainfall. The Koppen-Geiger climate classification is "Cwa" (Humid Subtropical Climate- with 

dry winters). The average annual temperature in Raigarh is 25.1 °C. About 980 mm of 

precipitation falls annually. The bulk of rainfall precipitates between June and September. 

The day temperature can rise to around 48 °C during the summer season and can drop to 

around 9 °C during the winter season. A Humid Subtropical Climate is a zone of climate 

characterized by hot, usually humid summers and mild to cool winters. 

Three broad seasons can be recognized as: 

• The winter season from October to February 

• The summer/ hot season from March to May 

• The monsoon/ rainy season from June to September 

The South-West monsoon is the predominant rainy season of the study area. It generally 

starts around mid-June and continues till September. There is significant spatial as well as 

temporal variability in the amount as well as the intensity of rainfall in different parts of the 

study area, due to topographic and altitude variations. 

The metrological data for the district level has been collected from the nearest 

Meteorological observatory located at Raigarh town. 
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2.4 Geology 

The district is mainly covered by rocks of Archaean to Cretaceous age, with some isolated 

pockets of recent to sub-recent alluvium. Based on the water bearing property, the rocks of 

the district can be divided into: 

(i) Hard rocks: comprising crystalline and metamorphic and consolidated sedimentary 

rocks of Chhattisgarh Super group; and 

(ii) Soft rocks: comprising semi consolidated rocks belonging to Gondwana Super group 

and younger alluvium. 

The Gondwana sediments cover 40% area of the district. The Gondwana rocks of the area 

are divided into (1) Talchir Formation (2) Karharbari Formation (3) Barakar Formation and 

(4) Kamthi Formation. The Gondwana rocks are faulted and intrusive and are rarely present 

in the district. 

The bulk of the complex comprising the buffer zone is of the Barakar formation. The 

Barakars are represented by thick sequence (>500 m) of sandstone, shale, clay stone, and 

sand shale intercalation. The Barakar sandstone/shale are semi -consolidated, horizontally 

to low dipping strata. The sandstone is sub-arkosic in composition, fine to coarse grained, 

poor to moderately sorted. The shales are generally black and carbonaceous. 

Barakar Formation: 

Talchir formation is, in general, conformably overlain by Barakar Formation. Barakar strata 

are mainly exposed along the Kuruket River and its tributaries. The total thickness of 

Barakar Formation, intersected in boreholes is approximately 650 m. The sediments are 

represented by multistoried sandstone, grey shale, carbonaceous shale and number of coal 

horizons which display repetitive fining upwards cycles. Burnt outcrops of coal also occur at 

different places. The sandstones are, in general, poorly sorted, white to greyish white in 

colour. Fine grained sandstones are frequently micaceous and cross-laminated while 

coarse-grained variety is mostly massive and is arkosic in nature. Reworked shale clasts 

and stringers of coal are occasionally dispersed within the sandstone horizon. Thin pebble 

beds also occur at times within the sandstone units. 
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On the basis of gross lithological attributes as evident from surface and sub-surface data, 

Barakar rocks of the area can be tentatively sub-divided into three broad litho-assemblages 

as (i) Lower (ii) Middle and (iii)Upper Members. 

The Lower Member is characterized by relative predominance of coarser arenaceous facies 

than the other two members while the Middle Member is more argillaceous than the rest. 

The Upper Member on the other hand is represented by relative predominance of fine 

arenaceous facies than the Lower Member and less argillaceous than the Middle Member. 

Alluvium: 

Alluvium occurs in the area are mainly confined along stream, on either sides extending 0.1 

to 0.5 KM at places. This comprises mainly sand, clay, silt and kanker. It attains a maximum 

thickness of 20 meters along the drainage. 

The Geological map of the Buffer zone of the Proposed ash pond area of Jindal Power Ltd. 

has been provided in the Figure no - 4. 
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2.5 Hydrogeology 

2.5.1 General Hydrogeology: 

The aquifer controlling ground water flow can be broadly divided into two major media: 

(1) Fractured media and 

(2) Porous media. 

The shallow aquifers are wide spread and present both in hard and soft rocks in the district 

and in the buffer zone. The shallow aquifers are being tapped through dug wells, dug cum 

bore wells or shallow bore wells drilled to a depth of 60 m. The shallow aquifer is mainly 

constituted of weathered mantle and shallow fractures. The thickness of weathered mantle 

varies from 5 to 20 meters below ground level (BGL). The deeper aquifers have also been 

identified in both hard and soft rocks. The development of the deeper aquifer in hard rock 

area is localized in patches of Baramkela, Pusaur and Raigarh blocks occupied by Raigarh 

Formation. The deeper aquifer is being tapped by using power pumps. The depth of these 

bore wells varies between 60 to 120 m BGL. Barakars are the most promising formation 

present in the buffer zone. The deeper zone in Barakar Formation beyond 180 m in depth 

has more ground water potential. The ground water occurrence in hard rocks particularly in 

crystalline and metamorphic terrain is restricted to phreatic zone only, which extends down 

to 60 m. The distribution of ground water in these formation show that the morphological 

low areas have better ground water potential than the high areas. The area of the buffer 

zone is suitable for dug wells and shallow bore wells up to 60 m depth. 

The ground water occurs in both phreatic and semi-confined to confined conditions. Tamnar 

is one of the two distinct perennial auto-flow zones that have been demarcated in the Kelo 

river sub basin. The deeper aquifer zones encountered between 150 to 400 m BGL has 

maximum of 6 m piezometric head above ground level. Oozing of springs is common in 

Barakar sandstone/shale area. 

The Transmissivity and Storativity of Barakar Formation ranges between 3 to 143 m2/ day 

and 1.72 x 10-2 to 7.86 x 10-4 respectively. Depth to water level in the phreatic aquifer 

during pre-monsoon period remains mostly between 3 to 14 m BGL and that in post-

monsoon period lies between 2 to 6 m BGL. Similarly, the water level in the semi-confined 

to confined aquifers vary from 10 to 60 m BGL in pre-monsoon and 5 to 15 m BGL in post-

monsoon period. The Hydro geological map of the Buffer zone of the proposed ash pond 

area of Jindal Power Ltd. has been provided in Figure - 5. 
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2.5.2 Depth to Water Table: 

DEPTH TO WATER LEVEL MAP: 

The depth to water level is observed through 12 observation wells (Table 2B) distributed 

throughout the buffer zone. The depth to water level map indicates the overall view of depth 

to water level of the buffer zone (Fig 6). The figure reveals that the deepest water level 

occurs in central region (8 and above 8 m BGL) and the shallowest water level occurs in 

south western portion of the buffer zone (below 3 m BGL). 

The Depth to Water Level map in Buffer zone of the proposed ash pond area of Jindal 

Power Ltd. has been provided in Figure - 6. 
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2.5.3 Groundwater flow regime 

Water Table Map: The altitude of water level is determined by the reduced level in all 

of the 12 observation wells (Table 2A). The water table contour map drawn indicates 

the flow direction of the ground water within the buffer zone. The water table elevation 

contour map has been drawn based on observed pre-monsoon levels and spot 

elevation estimated from topographic contour. As inferred from the water table contour 

map, the regional flow of ground water has been found to be towards South that is in 

the direction of the flow of the Pajhar Nadi from North to South in the of the study area. 

Table - 2A 

Details of wells inventoried in Buffer zone of the proposed ash pond of Jindal Power Ltd. 
 

 
 

 

 

 

Sl. 
No. 

Well no. Location Latitude 
North 

Longitude 
East 

Water level 

BGL (in m) 
RL 

(in m) 
Altitude  

(in m) 

1 S1 Manjhapar
a 

22°06'43.76" 83°26'50.29" 6.75 261.00 254.25 

2 S2 Dolesara 22°08'44.73" 83°25'46.99" 1.70     265.00       270.23 

3 S3 Dolesara 22°08'44.73" 83°25'46.99" 1.70 276.00 274.30 

4 S4 Barkaspali 22°09'38.25" 83°24'33.23" 6.57 277.00 270.43 

5 S5 Chitwahi 22°09'35.87" 83°26'05.81" 2.79 273.00 270.21 

6 S6 Bhalumuda 22°10'28.40" 83°26'43.71" 6.72 301.00 294.28 

7 S7 Mudagaon 22°08'58.58" 83°28'05.6" 4.60 276.00 271.40 

8 S8 Kunjemura 22°07'45.4" 83°28'02.32" 6.25 269.00 262.75 

9 S9 Regoan 22°07'32.24" 83°26'19.85" 10.20 266.00 255.80 

10 S10 Basanpali 22°05'58.24" 83°25'31.35" 3.07 253.00 249.93 

11 S11 Devgarh 22°08'2.81" 83°23'37.61" 5.96 256.00 250.04 
12 S12 Jarikela 22°07'12.04" 83°24'37.91" 6.90 288.00 281.10 
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2.6 Soil 

2.6.1Overall Profile: The soils of the district have a large aerial variation. The red colored 

residual soil is derived from the lateritization of shale and sandstones and the area covered 

by such type of soil is known as "Bhata". The black colored soils are locally known as 

"Kanhar". Similarly there are pale yellow sandy loamy soils which are locally known as 

"Matasi" and "Dorsa". 

The area under Tamnar block has been covered by Ultisols and Alfisols.  Alfisols are a red 

& sandy soil mainly consisting of sand, kanker and pieces of rock fragments (sandstone) 

and clay. Ultisols are a red & yellow soil mainly consisting of sand, silt and clay. 

2.6.2 Field Bore log 

 

BORE 
HOLE 
NO. 

DESCRIPTION 
TERMINATION 

DEPTH OF 
BORING 

DATE OF 
BORING 

TYPE OF 
SAMPLE 

COEFFICIENT 
OF 

PERMEABILITY 
(CM/SEC) 

1 Yellowish grey 
sandy clayey silt 

0-0.7 MTR 06/05/2016 DS  

Greyish brown 
sandy clayey silt 
with 
kankar mix highly 
decomposed to 
weathered rock 

0.7 - 2.15 MTR  DS  

2 Yellowish grey 
sandy silt 

0 - 0.6 MTR 06/05/2016 DS  

Stiff to very stiff 
greyish brown 
sandy 
silty clay with 
kankar 

0.6 - 2.3 MTR  DS  

Greyish brown 
highly decomposed 
product of rock mix 
with soil 

2.3 - 2.6 MTR  DS  

3 Yellowish sandy 
clayey silt 

0 - 0.5 MTR 07/05/2016 DS  

Reddish grey sandy 
decomposed 
product of rock with 

0.5 - 2.15 MTR  DS  
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boulder 

4 Yellowish grey 
sandy silty clay with 
kankar 

0 - 0.8 MTR 07/05/2016 DS  

Greyish brown with 
white patches 
highly decomposed 
product of rock 

0.8 - 1.2 MTR  DS  

 Dark grey silty clay 
with decomposed 
product of rock 

1.2 - 3.15 MTR  DS  

5 Yellowish grey 
sandy silt with 
kankar 

0 - 0.7 MTR 08/05/2016 DS  

Brownish grey silty 
clay with 
decomposed 
product of rock 

0.7 - 2.5 MTR  DS/UDS 3.73 x 10 −5 

Greyish highly 
decomposed 
product of 
rock mix with soil 

2.5 - 3.09 MTR  DS  

6 Yellowish brown 
sandy clayey silty 
mix kankar 

0 - 0.6 MTR 08/05/2016 DS  

Reddish sandy silty 
clay with mooram 

0.6 - 2.0 MTR  DS/UDS 4.09 x 10 −5 

Greyish brown 
highly decomposed 
to 
decomposed 
product of 
weathered 
rock mix with soil 

2.0 - 3.0 MTR  DS  

7 Yellowish brown 
sandy clayey silty 

0 - 0.8 MTR 08/05/2016 DS  

Reddish grey silty 
clay with mooram 

0.8 - 2.1 MTR  UDS/DS 3.66 x 10 −6 

Reddish grey 
decomposed to 
wethered 
rock 

2.1 - 3.0 MTR  DS  

8 Yellowish grey 
sandy clayey silt 

0 - 0.9 MTR 09/05/2016 DS  
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with 
Kankar 

Blackish grey highly 
decomposed to 
weathered rock 

0.9 - 2.0 MTR  DS  

9 Yellowish brwon 
sandy sitly clay mix 
with kankar 

0 - 0.8 MTR 09/05/2016 DS  

Brownish grey 
sandy decomposed 
product of rock 

0.8 - 3.0 MTR  DS  

10 Yellowish brwon 
sandy clayey silt 

0 - 0.7 MTR 09/05/2016 DS  

Brownish grey 
sandy clay with 
mooram 

0.7 - 1.5 MTR  DS  

Greyish brown 
highly decomposed 
product of rock mix 
with soil 

1.5 - 3.0 MTR  DS  
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CHAPTER 3 

WATER QUALITY OF GROUND WATER IN THE BUFFER ZONE 

A suitable quality of water is whose characteristics make it acceptable for the needs of 

particular purpose, be it industrial, domestic or agriculture. The determination of the quality 

of water that will be utilized is a prerequisite to any establishment of industry as well as any 

domestic use by people within the area. During the field study, water samples were 

collected from dug well including bore well, to know the suitability of water for domestic and 

industrial use. The location and source of water samples collected have been given in 

Table - 3A. 

Table - 3A 

Location of water samples collected in and around Tamnar site for Chemical Analysis 

Sl. 
No. 

Water 
Sample 

code 

Location/ 
Village name 

Water 
level 
(m) 

  Parameters for chemical analysis 

B.G.L R.L. Altitude 

pH, E.C., Ca, Mg, K, F, NO3, 

HCO3, Cl, SO4, CO3, As & TDS 

1 S1 Manjhapara 6.75 261.00 254.25 ----do---- 

2 S2 Dolesara 1.7 265.00 270.23 ----do---- 

3 S3 Dolesara 1.7 276.00 274.30 ----do---- 

4 S5 Chitwahi 2.79 273.00 270.21 ----do---- 

5 S8 Kunjemura 6.25 269.00 262.75 ----do---- 

6 S9 Regoan 10.2 266.00 255.80 ----do---- 

7 S10 Basanpali 3.07 253.00 249.93 ----do---- 

8 S12 Jarikela 6.9 288.00 281.10 ----do---- 
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Results of the chemical analysis 

• pH of ground water is slightly alkaline in nature and varies between 6.8 to 7.65. 

• Odour of the sample collected is unobjectionable and the taste is agreeable. 

• Turbidity is in the range of 0.5 to 3.0. 

• Electrical conductivity of ground water varies between 266 micro mhos/cm and 1503 

micro mhos/cm at 250°c. 

• Total Dissolved Solid (TDS) are within permissible limits prescribed by the Bureau of 

Indian Standards (BIS) and is in the range of 160 to 902 mg/l. 

• Total Hardness of Calcium Carbonate of ground water varies between 88 to 332 

mg/l. 

• The low value of Iron (Fe) varies between 0.05 to 0.83 mg/l. 

• The low value of Sulphate varies between 1.03 to 82.1 mg/l. 

• The value of Fluoride varies between 0.45 to 0.60 mg/l. 

• The low value of Chloride varies between 11.34 to 141.8 mg/l. 

• The value of Nitrate for ground water varies between 4 to 14 mg/l. 

• The value of Calcium varies between 14.43 to 44.8 mg/l. 

• The value of Magnesium varies between 4.86 to 54.43 mg/l. 

• The value of Arsenic is below 0.03 mg/l. 

• Total Alkalinity due to Calcium Carbonate is in the range of 100 to 400 mg/l. 

• The value of Mercury is below 0.0005 mg/l. 

• The value of Lead is below 0.01 mg/l. 

• The value of Chromium is below 0.05 mg/l. 

The range of different chemical constituents have been given in Table - 3B 
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Table - 3B 

Comparison of BIS standards with Chemical Analysis of ground water samples collected from Buffer 

Zone of the proposed ash dyke area of Jindal Power Ltd. 

 

Sl 
no 

Chemical constituent Range (mg/l) 
BIS Standards 

(mg/l) 

Permissible Limits in 
absence of the 

alternate source 

1 pH 6.8 - 7.65 6.5 - 8.5 No relaxation 

2 Odour 
Unobjectionabl

e 
Unobjectionabl

e 
- 

3 Taste Agreeable Agreeable - 

4 Turbidity, NTU, Max 0.5 - 3 5 10 

5 
Electrical Conductivity, μmhos/cm, 
Max 

266 - 1503 - - 

6 
Total Hardness (as CaCO₃), mg/l, 
Max. 

88 - 332 300 600 

7 Iron (as Fe), mg/l, Max. 0.05 - 0.83 0.3 No relaxation 

8 Chloride (as Cl), mg/l, Max. 11.34 - 141.8 250 1000 

9 Fluoride (as F) mg/L, Max. 0.45 - 0.6 1.0 1.5 

10 Arsenic (as As), mg/l, Max <0.03 0.05 No relaxation 

11 Dissolved Solids mg/l, Max. 160 - 902 500 2000 

12 Calcium (as Ca), mg/l, Max. 14.43 - 44.8 75 200 

13 Magnesium (as Mg), mg/L, Max. 4.86 - 54.43 30 100 

14 Sulphate (as SO₄), mg/l, Max. 1.03 - 82.1 200 400 

15 Nitrate (as NO₃), mg/l, Max. 4 - 14 45 100 

16 Alkalinity (as CaCO₃) mg/l, Max. 100 - 460 200 600 

17 Mercury (as Hg), mg/l, Max. < 0.0005 0.001 No relaxation 

18 Lead (as Pb), mg/l, Max. < 0.01 0.01 No relaxation 

19 Chromium (as Cr⁶⁺), mg/l, Max. < 0.05 0.05 No relaxation 
 

 

Ground water of core zone and buffer zone has been found suitable for domestic as well as 

industrial use. The assessment of different samples collected is given in Table - 3C and 

summarized in Table - 3D. 
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Table - 3C 

Remarks on Chemical Analysis of the collected water samples from the Buffer Zone 

of the proposed ash dyke area of Jindal Power Ltd. Near dolesara village, Tamnar 

Block, Raigarh District, Chhattisgarh 

 

 

Sl. 
No. 

Well 
No. 

Buffer Zone Location Remarks 

1 S1 Tamnar Manjhapara 
This water sample after chemical 

analysis found satisfactorily. 

2 S2 Tamnar Dolesara 
This water sample after chemical 

analysis found satisfactorily. 
3 

S3 Tamnar Dolesara 
This water sample after chemical 

analysis found satisfactorily. 
4 

S5 Tamnar Chitwahi 
This water sample after chemical 

analysis found satisfactorily. 
5 

S8 Tamnar Kunjemura 
This water sample after chemical 

analysis found satisfactorily. 

6 S9 Tamnar Regoan 
This water sample after chemical 

analysis found satisfactorily. 

7 S10 Tamnar Basanpali 
This water sample after chemical 

analysis found satisfactorily. 

8 S12 Tamnar Jarikela 
This water sample after chemical 

analysis found satisfactorily. 
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TABLE-3D 
Results of Chemical Analysis of water samples collected in and around the Buffer Zone of the proposed ash pond area (Parameters in mg/l) 

 

 

 

SL.NO 

 
 
 
 

CHARACTERISTICS 

Sample Number and Code  
 
 

BIS 
Require 

ment 
(desirabl e 

limits) 

 
 
 
 

TESTING METHOD 

Dug 
Well: S1 

Bore 
Well: 

S2 

Dug 
Well: 

S3 

Dug 
Well: 

S5 

Dug 
Well: S8 

Bore 
Well: 

S9 

Dug Well: 

S10 

Dug Well 
: S12 

Village 
Manjhapa
ra 

Dolesara Dolesara Chitwahi 
Kunjemu

ra 
Regoan Basanpali Jarikela 

Formation 

Barakar Barakar Barakar Barakar Barakar Barakar Barakar Barakar 

1 pH Value 7.6 6.95 7.4 6.8 7.2 7.25 7.65 7.3 6.5 to 8.5 Digital pH meter 

4 Turbidity, NTU, Max. 0.8 0.7 0.5 0.95 0.6 0.85 1.4 3 5  

5 
Electrical Conductivity, 

pmhos/cm, Max 
572 375 266 332 413 358 1503 1180 - Digital conductivity meter 

6 
Total Hardness (as CaCO3), mg/l, 

Max. 
200 108 104 108 88 132 288 332 300 EDTA Titration Method 

7 Iron (as Fe), mg/l, Max. 0.08 0.05 0.06 0.05 0.07 0.09 0.1 0.83 0.3  

8 Chloride (as Cl), mg/l, Max. 39.7 22.68 20.1 34.1 48.21 11.34 133.3 141.8 250 EDTA Titration Method 

9 Fluoride (as F) mg/L, Max. 0.45 0.5 0.6 0.55 0.5 0.6 0.55 0.5 1 Photometric Method 

10 Arsenic (as As), mg/l, Max <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.05  

11 Dissolved Solids mg/l, Max. 343 225 160 200 248 215 902 708 500 Digital TDS Method 

12 Calcium (as Ca), mg/l, Max. 44.8 24.1 33.7 20.84 14.43 27.3 27.2 43.29 75  

13 Magnesium (as Mg), mg/L, Max. 21.38 11.65 4.86 13.61 12.64 15.6 53.46 54.43 30 Photometric Method 

14 Sulphate (as SO4), mg/l, Max. 1.03 6.5 5.51 10.5 9.85 4.61 82.1 52.6 200 Photometric Method 

15 Nitrate (as NO3), mg/l, Max. 6 7 4 8 9 6 14 11 45 Photometric Method 

16 Alkalinity (as CaCO3) mg/l, Max. 260 160 120 100 160 120 460 360 200  

17 Mercury (as Hg), mg/l, Max. < 0.0005 < 0.0005 
< 

0.0005 
< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.001  

18 Lead (as Pb), mg/l, Max. < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.01  

19 Chromium (as Cr6 +), mg/l, Max. < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.05  
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CHAPTER 4: 

HEAVY METALS IN FLY ASH AND SOIL PARAMETERS ANALYSIS 

A substantial amount of ground water pollution is caused by heavy metals leaching from 

the effluents running through ash pond. The fate and transport of heavy metals in landfill 

leachates depend on their variable complexing abilities, the relative concentrations of other 

constituents and on the environmental conditions, such as the acidic value. The generation 

of leachate is a result of the percolation of precipitation through open landfill or through cap 

of the completed site. Leachates contain many contaminants that may have a deleterious 

effect on ground water. This can result in ecological and health risks if not managed 

properly resulting in contamination of the groundwater. 

Several heavy metals that may be present in landfill leachates are considered as priority 

pollutants for ground water resources like Cd. The composition of landfill leachates is 

dependent on many factors such as the origin, waste composition, climate condition, site 

hydrology, bacterial activities and the duration of waste generation. In an aquatic 

environment, the metals will exist as free metal ions, inorganic complexes, and organic 

complexes and associated with colloids. The solubility and mobility of heavy metals is often 

controlled by complexation with dissolved organic matter. The behavior of metal in polluted 

ground water due to long term leakage of landfill leachates into the ground water is 

influenced by several factors such as dilution and adsorption on the soil. 

After ignition of coal at 1250°C, volatile matter escapes to the environment leaving coal 

ash. From this coal ash, fly ash is collected by the electrostatic precipitator (ESP) and then 

it is piped out to ash pond in the form of slurry. The metal content of the incinerated ash can 

vary widely due to a wide variation in the materials. 

The behavior of metal and its leachability depends on soil characteristics and on the sub 

surface geological features. The sub surface geological features of the buffer zone were 

studied with the help of secondary data of bore well available. 

 

 



 
 

 Page - 29 - of 40     
 

 

4.1 Subsurface Litholog: 

Subsurface geological features in and around the proposed Ash pond area 

The borehole data of the buffer zone of the study area was used to study the subsurface 

geological feature around the proposed Ash pond. 

From the study of the subsurface lithology, it is evident that the sequence of the geological 

formation in the buffer zone belongs to the Barakar formation of the Gondwana 

Supergroup. The lithological sequence is the sequence of coal, shaly coal, carbonaceous 

shale, shale, a very-very-fined grained sandstone, a very-fined grained sandstone, medium 

grained sandstone and coarse grained sandstone. 

The leaching property of the Fly ash sample is shown in the Table - 4.1. The table clearly 

indicates that the top soil is sandy soil which is prone to leaching. The top soil is continuous 

up to a depth of 6 m BGL. Further up to the depth of 25 m BGL, the leaching property of the 

aquifer is poor to moderate. Beyond this depth, there occurs a layer of grey shale of non-

leaching in nature, followed by aquifer with poor leaching ability. 

The above sequence indicates that leaching effect of any contamination of Ash pond is 

limited up to 25 m BGL. This is the zone of unconfined aquifer. The effect of contamination 

due to leaching is localized in this zone and is present only up to dug well zone. The deeper 

aquifer will not be affected by any contamination from leaching. 
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Table - 4.1 
 

Details of Sub – Surface Litholog in Buffer zone at 22˚10’ 5.932” & 83˚24’42.922” 

Run Ription 
Thickness 

(m) 
Depth 

(m) 
Lithology Properties 

From To 

00.00 6.00 6.00 6.00 Sandy Soil 
Prone to 
Leaching 

6.00 16.00 10.00 16.00 SST FGD Poorly Leaching 

16.00 25.00 9.00 25.00 SST MGD Moderate Leach 

25.00 28.00 3.00 28.00 Grey Shale Non‐leach 

28.00 33.83 5.83 33.83 
F‐VFGD SST WITH 
SH/SST INTERCAL 

Poorly Leach 

33.83 34.91 1.08 34.91 SH+SST BD Poorly Leach 

34.91 47.80 2.02 47.80 
SST VFGD/SH/SST 
INTERCAL 

Poorly Leach 

47.80 52.00 4.20 52.00 SST VFGD/SST FGD Poorly Leach 

52.00 53.17 1.17 53.17 SST MGD Moderate Leach 

53.17 65.69 12.52 65.69 
SST FGD/SH/SST 
INTERCAL 

Poorly Leach 

65.69 66.62 0.93 66.62 COAL WITH CSH Impervious Layer 

66.62 68.18 1.56 68.18 SANDY SHALE Poorly Leach 

68.18 75.30 7.12 75.30 
SST VCGDGRT/ SST 
VFGD 

Poorly leach 

75.30 78.83 3.53 78.83 SH/SST INTERCAL Poorly Leach 

78.83 84.68 5.15 84.68 
SHALY COAL/CSH 
WITH COAL 

Impervious Layer 

84.68 85.84 1.26 85.84 D.GREY SH Non‐Leach 

85.84 90.03 4.79 90.03 SST FGD Poorly Leach 

90.03 93.52 3.49 93.52 SST CGD Poorly Leach 
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93.52 97.00 3.48 97.00 SH/SST INTERCAL Poorly Leach 

97.00 97.92 0.92 97.92 SST FGD+SH BD Poorly Leach 

97.92 98.42 0.50 98.42 COAL Impervious Layer 

98.42 103.00 4.58 103.00 
SST FGD/SH/SST 
INTERCAL 

Poorly Leach 

103.00 112.00 9.00 112.00 SST MGD Moderate Leach 

112.00 115.00 3.00 115.00 SST FGD Poorly Leach 

115.00 116.30 1.00 116.30 SST MGD Moderate Leach 

116.30 125.88 9.58 125.88 
SST VFGD/SH/SST 
INTERCAL/D.GREY SH 

Poorly Leach 

125.88 126.76 0.19 126.76 COAL WITH CSH Impervious Layer 

126.76 138.16 11.40 138.16 
SST VFGD/SH/SST 
INTERCAL 

Poorly Leach 

138.16 141.26 3.10 141.26 COAL Impervious Layer 

141.26 144.55 3.29 144.55 
GREY SH WITH 
CSH 

Poorly Leach 

144.55 149.92 5.37 149.92 
SH+SST BD/SH/SST 
INTERCAL 

Poorly Leach 

149.92 154.67 4.75 154.67 SH/SST INTERCAL Poorly Leach 

154.67 160.00 5.33 160.00 SANDY SH/GREY SH Non‐Leach 

160.00 161.48 1.48 161.48 SST MGD FER Moderate Leach 

161.48 164.05 2.57 164.05 SHALY COAL/ CSH Impervious Layer 

164.05 173.37 9.32 173.37 SANDY SH/SH/SST Poorly Leach 

173.37 185.30 11.93 185.30 
SST VFGD+SH 
BD/GREY 
SH/SH AREN 

Poorly Leach 

185.30 190.00 4.70 190.00 CSH/COAL Impervious Layer 

190.00 195.85 5.85 195.85 GREY SH/SH/SST Poorly Leach 
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195.85 204.78 8.93 204.78 
COAL/CSH/SHALY 
COAL 

Impervious Layer 

204.78 210.43 5.65 210.43 SST FGD Poorly Leach 

210.43 222.39 11.96 222.39 
SST FGD/SH/SST 
INTERCAL/GRE 

Poorly Leach 

222.39 231.10 8.71 231.10 D.GREY SH/CSH Impervious layer 

231.10 236.92 5.82 236.92 COAL Impervious Layer 

236.92 240.57 3.65 240.57 SANDY SH Poorly Layer 

240.57 242.75 2.18 242.75 GREY SH Non Leach 

242.75 249.04 6.29 249.04 GREY SH Non Leach 

249.04 6.60 255.10 SST FGD SST FGD Poorly Leach 

255.10 265.00 9.90 265.00 SST MGD‐CGD Moderate Leach 

265.00 271.14 6.14 271.14 SST CGD Poorly Leach 

271.14 277.00 5.86 277.00 SST MGD Moderate Leach 

277.00 285.00 8.00 285.00 SST CGD Poorly Leach 

285.00 292.10 7.10 292.10 SST MGD Moderate Leach 

292.10 292.97 0.87 292.97 COAL Impervious Layer 

292.97 312.85 29.88 312.85 SST MGD Moderate Leach 

312.85 315.80 2.95 315.80 GREY SH Non Leach 

315.80 326.00 10.20 326.00 
SST FGD+SH BD/SST 
CGD 

Poorly Leach 

326.00 335.00 9.00 335.00 SST CGD Poorly Leach 

335.00 351.00 16.00 351.00 SST MGD Moderate Leach 

351.00 359.00 8.00 359.00 SST FGD Poorly Leach 

359.00 368.00 9.00 368.00 SST MGD Moderate Leach 
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368.00 392.00 24.00 392.00 SST CGD‐GRT Poorly Leach 

392.00 415.11 23.11 415.11 SST CGD Poorly Leach 

415.11 417.46 2.35 417.46 TAL‐SST Poorly leach 

417.46 419.45 1.99 419.45 TAL‐SH Poorly Leach 

419.45 422.00 2.45 422.00 GNEISS Impervious Layer 

 

4.2 Leachate Test (Soil) for Heavy Metals for Fly Ash from Ash Pond area: 

The common method of disposal of fly ash from a power plant is mixing with water. The 

resultant slurry is transferred to an ash disposal pond. Samples of freshly generated fly ash 

have been collected from the ash pond of the Jindal Thermal Power Plant. The chemical 

analysis of the sample was carried out by an independent scientific research laboratory 

based in Kolkata from 18th June 2016 to 09th July 2016. The sample was extracted with 

Extraction fluid-1 (pH 4.93 ± 0.05) in 1:10 ratio for 18 hours. The extraction fluid was 

selected after pH study of the sample (Ref: EPA Method 1311). 

In order to evaluate the environmental suitability of fly ash-stabilized soil, a series of short 

term batch water and long term column leaching experiments were conducted. The 

leachability of heavy metals from fly ash sample was compared. During these studies, 

extraction and leaching of various heavy metals like Zn, Ni, Cu, Fe, Pb, Mn, Mg, and Cd 

was carried out by applying batch leach test and toxicity characteristic leaching procedure 

(TCLP) to check the possibility of ground water contamination. 

The metals selected for analysis were Si, Al, Fe, Ca, Mg, Na, K, Mn, S, Cl, As, Hg, Cd, Cr, 

Cu, Pb, Ni, Zn, NH, and P. The selection was based on the total elemental analysis 

presented in Table 4.2 and 4.3. Table 4.2 indicates the chemical composition of Fly ash 

sample by % weight. Table 4.3 shows the metal concentration of the ash sample. 
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Table 4.2 

Chemical Composition of Fly Ash, All Concentrations is in percentage by weight 

 
SL. NO. 

 
PARAMETERS 

 
CONC. LIMITS** 

 
RESULTS 

I. Composition*   

1 Moisture, % - 4.3 

2 Organic Matter, % - 0.52 

3 Loss on Ignition, % - 8.71 

4 Silica (as SiO2), % - 79.8 

5 Aluminum (as Al2O3), % - 2.93 

6 Iron (as Fe2O3), % - 3.90 

7 Calcium (as CaO), % - 0.71 

8 Magnesium (as MgO), % - 0.95 

9 Sodium (as Na2O), % - 0.024 

10 Potassium (as K2O), % - 0.066 

11 Manganese (as MnO2), % - 0.036 

12 Sulphate (as SO4), % - 0.12 

13 Chloride (as Cl), % - 0.015 
II. Inorganics & Toxic Metals *   

1 Arsenic (as As), mg/kg 50 3.84 

2 Cadmium (as Cd), mg/kg 50 55.03 

3 Chromium VI (as Cr), mg/kg 50 <1.0 

4 Mercury (as Hg), mg/kg 50 1.37 

5 Chromium III (as Cr), mg/kg 5,000 77.1 

6 Copper (as Cu), mg/kg 5,000 13.66 

7 Lead (as Pb), mg/kg 5,000 7.67 

8 Nickel (as Ni), mg/kg 5,000 6.83 

9 Zinc (as Zn), mg/kg 20,000 13.19 
III. Organic Compounds*   

1 Phenolic compounds (as C6H5OH), 
mg/kg 

5,000 <1.0 

2 Organic Nitrogen compounds (as N), 
mg/kg 

50,000 189.2 

3 Presence of Flammable Substances Absent Absent 
IV. Inorganics*   

1 Ammonium Compounds (as N), 
mg/kg 

20,000 91.3 

2 Phosphorus Compounds (as P), 
mg/kg 

20,000 710.5 

 

* As per Hazardous Wastes (Management and Handling) Amendment rules, 2003 
(Schedule 2). 
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Table-4.3 

Chemical Composition of Fly Ash, All Concentrations is in mg / L 

Sl. No Parameters Results 
  mg / L in Extract 

1 Zinc (as Zn) 0.621 

2 Manganese (as Mn) 1.227 

3 Copper (as Cu) 0.064 

4 Iron (as Fe) 0.257 

5 Lead (as Pb) 0.132 

6 Nickel (as Ni) 0.122 

7 Cadmium (as Cd) <0.01 

8 Chromium (as Cr) 0.072 

9 Cobalt (as Co) 0.069 

10 Calcium (as Ca) 59.1 

11 Magnesium (as Mg) 23.6 

12 Mercury (as Hg) <0.001 

 

The chemical analysis report was further interpreted as:- 

• Fly ash can be classified into two classes: F and C, based on the chemical 

composition of the fly ash. The fly ash investigated in this study was classified as Class F 

with a high (SiO2 [%] + Al2O3 [%] + Fe2O3 [%] (>70 %) and very low Fe [%] grade. F type 

ashes are commonly reused as concrete additive or in cement production. 

• The initial spectroscopy analyses showed effluent concentrations below the 

detection limits for all metals - Zn, Mn, Cu, Fe, Pb, Ni, Cd, Cr, Co, Mg and Hg. (Table 4.2). 

An important indicator for the analysis of the leaching test results is represented by 

"percentage (%) leaching". This value is defined as: 

% leaching = [(leaching amount) / (element concentration in fly ash)] x 100 

The heavy metals leached out according to their leachability, that is, the metals that have a 

high percentage of leachability are leached out first and that with the least percent of 

leachability leached out the last as shown in Table 4.4. 

 

In the Fly ash sample, the heavy metal with highest value of % leaching is Cr VI (7.2%), 

followed by Zn (4.46%), Ni (1.79%) and Pb (1.72%). For other heavy metals, the % of 

leaching is less than 1% and Arsenic is below detection limit(BDL) in leaching test. 
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Table - 4.4 
 

Metal concentrations on ash and slag leachability (mg metal / KG ash) 
 

 Cd Cr III Cr VI Cu Hg Ni Pb Zn 

Ash and slag 55.03 77.10 <1.00 13.66 1.37 6.83 7.67 13.19 

Leachability 
Limit 1 10 10 50 0.2 10 10 50 

Leachability of 
heavy metals <0.018% 0.09% 7.2% 0.47% 0.05% 1.79% 1.72% 4.46% 

 
 

Though fly ash is known to be an inert material, general apprehensions exist about certain 

soluble chemicals in the decanted water due to potential adverse effects. Since the 

leachability tests have been done at PH<5.such situation is unlikely to occur and there is no 

trace of arsenic in the leaching test. To alleviate this, the provision of HDPE/LDPE liner 

over the entire bottom of the pond and on the upstream face of the ash dyke shall be made 

during the execution stage. 

The ash pond will need to include HDPE/LDPE liner to prevent pollution of ground water. 

The presence of liner will ensure that the consolidation and deposition of undesirable 

sediments is minimized. 
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CHAPTER 5 

CONCLUSION AND RECOMMENDATION 

The main findings of this study report are: 

• The area is generally characterized by rolling topography. The highest elevation is of 302 

meters above mean sea level (AMSL) in the north east and lowest elevation point is of 240 

meters AMSL in the south western region of the buffer zone. Thus the general slope of the 

buffer zone is towards South-West. The average ground level elevation is around 225 

meters AMSL. 

• The average Monsoon rainfall of the district is recorded as 1097.25 mm. 

• The bulk of the complex comprising the buffer zone is of the Barakar formation. The 

Barakars are represented by thick sequence (>500 m) of sandstone, shale, clay stone, and 

sand shale intercalation. 

• The ground water occurs in both phreatic and semi-confined to confined conditions. 

Tamnar is one of the two distinct perennial auto-flow zones that have been demarcated in 

the Kelo river sub basin. 

• The depth to water level is observed through 12 observation wells distributed throughout 

the buffer zone. The deepest water level occurs in central region (8 m and above 8 m BGL) 

and the shallowest water level occurs in south western portion of the buffer zone (below 3 

m BGL). 

• The regional flow of ground water has been found to be towards South that is in the 

direction of the flow of the Pajhar Nadi that is running from North to South in the of the 

study area. 

• The ground water quality was assessed during March 2016. The quality of ground water 

was within permissible limit prescribed by the Bureau of Indian Standards. 

On the basis of the study of the leaching of heavy metals from coal ashes, the following 

conclusions can be drawn: 

• The concentrations of all the heavy metals under study in the leachates were well below 

the permissible limits for discharge of effluents as per the Indian standards and WHO Limits 

for drinking water quality.  
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1.0 INTRODUCTION 
 
 Jindal Power Limited (JPL) has installed Coal Based Thermal Power Plant 

of 3400 MW capacity which constitutes 4x250 MW and 4x 600 MW 
(Expansion Project).  

 
 Units 1 & 2 of expansion project (4x600 MW) are based on coal being 

sourced from MCL & SECL mines whereas Units 3 & 4 of expansion project 
are based on Imported coal. 

 
 Coal for Units 1 & 2 of the Expansion project is presently being transported 

by road from MCL & SECL Mines to the Power Plant for which necessary 
time bound permission to transport the coal by road has been granted by 
MOEF. 

 
 Similarly imported coal for Units 3 & 4 is being transported by road from 

Raigarh Railway siding to the Power Plant and the permission for the same 
has been granted by MoEF, Now the Company has proposed to change 
Coal source of Units 3 & 4 from Imported Coal to Domestic Coal to be 
procured through special E-auction route from MCL & SECL mines being 
conducted by Ministry of Coal (MoC) and transport the same by road. 

 
 To assess the impact due to the proposed transportation of domestic coal 

from MCL and SECL mines for Units 3 & 4, the following have been carried 
out: 

 
(i) Traffic and road surveys for assessment of carrying capacity and 
 
(ii) Air quality modelling for impact assessment of incremental ground 

level concentration of air pollutants.  
 
 Both the above are described in subsequent sections. 
 
 The road width measurement, traffic surveys and the air quality prediction 

modelling was carried out by staff of M/s Min Mec R&D Laboratory, New 
Delhi between 22 - 26th July, 2016. Min Mec has ISO 17025 accreditation 
from NABL (Certificate no. T-1157) & recognition from MoEF (Sl. No. 97 of 
Gazette dated 22.05.2012). Also necessary required Contractual manpower 
required during survey at various locations was also provided by the Jindal 
Power Limited.  

 
2.0  ASSESSMENT OF PROPOSED ROAD FOR ITS CATEGORISATION & 

CARRYING CAPACITY AS PER IRC 64 (1990)-GUIDELINES ON 
CAPACITY OF ROADS IN RURAL AREA 

 
2.1 Road width measurement 
 
 The proposed route of coal transportation  
 

1. From Kulda/ Basundhra mines to JPL (Route-1) is approximately 42 km, 
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2. Barod/ Jampali mines to JPL (Route-2) it is about 39 km 
 
 3.   Chhal mine to JPL (Route-3) it is about 51 km 
 
 The route via various villages is given below: 
 

ROUTE 1- 
Kulda/ 

Basundhra 
Mines to JPL 

Distance 
in Km 
from 

Kulda 

ROUTE 2- 
Barod/ 

Jampali 
Mines to 

JPL 

Distance 
in Km 
from 

Barod  

ROUTE 3- 
Chhal Mines 

to JPL 

Distance 
in Km 
from 
Chall 

Gopalpur 2.9 Phaguram 3.8 Khedapali 1.0 

Hamirpur 23.7 Teram 6.9 Nawapara 17.3 

Dhaurabhanta 31.7 Gharghoda 12.0 Baihamura 24.0 

Plant  41.3 Amaghat 32.0 Amlidih 32.0 

  Tamnar 35.8 Amaghat 44.6 

  Plant 38.1 Tamnar 48.3 

    Plant 50.6 

 
 The width of the road was measured. Since the road width was not uniform, 

the road length traversed till the road width changed and at that location 
road width was measured. Thus, at a total of 21 locations road width 
measurement was carried out, which are shown in Fig. 1.  

 
 The width of the road was measured at each location by using metre tape 

and the road widths along with their geographical coordinates are given in 
Table 1. The photographs of these points can be seen in Annexure 1. 
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FIG. 1: PROPOSED ROUTE ALIGNMENT FROM MCL AND SECL MINES TO JPL AT TAMNAR WITH  
LOCATION CODES OF ROAD MEASUREMENT & TRAFFIC CENSUS POINTS 
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 TABLE 1 
ROAD WIDTH MEASURED  

Location Latitude, N Longitude, E Road Width, m 

Chhal Mine to Gharghoda Bypass 

1.  22°05‟47.8” 83°07‟43.3” 7.0 

2.  22°07‟37.2” 83°09‟19.0” 7.1 

3.  22°08‟57.2” 83°15‟13.5” 6.7 

4.  22°09‟04.6” 83°18‟52.9” 7.0 

Barod Mine to Gharghoda Bypass 

5.  22°16‟15.4” 83°19‟53.4” 7.0 

6.  22°15‟24.9” 83°19‟26.6” 10.1 

7.  22°15‟06.9” 83°19‟30.2” 5.9 

8.  22°11‟35.3” 83°20‟28.9” 5.6 

9.  22°11‟13.4” 83°20‟22.1” 6.2 

Gharghoda Bypass to Plant  

10.  22°09‟42.3” 83°19‟55.6” 6.7 

11.  22°08‟09.3” 83°20‟36.4” 5.8 

12.  22°04‟10.5” 83°21‟12.9” 6.0 

13.  22°04‟46.2” 83°24‟46.6” 7.1 

14.  22°06‟26.0” 83°26‟25.2” 7.0 

Kulda Mine to Plant 

15.  22°02‟25.7” 83°44‟22.7” 5.6 

16.  22°02‟58.2” 83°42‟17.5” 6.6 

17.  22°03‟08.5” 83°40‟59.4” 7.0 

18.  22°02‟40.1” 83°36‟52.1” 7.2 

19.  22°02‟12.6” 83°32‟08.6” 7.0 

20.  22°06‟39.3” 83°30‟05.9” 16.2 

21.  22°06‟53.1” 83°27‟39.5” 16.5 

 
 Roads are provided with good shoulders on either sides, thus, can be 

expected to support 15% additional volume than the designed service 
volume as per IRC 64:1990. The locations of the width measurement from 
MCL and SECL mines to JPL are shown in Photograph 1 to Photograph 21 
(Each location refers to its corresponding no. photograph) in Annexure 1. 
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2.2 Traffic Survey 
 
 The traffic survey was conducted as per IRC: 9-1972. The sites for traffic 

survey monitoring were fixed away from the villages or intersections. The 
roads were studied at various sections. The traffic density was monitored in 
the up and down directions of the following locations: 

 
 Census Point 1- Near Chhal Mines 

 Census Point 2- Near Bhojia Village 

 Census Point 3- Near Baihamuda Village  

 Census Point 4- Near Barod Mines 

 Census Point 5- Near Bhalumar Village 

 Census Point 6- Near Jhingolpara Village 

 Census Point 7- Near Gorhi Village 

 Census Point 8- Near JPL Gate No. 5 

 Census Point 9- Near JPL Gate No. 3 

 Census Point 10- Near Dhaurabhatta Village 

 Census Point 11- Near Hamirpur Village 

 Census Point 12- Near Kulda Mines 
 
 The locations can be seen in Fig 1 and their photographs in Annexure 1. 

The monitoring was done at each location for a period of 24 hours 
continuously. The observed traffic density has been processed for an 
interval of 1 hour. The total no. of vehicles was calculated on hourly basis 
as well as for 24 hours. The monitoring plan included the following vehicles 
namely LMV, buses, trucks, motor cycles and scooters, cycles and the 
others. 

 
2.3 Traffic Load Carrying Capacity of the Road 
 
 In the study, the route considered is a rural highway, which is considered as 

an all-purpose road, with no control of access and with heterogeneous mix 
of fast and slow-moving vehicles. 

 
There are two terms which are two be considered - (a) Capacity and (b) 
Design Service Volume 

 
 (i) Capacity is defined as the maximum hourly volume (Vehicles per hour) 

at which vehicles can reasonably be expected to traverse a point or uniform 
section of a lane or roadway during a given time period under the prevailing 
roadway, traffic and control conditions. 
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(ii) Design Service Volume is defined as the maximum hourly volume 
(Vehicles per hour) at which vehicles can reasonably be expected to 
traverse a point or uniform section of a lane or roadway during a given time 
period under the prevailing roadway, traffic and control conditions while 
maintaining a designated level of service.  
 
Under normal circumstance, use of Level of Service “B” (available are from 
A to F) is considered adequate for the design of rural highways. At this 
level, volume of traffic will be around 0.5 times the maximum capacity and 
this is taken as the “design service volume” for the purpose of adopting 
design values. 

 
 The recommended design service volume for plain roads with low curvature 

(0-50 degrees/km) as is the case in the study area is given in Table 2. 
 

TABLE 2 
RECOMMENDED DESIGN SERVICE VOLUMES FOR PLAIN ROADS 

WITH LOW CURVATURE AS PER IRC: 64-1990 

Type of Road Description Recommended 
Design Service 

Volume in PCU/day  

Single Lane 
Roads 

A single lane bi-directional 
road should have at least 
3.75 metre wide paved 
carriageway with good quality 
shoulders such as moorum 
shoulders of minimum 1.0 
metre width on either side. 

2000 

Intermediate 
Lane Roads 

Intermediate lane roads 
should have a pavement 
width of around 5.5 metre 
with good usable shoulders 
on either side 

6000 

Two Lane 
Roads 

Two lane roads shall have a 
7 metre wide carriageway 
and good earthen shoulders 

15000 

Two Lane 
Roads + 

Two lane roads + paved & 
surface shoulders of atleast 
1.5 m width on either side  

17250 

 
In case of two lane roads, where the shoulder width or carriageway width on 
a two lane road are restricted, there will be a certain reduction in capacity. 
Table 3 given the recommended reduction factors in this account over the 
capacity values given in Table 2. 
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TABLE 3 
CAPACITY REDUCTION FACTORS SUGGESTED FOR SUB-

STANDARD LANE AND SHOULDER WIDTH ON TWO-LANE ROAD 

Usable shoulder width, m 3.50 m lane 3.25 m lane 3.00 m lane 

>/= 1.8 1.0 0.92 0.84 

1.2 0.92 0.85 0.77 

0.6 0.81 0.75 0.68 

0 0.70 0.64 0.58 

 
2.4 Current load on proposed route 
 
 The current traffic load on the proposed route was monitored as per 

procedure outlined in IRC: 9-1972. Slow moving vehicles produce 
interference to the free movement of traffic. Hence, to account for the 
interaction of the different kinds of vehicles moving on the route, the 
capacity of the roads has been converted into Passenger Car Unit as per 
IRC: 64-1990 and the current traffic load was found after applying the 
conversion factors. The current traffic is given in Table 4 and Table 5. 

 
2.5 Additional Traffic on proposed route 
 

The traffic volume estimated due to the movement of trucks for 
transportation of coal has been assessed as follows: 

 

Proposed Capacity of coal to be 
transported for units 3 and 4  

13187 Tonnes/day  

Carrying capacity of dumpers  40 Tonnes 

Daily movement of dumpers at present  330 No./day 

Total no. of additional dumpers required  330 No./day 

Hourly dumper movement (to & fro) 28 Nos.  

Daily dumper movement (to & fro) 672 Nos. 

 
Scenarios: 
 
There are three routes and the distribution of the 672 trucks on these three 
routes has been considered under two scenarios as follows: 
 

(1)  Scenario 1 - equal distribution of anticipated trucks on all three 
routes i.e. 220 trucks on route 1, 2 & 3. 

 
(2)  Scenario 2 - 50% of the anticipated traffic (384 trucks) will be on 

route 1 to Kulda/ Basundhra, 25% on route 2 to Barod/ Jampali and 
25% on route 3 to Chhal (144 trucks each). 

 
 Table 4 for Scenario 1 and Table 5 for Sceanrio 2 also shows the road 

width, the design service volume according to road width, the present plus 
proposed traffic expressed as a percentage of the designed service volume 
of the road.
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TABLE 4 
SCENARIO 1: CARRYING CAPACITY CALCULATION FOR ROAD LENGTH FROM MCL AND SECL MINES TO JPL 

(FOR EXISTING AND ADDITIONAL TRAFFIC INCLUDING COAL CARRYING TRUCKS TO PLANT) FOR 220 TRUCKS 
PER DAY (TO & FRO) ON EACH ROUTE 

R
O

U
T

E
 

C
E

N
S

U
S

 

P
O

IN
T

 N
O

. Location  Cycles Motor 
Cycles & 
Scooters 

LMV Buses Trucks Animal 
Drawn 

vehicles 

Others Total Additional 
proposed 

Traffic 

Total 
resultant 
traffic in 

future 

Width 
of 

road 
(m) 

Design Service 
Volume (DSV) in 
PCU/day as per 

IRC:64-1990, 
Table 3&4 

Maximum 
capacity (MC) 
as per IRC 64-
1990, section 
6.1 = DSV/0.5  

% Utilization 

  Equivalency 
factor 

 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

3 1 Near Chhal 
Mine (UP) 

Observed count 308 501 445 17 991 0 19 2281 110 2391     

Equivalent PCU 154 251  445 51 2973 0 29  3902 330 4232     

Near Chhal 
Mine (Down) 

Observed count 307 623 435 14 975 0 20 2374 110 2484     

Equivalent PCU 154  311.5 435 42 2925 0 30 3897 330 4227     

Sub Total of 
Equivalent PCU 

308  562 880 93 5898 0 59  7799 660 8459 10.6 15000 30000 DSV-56.4 
MC- 28.2 

3 2 Near Bhojia 
(UP) 

Observed count 71 578 203 23 621 0 13 1509 110 1619     

Equivalent PCU 36  289 203 69 1863 0 20  2479 330 2809     

Near Bhojia 
(Down) 

Observed count 115 646 267 22 776 3 19  1848 110 1958     

Equivalent PCU 58  323 267 66 2328 24 29  3094 330 3424     

Sub Total of 
Equivalent PCU 

93  612 470 135 4191 24 48  5573 660 6233 7.0 15000 30000 DSV-41.6 
MC- 20.8 

3 3 Near 
Baihamura 

(UP) 

Observed count 152 654 455 27 673 0 25 1986 110 2096     

Equivalent PCU 76 327 455 81 2019 0 38 2996 330 3326      

Near 
Baihamura 

(Down) 

Observed count 212 749 498 33 700 0 35 2227 110 2337     

Equivalent PCU 106 375 498 99 2100 0 53 3230 330 3560     

Sub Total of 
Equivalent PCU 

182 702 953 180 4119 0 90 6226 660 6886  7.0 15000 30000 DSV-45.9 
MC- 22.9 

2 4 Near Barod 
Mine (UP) 

Observed count 121  599  569  68  699  0  27  2083  110 2193     

 Equivalent PCU 61  300  569  204  2097  0  41  3271  330 3601      

Near Barod 
Mine (Down) 

Observed count 80  639  481  76  651  0  22  1949  110 2059     

 Equivalent PCU 40  320  481  228  1953  0  33  3055  330 3385      

 Sub Total of 101  619 1050 432 4050 0 74  6325  660 6985  5.6 6000 at LOS B 12000 DSV-116.4 at 
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R
O

U
T

E
 

C
E

N
S

U
S

 

P
O

IN
T

 N
O

. Location  Cycles Motor 
Cycles & 
Scooters 

LMV Buses Trucks Animal 
Drawn 

vehicles 

Others Total Additional 
proposed 

Traffic 

Total 
resultant 
traffic in 

future 

Width 
of 

road 
(m) 

Design Service 
Volume (DSV) in 
PCU/day as per 

IRC:64-1990, 
Table 3&4 

Maximum 
capacity (MC) 
as per IRC 64-
1990, section 
6.1 = DSV/0.5  

% Utilization 

  Equivalency 
factor 

 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

Equivalent PCU 8400 at LOS C LOS B, 83.15 
at LOS C  

MC- 58.2 

2 5 Near 
Bhalumar 

(UP) 

Observed count 50  669  626  83  761  0  17  2206  220 2426     

 Equivalent PCU 25  335  626  249  2283  0  26  3543  660 4203     

Near 
Bhalumar 

(Down) 

Observed count 42  881  702  89  896  0  23  2633  220 2853     

 Equivalent PCU 21  441  702  267  2688  0  35  4153  660 4813     

 Sub Total of 
Equivalent PCU 

46  775  1328 516 4971 0 60  7696  1320 9016 7.0 15000 30000 DSV-60.1 
MC- 30.0 

2 6 Near 
Jhingolpara 

(UP) 

Observed count 144  575  444  41  801  0  24  2029  220 2249     

 Equivalent PCU 72  288  444  123  2403  0  36  3366  660 4026      

Near 
Jhingolpara 

(Down) 

Observed count 200  607  418  33  750  0  15  2023  220 2243     

 Equivalent PCU 100  304  418  99  2250  0  23  3193  660 3853     

 Sub Total of 
Equivalent PCU 

172  591  862 222 4653 0 59  6559  1320 7879  7.0 15000 30000 DSV-52.5 
MC- 26.2 

2 7 Near Gorhi 
(UP) 

Observed count 273 786 409 49 752 0 26 2295 220 2515     

 Equivalent PCU 137  393 409 147 2256 0 39 3381  660 4041      

Near Gorhi 
(Down) 

Observed count 286 680 442 43 750 8 33 2242 220 2462     

 Equivalent PCU 143 340 442 129 2250 64 50  3418  660 4078      

 Sub Total of 
Equivalent PCU 

280  733 851 276 4506 64 89  6798 1320 8118 7.1 15000 30000 DSV-54.1 
MC- 27.0 
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R
O

U
T

E
 

C
E

N
S

U
S

 

P
O

IN
T

 N
O

. Location  Cycles Motor 
Cycles & 
Scooters 

LMV Buses Trucks Animal 
Drawn 

vehicles 

Others Total Additional 
proposed 

Traffic 

Total 
resultant 
traffic in 

future 

Width 
of 

road 
(m) 

Design Service 
Volume (DSV) in 
PCU/day as per 

IRC:64-1990, 
Table 3&4 

Maximum 
capacity (MC) 
as per IRC 64-
1990, section 
6.1 = DSV/0.5  

% Utilization 

  Equivalency 
factor 

 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

2 8 Near JPL 
Gate No. 5 

(UP) 

Observed count 622  1400  630  125  1003  1  33  3814  220 4034     

 Equivalent PCU 311  700  630  375  3009  8  50  5083  660 5743      

Near JPL 
Gate No. 5 

(Down) 

Observed count 569  1205  590  95  1028  0  33  3520  220 3740     

 Equivalent PCU 285  603  590  285  3084  0  50  4896  660 5556      

 Sub Total of 
Equivalent PCU 

596  1302.5 1220 660 6093 8 99  9978 1320 11298 7.2 15000 30000 DSV-75.3 
MC- 37.6 

1 9 Near JPL 
Gate No. 3 

(UP) 

Observed count 233  1263  688  113  802  0  33  3132  110 3242     

 Equivalent PCU 117  632  688  339  2406  0  50  4231  330 4561      

Near JPL 
Gate No. 3 

(Down) 

Observed count 288  1481  719  73  764  0  32  3357  110 3467     

 Equivalent PCU 144  741  719  219  2292  0  48  4163  330 4493      

 Sub Total of 
Equivalent PCU 

261  1372  1407 558 4698 0 98  8393  660 9053 16.4 15000 30000 DSV-60.4 
MC- 30.2 

1 10 Near 
Dhaurabhatta 

(UP) 

Observed count 219  1452  330  39  891  0  24  2955  110 3065     

 Equivalent PCU 110  726  330  117  2673  0  36  3992  330 4322      

Near 
Dhaurabhatta 

(Down) 

Observed count 189  1319  319  22  779  0  26  2654  110 2764     

 Equivalent PCU 95  660  319  66  2337  0  39  3515  330 3845     

 Sub Total of 
Equivalent PCU 

204  1386  649 183 5010 0 75  7507  660 8167  7.0 15000 30000 DSV-54.4 
MC- 27.2 
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R
O

U
T

E
 

C
E

N
S

U
S

 

P
O

IN
T

 N
O

. Location  Cycles Motor 
Cycles & 
Scooters 

LMV Buses Trucks Animal 
Drawn 

vehicles 

Others Total Additional 
proposed 

Traffic 

Total 
resultant 
traffic in 

future 

Width 
of 

road 
(m) 

Design Service 
Volume (DSV) in 
PCU/day as per 

IRC:64-1990, 
Table 3&4 

Maximum 
capacity (MC) 
as per IRC 64-
1990, section 
6.1 = DSV/0.5  

% Utilization 

  Equivalency 
factor 

 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

1 11 Near 
Hamirpur 

(UP) 

Observed count 74  595  241  225  536  0  12  1683  110 1793     

 Equivalent PCU 37  298  241  675  1608  0  18  2877  330 3207      

Near 
Hamirpur 
(Down) 

Observed count 93  552  209  22  832  0  22  1730  110 1840     

 Equivalent PCU 47  276  209  66  2496  0  33  3127  330 3457      

 Sub Total of 
Equivalent PCU 

84  573.5 450 741 4104 0 51  6003  660 6663 7.0 15000 30000 DSV-44.4 
MC- 22.2 

1 12 Near Kulda 
Mines (UP) 

Observed count 559  986  457 37  686  8 123  2289 110 2399     

 Equivalent PCU 280  493  457  111  2058  64 185  3368 330 3698     

Near Kulda 
Mines (Down) 

Observed count 518  870  437  41  618  4 67  2037 110 2147     

 Equivalent PCU 259  435  437  123  1854  32 101  2982 330 3312     

 Sub Total of 
Equivalent PCU 

539  928 894 234 3912 96 285  6349 660 7009 6.0 8700 17400 DSV-80.6 
MC- 40.3 

 
*   Note: As per the “Assessment of Impact Due to Transportation of Coal Through Road From Mines to TPP at Tamnar” report prepared by 

EMTRC Consultants Private Limited, April 2013, the road width near Kulda mine site was reported as 6.7 m. At the time of site visit by team 
of M/s Min Mec R&D Laboratory in July 2016, it was reported that though the road near Kulda mine site was wider, but the repairing of road 

had been done only for a width of 6.0 m, thus, reducing its original carriageway width. All the roads surveyed around the project are two 

lane roads. As per IRC: 64-1990, if the carriageway width on a two lane road is restricted, then there is a certain reduction in carrying 
capacity. The road near Kulda mine has a lane width of 3.00m and are without any shoulders, so as per Table 5 of IRC: 64-1990 the 
reduction factor has been taken as 0.58% of 15000 (Design Service Volume of Two Lane Roads). Thus, the effective carrying capacity of the 
road near Kulda mine site comes out to be 8700 PCU/day. 

 
 It can be seen from the above table that the current traffic volume plus the projected additional traffic volume on all Census Points on the 

entire length of Route 1 (Kulda/ Badundhara to plant) will be well within the Design Service Volumes (DSV) i.e. Varying between 44.4% to 
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86.8% of the DSV. The Maximum capacity the roads can carry is around twice the DSV and the future load will be between 22.2 to 43.4% of 
the maximum capacity. Thus, route 1 is capable of supporting the present as well as the additional traffic. 

 
 On Route 2 (Barod/ Jampali to Plant), the current traffic volume plus the projected additional traffic volume on all Census Points (except 

one near  Barod) on the entire length will be well within the  Design Service Volumes (DSV). The present plus additional traffic is varying 
between 52.5% to 116.4% of the DSV. However, since the Maximum capacity the roads is around twice the DSV and the future load will be 
between 26.2 to 58.2% of the maximum capacity. Thus, route 2 is capable of supporting the present as well as the additional traffic. In view 
of the DSV utilisation at Barod, which is 16.4% higher than designed, the State Government may be requested to strengthen the shoulders 
for a width of 0.6 m on either side or widen the carriage to its previous width (by 0.4 m to more than 6 m) to ensure Level of Service “B”. If 
there is no action taken for strengthening of shoulders/ widening of carriageway, the only impact on traffic would be that it will be lowered 
from Level of Service “B” to Level of Service “C”, wherein the DSV is 40% higher than that of “B”. It may be noted that there are six levels of 
service available from “A” (highest, free flow) to “F” (lowest, forced or breakdown flow) and the DSV is generally designed for Level of 
Service “B” with flexibility allowed in IRC : 64-1990 for Level of Service “C”. Thus, the utilisation of DSV at Level of Service “C” for current 
and additional traffic would be 83.15%. 

 
 It may be further noted that the existing traffic on Census point 6, 7 and 8 are comprising of trucks carrying imported coal from Raigarh to 

the plant for the Unit 3. When the coal will come from domestic sources, there will be a reduction of 336 trucks/day at these Census points, 
therefore, further decreasing the traffic by 2.2% of DSV at all the three Census points 6, 7 and 8. Thereafter addition of additional anticipated 
traffic shall occur. 

 
 On Route 3 (Chhal to Plant), the current traffic volume plus the projected additional traffic volume on all Census Points on the entire length 

will be well within the Design Service Volumes (DSV). The present plus additional traffic is varying between 41.6% to 56.4% of the DSV. 
However, since the Maximum capacity the roads is around twice the DSV and the future load will be between 20.8 to 28.2% of the maximum 
capacity. Thus, route 3 is capable of supporting the present as well as the additional traffic.  
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TABLE 5 
SCENARIO 2 : CARRYING CAPACITY CALCULATION FOR ROAD LENGTH FROM MCL AND SECL MINES TO JPL 

(FOR EXISTING AND ADDITIONAL TRAFFIC INCLUDING COAL CARRYING TRUCKS TO PLANT) FOR 384, 144, 144 
TRUCKS PER DAY (TO & FRO) ON ROUTE 1, 2 AND 3 RESPECTIVELY 

R
O

U
T

E
 

C
E

N
S

U
S

 

P
O

IN
T

 N
O

. Location  Cycles Motor 
Cycles & 
Scooters 

LMV Buses Trucks Animal 
Drawn 

vehicles 

Others Total Additional 
proposed 

Traffic 

Total 
resultant 
traffic in 

future 

Width of 
road 

(m) 

Design Service 
Volume (DSV) in 
PCU/day as per 

IRC:64-1990, 
Table 3&4 

Maximum 
capacity (MC) 
as per IRC 64-
1990, section 
6.1 = DSV/0.5  

% Utilization 

  Equivalency 
factor 

 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

3 1 Near Chhal 
Mine (UP) 

Observed count 308 501 445 17 991 0 19 2281 72 2281     

Equivalent PCU 154 251  445 51 2973 0 29  3902 216 4118     

Near Chhal 
Mine (Down) 

Observed count 307 623 435 14 975 0 20 2374 72 2374     

Equivalent PCU 154  311.5 435 42 2925 0 30 3897 216 4113      

Sub Total of 
Equivalent PCU 

308  562 880 93 5898 0 59  7799 432 8231  10.6 15000 30000 DSV-54.9 

MC- 27.4  

3 2 Near Bhojia 
(UP) 

Observed count 71 578 203 23 621 0 13 1509 72 1581     

Equivalent PCU 36  289 203 69 1863 0 20  2479 216 2695     

Near Bhojia 
(Down) 

Observed count 115 646 267 22 776 3 19  1848 72 1920     

Equivalent PCU 58  323 267 66 2328 24 29  3094 216 3310      

Sub Total of 
Equivalent PCU 

93  612 470 135 4191 24 48  5573 432 6005  7.0 15000 30000 DSV-40.0 

MC-20.0 

3 3 Near 
Baihamura 

(UP) 

Observed count 152 654 455 27 673 0 25 1986 72 2058     

Equivalent PCU 76 327 455 81 2019 0 38 2996 216 3212     

Near 
Baihamura 

(Down) 

Observed count 212 749 498 33 700 0 35 2227 72 2299     

Equivalent PCU 106 375 498 99 2100 0 53 3230 216 3446      

Sub Total of 
Equivalent PCU 

182 702 953 180 4119 0 90 6226 432 6658  7.0 15000 30000 DSV-44.4 

MC-22.2 

2 4 Near Barod 
Mine (UP) 

Observed count 121  599  569  68  699  0  27  2083  72 2155     
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Total 
resultant 
traffic in 

future 

Width of 
road 

(m) 

Design Service 
Volume (DSV) in 
PCU/day as per 

IRC:64-1990, 
Table 3&4 

Maximum 
capacity (MC) 
as per IRC 64-
1990, section 
6.1 = DSV/0.5  

% Utilization 

  Equivalency 
factor 

 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

 Equivalent PCU 61  300  569  204  2097  0  41  3271  216 3487      

Near Barod 
Mine (Down) 

Observed count 80  639  481  76  651  0  22  1949  72 2021     

 Equivalent PCU 40  320  481  228  1953  0  33  3055  216 3271      

 Sub Total of 
Equivalent PCU 

101  619 1050 432 4050 0 74  6325  432 6757  5.6 6000 at LOS 
B 

8400 at LOS 
C 

12000 DSV-112.6 
at LOS B, 

80.4 at 
LOS C  

MC-56.3  

2 5 Near Bhalumar 
(UP) 

Observed count 50  669  626  83  761  0  17  2206  144 2350     

 Equivalent PCU 25  335  626  249  2283  0  26  3543  432 3975      

Near Bhalumar 
(Down) 

Observed count 42  881  702  89  896  0  23  2633  144 2777     

 Equivalent PCU 21  441  702  267  2688  0  35  4153  432 4585      

 Sub Total of 
Equivalent PCU 

46  775  1328 516 4971 0 60  7696  864 8560  7.0 15000 30000 DSV-57.1 

MC-28.5 

2 6 Near 
Jhingolpara 

(UP) 

Observed count 144  575  444  41  801  0  24  2029  144 2173     

 Equivalent PCU 72  288  444  123  2403  0  36  3366  432 3798      

Near 
Jhingolpara 

(Down) 

Observed count 200  607  418  33  750  0  15  2023  144 2167     

 Equivalent PCU 100  304  418  99  2250  0  23  3193  432 3625      

 Sub Total of 
Equivalent PCU 

172  591  862 222 4653 0 59  6559  864 7423  7.0 15000 30000 DSV-49.5 
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proposed 

Traffic 

Total 
resultant 
traffic in 

future 

Width of 
road 

(m) 

Design Service 
Volume (DSV) in 
PCU/day as per 

IRC:64-1990, 
Table 3&4 

Maximum 
capacity (MC) 
as per IRC 64-
1990, section 
6.1 = DSV/0.5  

% Utilization 

  Equivalency 
factor 

 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

MC-24.7 

2 7 Near Gorhi 
(UP) 

Observed count 273 786 409 49 752 0 26 2295 144 2439     

 Equivalent PCU 137  393 409 147 2256 0 39 3381  432 3813      

Near Gorhi 
(Down) 

Observed count 286 680 442 43 750 8 33 2242 144 2386     

 Equivalent PCU 143 340 442 129 2250 64 50  3418  432 3850      

 Sub Total of 
Equivalent PCU 

280  733 851 276 4506 64 89  6798 864 7662  7.1 15000 30000 DSV-51.1 

MC-25.6 

2 8 Near JPL Gate 
No. 5 (UP) 

Observed count 622  1400  630  125  1003  1  33  3814  144 3958     

 Equivalent PCU 311  700  630  375  3009  8  50  5083  432 5515      

Near JPL Gate 
No. 5 (Down) 

Observed count 569  1205  590  95  1028  0  33  3520  144 3664     

 Equivalent PCU 285  603  590  285  3084  0  50  4896  432 5328      

 Sub Total of 
Equivalent PCU 

596  1302.5 1220 660 6093 8 99  9978 864 10842  7.2 15000 30000 DSV-72.3 

MC-36.1 

1 9 Near JPL Gate 
No. 3 (UP) 

Observed count 233  1263  688  113  802  0  33  3132  192 3324     

 Equivalent PCU 117  632  688  339  2406  0  50  4231  576 4807      

Near JPL Gate 
No. 3 (Down) 

Observed count 288  1481  719  73  764  0  32  3357  192 3549     

 Equivalent PCU 144  741  719  219  2292  0  48  4163  576 4739      

 Sub Total of 
Equivalent PCU 

261  1372  1407 558 4698 0 98  8393  1152 9545  16.4 15000 30000 DSV-63.6 

MC-31.8 
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as per IRC 64-
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6.1 = DSV/0.5  

% Utilization 

  Equivalency 
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 0.50 0.50 1.00 3.00 3.00 8.00 1.50  3.00      

1 10 Near 
Dhaurabhatta 

(UP) 

Observed count 219  1452  330  39  891  0  24  2955  192 3147     

 Equivalent PCU 110  726  330  117  2673  0  36  3992  576 4568      

Near 
Dhaurabhatta 

(Down) 

Observed count 189  1319  319  22  779  0  26  2654  192 2846     

 Equivalent PCU 95  660  319  66  2337  0  39  3515  576 4091      

 Sub Total of 
Equivalent PCU 

204  1386  649 183 5010 0 75  7507  1152 8659  7.0 15000 30000 DSV-57.7 

MC-28.8 

1 11 Near Hamirpur 
(UP) 

Observed count 74  595  241  225  536  0  12  1683  192 1875     

 Equivalent PCU 37  298  241  675  1608  0  18  2877  576 3453      

Near Hamirpur 
(Down) 

Observed count 93  552  209  22  832  0  22  1730  192 1922     

 Equivalent PCU 47  276  209  66  2496  0  33  3127  576 3703      

 Sub Total of 
Equivalent PCU 

84  573.5 450 741 4104 0 51  6003  1152 7155  7.0 15000 30000 DSV-47.7 

MC-23.8 

1 12 Near Kulda 
Mines (UP) 

Observed count 559  986  457 37  686  8 123  2289 192 2481     

 Equivalent PCU 280  493  457  111  2058  64 185  3368 576 3944     

Near Kulda 
Mines (Down) 

Observed count 518  870  437  41  618  4 67  2037 192 2229     

 Equivalent PCU 259  435  437  123  1854  32 101  2982 576 3558     

 Sub Total of 
Equivalent PCU 

539  928 894 234 3912 96 285  6349 1152 7501 6.0* 8700 17400 DSV-86.2 

MC-43.1 
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     * Note: As per the “Assessment of Impact Due to Transportation of Coal Through Road From Mines to TPP at Tamnar” report prepared by 

EMTRC Consultants Private Limited, April 2013, the road width near Kulda mine site was reported as 6.7 m. At the time of site visit by 
team of M/s Min Mec R&D Laboratory in July 2016, it was reported that though the road near Kulda mine site was wider, but the repairing 

of road had been done only for a width of 6.0 m, thus, reducing its original carriageway width. All the roads surveyed around the project 

are two lane roads. As per IRC: 64-1990, if the carriageway width on a two lane road is restricted, then there is a certain reduction in 
carrying capacity. The road near Kulda mine has a lane width of 3.00m and are without any shoulders, so as per Table 5 of IRC: 64-1990 
the reduction factor has been taken as 0.58% of 15000 (Design Service Volume of Two Lane Roads). Thus, the effective carrying capacity 
of the road near Kulda mine site comes out to be 8700 PCU/day. 

 
 It can be seen from the above table that the current traffic volume plus the projected additional traffic volume on all Census Points on the 

entire length of Route 1 (Kulda/ Badundhara to plant) will be well within the Design Service Volumes (DSV) i.e. Varying between 47.7% to 
92.4% of the DSV. The Maximum capacity the roads can carry is around twice the DSV and the future load will be between 23.8 to 46.2% of 
the maximum capacity. Thus, route 1 is capable of supporting the present as well as the additional traffic. 

 
 On Route 2 (Barod/ Jampali to Plant), the current traffic volume plus the projected additional traffic volume on all Census Points (except 

one near Barod) on the entire length will be well within the Design Service Volumes (DSV). The present plus additional traffic is varying 
between 49.5% to 112.6% of the DSV. However, since the Maximum capacity the roads is around twice the DSV and the future load will be 
between 24.7 to 56.3% of the maximum capacity. Thus, route 2 is capable of supporting the present as well as the additional traffic. In 
view of the DSV utilisation at Barod, which is 12.6% higher than designed, the State Government may be requested to strengthen the 
shoulders for a width of 0.6 m on either side or widen the carriage to its previous width (by 0.4 m to more than 6 m) to ensure Level of 
Service “B”. If there is no action taken for strengthening of shoulders/ widening of carriageway, the only impact on traffic would be that it 
will be lowered from Level of Service “B” to Level of Service “C”, wherein the DSV is 40% higher than that of “B”. It may be noted that 
there are six levels of service available from “A” (highest, free flow) to “F” (lowest, forced or breakdown flow) and the DSV is generally 
designed for Level of Service “B” with flexibility allowed in IRC : 64-1990 for Level of Service “C”. Thus, the utilisation of DSV at Level of 
Service “C” for current and additional traffic would be 80.4%. 

 
 It may be further noted that the existing traffic on Census point 6, 7 and 8 are comprising of trucks carrying imported coal from Raigarh to 

the plant for the Unit 3. When the coal will come from domestic sources, there will be a reduction of 336 trucks/day at these Census 
points, therefore, further decreasing the traffic by 2.2% of DSV at all the three Census points 6, 7 and 8. Thereafter addition of additional 
anticipated traffic shall occur. 

  
 On Route 3 (Chhal to Plant), the current traffic volume plus the projected additional traffic volume on all Census Points on the entire 

length will be well within the Design Service Volumes (DSV). The present plus additional traffic is varying between 40.0% to 54.9% of the 
DSV. However, since the Maximum capacity the roads is around twice the DSV and the future load will be between 20.0 to 27.4% of the 
maximum capacity. Thus, route 3 is capable of supporting the present as well as the additional traffic.  
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2.6 Growth in existing traffic 
 
 It is proposed to use the road for coal transportation for 3 years. During 

three years, the existing road traffic is likely to experience a natural growth 
also, which is affected by the following factors: 

 

Economic 1. Gross National Product (GNP) or Gross Domestic 
Product (GDP) 

 2. Agricultural Output 

 3. Industrial Output 

Demographic 4. Population 

 5. Rural/ Urban mix of population 

 
 The natural growth can be assessed through various ways which is related 

to either one or more of the above parameters. Past trends of data related 
to traffic flow from census, vehicle registration or fuel sales can also be 
used, if available. In this case, being a rural road, past trend data was not 
available for sufficient number of years from authentic sources for 
extrapolations. Hence, a growth rate of 2.26% has been assumed on the 
basis of 22.6% population growth rate in Chhattisgarh in the previous 
decade, as per Census 2001 & 2011.  

 
 The growth in traffic has been projected for three years based on the 

formula prescribed by IRC:108-1996 (Guidelines for Traffic Prediction on 
Rural Highways) in Table 4 for Scenario 1 where 220 additional trucks 
have been considered on all the three routes. Scenario 2 is represented in 
Table 5, which shows the growth in traffic when 384 and 144 additional 
trucks would be plying on Route-1 and Route-2, 3 respectively.  

 
 The formula used for projection is Pn = Po(1+r)n 
 
 Where 
 

  Pn = Traffic in the nth year i.e. in 3 years 

  Po = Traffic flow in the base year 

  n  =  number of years (3 years) 

  r   =  annual rate of growth of traffic, expressed in decimals. (0.0226) 

 
 The projections have been made and given in Table 6 and Table 7. 
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TABLE 6 
SCENARIO 1: CARRYING CAPACITY CALCULATION FOR ROAD LENGTH FROM MCL AND SECL MINES TO JPL 

FOR 220 TRUCKS PER DAY (TO & FRO) ON EACH ROUTE 
(FOR PROJECTED TRAFFIC AFTER 3 YEARS) 

Route Census 
Point 
No. 

Location Total 

(Year 
2016), 
PCU 

Projected 
Traffic 
after 3 
years, 
PCU 

Additional 
proposed 

Traffic, 
PCU 

Total 
resultant 
traffic in 
future 

Width 
of 

road 

(m) 

Design Service Volume 
(DSV) in PCU/day as per 
IRC:64-1990, Table 3&4 

Maximum capacity 
as per IRC 64-1990, 

section 6.1 = DSV/0.5  

Capacity % utilised Capacity % utilised 

3 1 Near Chhal Mine (Up & Down) 7799 8337 660 8997  10.6 15000 60 30000 30 

3 2 Near Bhojia (Up & Down) 5573 5958 660 6618  7.0 15000 44 30000 22 

3 3 Near Baihamura (Up & Down) 6226 6656 660 7316  7.0 15000 49 30000 24.5 

2 4 Near Barod Mine (Up & Down) 6325 6761 660 7421  5.6 6000 at LOS B 

8400 at LOS C 

124 

88 

12000 62 

2 5 Near Bhalumar (Up & Down) 7696  8227 1320 9547  7.0 15000 64 30000 32 

2 6 Near Jhingolpara (Up & Down) 6559  7012 1320 8332  7.0 15000 56 30000 28 

2 7 Near Gorhi (Up & Down) 6798 7267 1320 8587  7.1 15000 57 30000 28.5 

2 8 Near JPL Gate No. 5 (Up & Down) 9978 10666 1320 11986  7.2 15000 80 30000 40 

1 9 Near JPL Gate No. 3 (Up & Down) 8393  8972 660 9632  16.4 15000 64 30000 32 

1 10 Near Dhaurabhatta (Up & Down) 7507 8025 660 8685  7.0 15000 58 30000 59 

1 11 Near Hamirpur (Up & Down) 6003  6417 660 7077  7.0 15000 47 30000 23.5 

1 12 Near Kulda Mine (Up & Down) 6349 6787 660 7447 6.0 8700 86 17400 43 

Note :  Kindly refer to notes below Tables 4 & 5 regarding Design Service volume calculations, Level of Service provides and Maximum capacity 
calculation. 

 
 Thus, from Table 6 it can be seen that after considering the natural growth rate in traffic, the roads at all points will have 

sufficient capacity to accommodate the present & proposed traffic for the next three years, including Census point 4 near 
Barod mine, where the road width is narrow and therefore, the Level of Service will reduce from “B” to “C” for Design 
Service Volume. It may be noted that the maximum capacity is around twice of the design service volume at level of 
service B, the projected volume at all points will be well within the maximum capacity i.e. Between 22% to 62%. 
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TABLE 7 
SCENARIO 2: CARRYING CAPACITY CALCULATION FOR ROAD LENGTH FROM MCL AND SECL MINES TO JPL 

FOR 384, 144, 144 TRUCKS PER DAY (TO & FRO) ON ROUTE 1, 2 AND 3 RESPECTIVELY 
(FOR PROJECTED TRAFFIC AFTER 3 YEARS) 

Route Census 
Point 
No. 

Location Total 

(Year 
2016), 
PCU 

Projected 
Traffic 
after 3 

years, PCU 

Additional 
proposed 

Traffic, 
PCU 

Total 
resultant 
traffic in 
future 

Width 
of 

road 

(m) 

Design Service Volume 
(DSV) in PCU/day as per 
IRC:64-1990, Table 3&4 

Maximum capacity 
as per IRC 64-1990, 

section 6.1 = DSV/0.5 

Capacity % utilised Capacity % utilised 

3 1 Near Chhal Mine (Up & Down) 7799 8337 432 8769 10.6 15000 58 30000 29 

3 2 Near Bhojia (Up & Down) 5573 5958 432 6390 7 15000 43 30000 21.5 

3 3 Near Baihamura (Up & Down) 6226 6656 432 7088 7 15000 47 30000 23.5 

2 4 Near Barod Mine (Up & Down) 6325 6761 432 7193 5.6 6000 at LOS B 

8400 at LOS C 

120 

86 

12000 60 

2 5 Near Bhalumar (Up & Down) 7696  8227 864 9091 7 15000 61 30000 30.5 

2 6 Near Jhingolpara (Up & Down) 6559  7012 864 7876 7 15000 53 30000 26.5 

2 7 Near Gorhi (Up & Down) 6798 7267 864 8131 7.1 15000 54 30000 27 

2 8 Near JPL Gate No. 5 (Up & Down) 9978 10666 864 11530 7.2 15000 77 30000 38.5 

1 9 Near JPL Gate No. 3 (Up & Down) 8393  8972 1152 10124 16.4 15000 67 30000 33.5 

1 10 Near Dhaurabhatta (Up & Down) 7507 8025 1152 9177 7 15000 61 30000 30.5 

1 11 Near Hamirpur (Up & Down) 6003  6417 1152 7569 7 15000 50 30000 25 

1 12 Near Kulda Mine (Up & Down) 6349 6787 1152 7939 6 8700  91 17400 40.5 

Note : Kindly refer to notes below Tables 4 & 5 regarding Design Service volume calculations, Level of Service provides and Maximum capacity 
calculation. 

 

 In the second case, when the no. of trucks per day on Route 1 is 384 and on Routes 2 & 3 is 144, then it can be seen that 
after considering the natural growth rate in traffic, the roads at all points will have sufficient capacity to accommodate the 
present & proposed traffic for the next three years, including Census point 4 near Barod mine, where the road width is 
narrow and therefore, the Level of Service will reduce from “B” to “C” for Design Service Volume. It may be noted that the 
maximum capacity is around twice of the design service volume at level of service B, the projected volume at all points will 
be well within the maximum capacity i.e. Between 21.5% to 60%. 
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3.0 IMPACT DUE TO TRAFFIC 
 
 The impact of increase in traffic on various parameters of the environment is 

discussed in subsequent paragraphs. 
 
3.1 Ambient Air Quality  
 
 The plying of trucks for Units 1 and 2 started in the year 2015 from MCL and 

SECL mines to the power plant in Tamnar. The trucks have been emitting 
particulates, HCs, SO2, NOx and CO. The ambient air quality near the 
project, has a component of the pollutants from the coal carrying trucks as 
well.  

 The Dispersion modelling for the additional coal carrying trucks for units 3 
and 4 are given in Annexure 2 for Scenario 1 and Annexure 3 for Scenario 
2. As a consequence of the air quality prediction model, the incremental 
values for Scenario 1 and 2 are given in Table 8. 

 
TABLE 8 

 RESULTANT AIR QUALITY AFTER PREDICTION MODELLING FOR 
SCENARIO 1 AND 2 

Parameters Incremental Values from dispersion modelling (µg/m3) 

1 Scenario 1 Scenario 2 

 Max Route 
1 

Route 
2 

Route 
3 

Max Route 
1 

Route 
2 

Route 
3 

PM10 0.11 0.05 0.11 0.05 0.09 0.09 0.08 0.04 

NOx 3.50 1.75 3.5 1.6 2.75 2.75 2.37 1.125 

SO2 0.38 0.13 0.38 0.13 0.25 0.25 0.25 <0.12 

CO 3.88 1.88 3.88 1.75 3.00 3.00 2.50 0.875 

HC 0.50 0.25 0.50 0.25 0.375 0.375 0.375 0.125 

 
The particulate matter increment values in the above table pertain to the 
emission from the exhausts of the vehicles only. However, there will be an 
additional component of particulate matter in the form of dust becoming 
airborne from roads due to wheel movement. The dust on roads comes 
from various sources such as settlement of fugitive dust, spillage from 
vehicles, peeling of mud stuck on wheels, weathering of road itself, dust 
storms, etc. The movement of wheels disturbs the area under the wheels 
and creates disturbances in the air which are localised, temporary, and 
reversible. The dust becomes airborne and resettles according particle size. 
As per various research papers, Silt content of this dust is of consequence 
in addition to the speed/ weight of the vehicle to determine magnitude of 
airborne dust. 
 
As per AP-42, 5th Edition of US EPA, Section 13.2.1.3, the quantity of 
particulate emissions from resuspension of loose material on the road 
surface due to vehicle travel on a dry paved road may be estimated using 
the following empirical expression: 
 
 
E = k (sL)0.91 x (W)1.02 
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where: E = particulate emission factor (having units matching the units of k), 
k = particle size multiplier for particle size range and units of interest, which 
will be 0.62 gm/vehicle per km travelled as per Table 13.2.1-1 of AP-42, US 
EPA 
 
sL = road surface silt loading (grams per square meter) (g/m2). This was 
found to be 12.4 gm/square meter by taking average of weight 
measurement of dust collected over 1 m2, at any one random location of 
each of the Census Points.  
 
W = average weight (tons) of the vehicles traveling the road, which is 40 
Tonnes for the additional traffic 
 
Thus,  
obs 
E = 0.62 (12.4)0.91 x (40)1.02 
= 0.62 X 9.886 X 43.063 
= 263.95 gm/vehicle per km travelled 
 
The above calculations do not apply on unclean and muddy roads. 
 

3.2 Ambient Noise 
 
 The number of trucks anticipated are 672 per day on the three routes i.e. an 

average of 9-10 trucks per hour on each route for Scenario 1, while in 
Scenario 2 it will be 16 trucks per hour on Route-1 and 6 trucks each on 
Route-2 & 3. The sound level from the movement of a truck passing on the 
road is approximately 90 dBA. This will be a short term increase, prevailing 
only at the time of passage of truck. The overall Leq will be lower. As the 
distance increases from the line of truck movement, the anticipated Leqs 
will be as follows: 
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 At a distance of 7 m, the LeQ is anticipated to be approximately 65 dB(A), 
falling within the limits for commercial areas, which is the usual case within 
along roads.  

 
3.3 Human Health 
 
 Referring to Tables 8 earlier, it can be seen that the incremental ground 

level concentration values anticipated due to plying of additional trucks for 
PM10, SO2 and NOx in the two cases will be: 

 

Scenario 1: PM10 is 0.11, SO2 is 0.38 and NOx is 3.50 g/m3, respectively 
due to emissions from vehicle exhaust. JPL has been monitoring the 
ambient air quality in and around the plant. The incremental values, when 
added to the baseline concentration give a resultant concentration of 67.33, 

9.88 and 25.8 g/m3, respectively, for PM10, SO2 and NOx, which are well 
within the limits of 100, 60, 80 & 80, respectively, prescribed by CPCB.  
 

Scenario 2: PM10 is 0.09, SO2 is 0.25 and NOx is 2.75 g/m3, respectively 
due to emissions from vehicle exhaust. The resultant concentrations 

anticipated are 67.29, 9.75 and 25.05 g/m3, respectively, for PM10, SO2 
and NOx, which are also well within the limits of 100, 60, 80 & 80, 
respectively, prescribed by CPCB.  
 
The impact of various pollutants is discussed below: 

 
3.3.1 Particulates 
 
 Impact on Health: PM10 and PM2.5 include inhalable particles that are 

small enough to penetrate the thoracic region of the respiratory system. The 
health effects of inhalable PM are well documented in „Health effects of 
particulate matter, Policy implications for countries in eastern Europe, 
Caucasus and Central Asia by World Health Organisation, Regional Office 
for Europe, 2013‟. They are due to exposure over both the short term 
(hours, days) and long term (months, years) and include: 

 

 respiratory and cardiovascular morbidity, such as aggravation of asthma, 
respiratory symptoms and an increase in hospital admissions;  

 mortality from cardiovascular and respiratory diseases and from lung 
cancer. 

 
 Threshold concentrations for humans : As described in detail in Chapter 

7.3, Particulate Matter, Air Quality Guidelines, Second Edition, World Health 
Organisation Regional Office for Europe, Copenhagen, Denmark, 2000, at 
low levels of (short-term) exposure (defined as 0–100 μg/m3 for PM10), the 
exposure response curve fits a straight line reasonably well, there are 
indications from studies conducted in the former German Democratic 
Republic and in China that at higher levels of exposure (several hundreds of 
μg/m3 PM10), the curve is shallower for at least effects on mortality than at 
low levels of exposure.  
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 The relative risk increase between 1.0074-1.0356 for daily mortality, 

respiratory hospital admissions, reporting of bronchodilator use, cough and 
lower respiratory symptoms, and changes in peak expiratory flow has been 
associated with a 10 μg/m3 increase in PM10 or PM2.5 

 
 In this case, the particulate emissions are 0.11 μg/m3 for Scenario 1 and 

0.09 μg/m3 Scenario 2 in comparison to significant figures (10 μg/m3). 
 
3.3.2 Sulphur dioxides 
 
 Impact on Health: Sulfur dioxide irritates the skin and mucous membranes 

of the eyes, nose, throat, and lungs. High concentrations of SO2 can cause 
inflammation and irritation of the respiratory system, particularly during 
heavy physical activity. The resulting symptoms may include pain when 
taking a deep breath, coughing, throat irritation, and breathing difficulties. 
High concentrations of SO2 can affect lung function, worsen asthma attacks, 
and aggravate existing heart disease in sensitive groups. This gas can also 
react with other chemicals in the air and convert to a small particle that can 
lodge in the lungs and cause similar health effects. 

 

 Threshold concentrations for humans : As described in detail in Chapter 
7.4, Sulfur dioxide, Air Quality Guidelines, Second Edition, World Health 
Organisation Regional Office for Europe, Copenhagen, Denmark, 2000, the 
health risk evaluation for short term exposures (less than 24 hours) has 
been done. Only small changes, not regarded as of clinical significance, 
were seen at 572 μg/m3 (0.2 ppm); reductions representing about 10% of 
baseline FEV1 occurred at about 1144 μg/m3 (0.4 ppm); and reductions of 
about 15% occurred at about 1716 μg/m3 (0.6 ppm). The response was not 
greatly influenced by the severity of asthma. These findings are consistent 
with those reported from other exposure studies. In one early series, 
however, a small change in airway resistance was reported in two of the 
asthmatic patients at 286 μg/m3 (0.1 ppm). For long term exposure, the 
lowest-observed-adverse-effect level of sulfur dioxide was judged to be 100 
μg/m3 (0.035 ppm) annual average, together with particulate matter. 

 
 In this case, the incremental being 0.38 and resultant being 9.88 μg/m3 for 

Scenario 1 and incremental being 0.25 and resultant being 9.75 μg/m3 for 
Scenario 2 which is much lower than the thresholds which impact human 
health. 

 
3.3.3 Nitrogen oxides 
 
 Impact on Health: Human health concerns include effects on breathing and 

the respiratory system, damage to lung tissue, and premature death. Small 
particles penetrate deeply into sensitive parts of the lungs and can cause or 
worsen respiratory disease, such as emphysema and bronchitis, and 
aggravate existing heart disease.  
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 Threshold concentrations for humans : As described in detail in Chapter 
7.1, Nitrogen dioxide, Air Quality Guidelines, Second Edition, World Health 
Organisation Regional Office for Europe, Copenhagen, Denmark, 2000, a 
significant amount of research has been directed at evaluating the effect of 
nitrogen dioxide on pulmonary function and airway responsiveness to 
pharmacological, physical (e.g. cold air) or natural (i.e. allergens) 
bronchoconstrictors. Generally, concentrations higher than 1880 μg/m3 (1.0 
ppm) are required to increase responsiveness to bronchoconstrictors and to 
induce changes in pulmonary function in healthy adults.  

 
 Analysis of lung lavage from healthy humans indicated that high levels 

(5640-7520 μg/m3; 3–4 ppm) reduce the activity of alpha-1-protease 
inhibitor, a protein that acts to protect the lung from the proteolytic enzyme 
elastase by inhibiting connective tissue damage. However, 2820 μg/m3 (1.5 
ppm) had no such effect. 

 
 Such concentrations as mentioned above, almost never occur in ambient 

air, thus, the incremental values of nitrogen oxide (3.50 μg/m3 for Scenario 
1 and 2.75 μg/m3 for Scenario 2) is not expected to have any impact on the 
healthy human beings. On the basis of these human clinical data, WHO has 
given a 1-hour guideline of 200 μg/m3. At double this recommended 
guideline (400 μg/m3), there is evidence to suggest possible small effects in 
the pulmonary function of asthmatics. Should the asthmatic be exposed 
either simultaneously or sequentially to nitrogen dioxide and an 
aeroallergen, the risk of an exaggerated response to the allergen is 
increased. At 50% of the suggested guideline (100μg/m3, 50 ppb), there 
have been no studies of acute response in 1 hour. 

  
3.4 Ecology 
  
 It has been generally accepted that dust originating from unpaved roads can 

aggravate respiratory ailments, create driving hazards and cause 
considerable discomfort to those living alongside these roads. 

 
 Dust may affect photosynthesis, respiration, transpiration and allow the 

penetration of phytotoxic gaseous pollutants. Dust from highways and roads 
greatly affect the roadside vegetation communities by inducing changes in 
pH, Relative Water Content and species diversity. Vegetation act as natural 
filters by depositing dust particles on their leaf surface, susceptible and 
highly exposed part of a plant and, thus, makes an important contribution in 
the improvement of air quality. Leaves act as pollution receptors and 
decrease dust load of the air.  

 
 According to a research by D. L. Becker in 1978 (referenced by McCrea), 

the total downwind deposition from infinite instantaneous line source of 1.0 
gm/m during neutral conditions at distance of 4, 8, 16, 32, 64, 128, 256 and 
512 m from road have been estimated as 263, 188, 118, 70, 39, 22, 12 and 
5 g/m. The deposited dust reduces the light availability to the plant and 
therefore affects photosynthesis as follows : 
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% reduction of light due 
to dust 

Photosynthesis Rate 
(mg/sq.m./s) 

% reduction of 
photosynthesis 

(a) Average Summer Sun (225 W/m) 

0 0.69 0.0 

10 0.69 0.0 

20 0.68 1.5 

30 0.67 2.9 

40 0.65 5.8 

50 0.64 7.3 

(b) Average Winter Sun (40 W/m) 

0 0.39 0.0 

10 0.36 7.7 

20 0.33 15.4 

30 0.30 23.1 

40 0.27 30.8 

50 0.23 41.1 

Source: Table 9, An Assessment of the effects of road dust on agricultural 
production systems, P. R. McCrea, Research Report No. 156 

 
 The McCrea study also assessed the observed reduction of yield in various 

roadside orchards for a traffic volume of 500 per day, affecting an area of 
12.5 ha/ km and arrived it to be 1.0% during wet season and 2.2% during 
dry season. For a traffic volume of 250 per day, affecting an area of 12.5 ha/ 
km it is 0.5% during wet season and 1.1% during dry season. 

 
 Thus, under worse case scenario of high dust on roads, adverse weather 

conditions and absence of mitigation measures, the plying of additional 672 
trucks per day can lead to a maximum cumulative reduction of yield in 
roadside plantation as follows:  

 
The range of reduction in Scenario 1 where 220 trucks are plying on each 
of the three routes will be 0.5-1.1% if mitigation measures like water 
sprinkling, road maintenance, cleaning and road side plantations are not 
carried out. 
 
Similarly, the range of reduction in Scenario 2 where 384 trucks are plying 
on Route-1 the reduction in yield will be 1.0-2.2%, while on Routes-2 & 3 
where 144 trucks will be plying on each of the two routes the reduction in 
yield will be 0.5-1.1% if mitigation measures like water sprinkling, road 
maintenance, cleaning and road side plantations are not carried out. 



Impact Assessment Due to Transportation of Coal for Jindal Power Ltd. 27 

4.0 OBSERVATIONS 
 

During site visit, the following observations were made along the three 
routes: 
 
 Route 1 (to Kulda/ Basundhara) is 42 km long and has 15 villages on the 

route, namely. Tehli Rampur, Jhinkabahl, Libra, Dhaurabhata, 
Khuruslenga, Lamdand, Hamirpur, Taparia, Sambarpinda, Kandadhuda, 
Bilaimunda, Chatabar, Ratanpur, Naktijor and Gopalpur. 

 Route 2 (to Kulda/ Basundhara) is 39 km long and has 13 villages on the 
route, namely, Tamnar, Gorhi, Amaghat, Jhingolpara, Samarauna, 
Amlidih, Bhalumar, Kapradihi, Kanchanpur, Teram, Chamarpara, 
Phaguram and Oramura. 

 Route 3 (to Kulda/ Basundhara) is 51 km long and has 16 villages on the 
route, namely, Tamnar, Gorhi, Amaghat, Jhingolpara, Samarauna, 
Amlidih, Bhalumar, Kapradihi, Baihamura, Nawapara, Dongabona, 
Deormal, Bojhia, Nawapara, Bandhapali and Khedapali. 

 Eight villages are overlapping on the Route 2 & 3. 

 The study found that all the roads were black topped and in good 
condition except 2.5 km from Hamirpur to Lamdand (part of Route-1), 
which is being repaired as evidenced by the aggregates heaped on the 
roadside on 25.07.2016 and 6.2 km of Ghargoda bye-pass (part of 
Route-2) due to potholes and damage due to water logging at certain 
places. 

 The roads at the different locations had variable width. The average 
width was found to be 7.7 m with a minimum width of 5.6 m at locations 
8 & 15 and a maximum width of 16.5 m at location 21. 

 No bottle necks and issues were found at any location at the time of 
study.  

 No traffic jam observed. 

 Various kinds of vehicles are using the roads such as cars, jeeps, 
motorcycles, scooters, buses, trucks, etc. 

 Currently, the coal is being transported under total tarpaulin covered 
trucks to arrest coal fines emission.  

 Issues related to safety, over loading, over speed etc. are being 
overseen and controlled by the Company 

 Only well maintained trucks are allowed to load & transport coal. 
Overloaded trucks are not been allowed to entry inside the factory. 

 Avenue plantation has been done along the roads as stipulated by 
MoEF 
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 There is a Trauma Centre at Punjipatra to handle emergency medical 
cases. Ambulance facilities are available round the clock to take patients 
to hospitals for treatment. The Trauma centre is being operated as a part 
of the Corporate Social Responsibility (CSR) program of Jindal Group. 

 Furthermore, a multi-speciality hospital is run at Raigarh by the 
Company in collaboration with Fortis and called “Fortis O.P.Jindal 
Hospital & research Centre”. It is a 100 bedded hospital with state of the 
art tertiary care facilities including advanced medical & surgical 
procedures for both in patients & out patients. Through 2014-2015 it 
served 3798 indoor and 81,189 outdoor patients. 

 JPL has cleaning crew working on various stretches of roads around the 
plant to clean the road regularly 

 
5.0 CONCLUSION AND RECOMMENDATIONS 

 
 This study has been conducted to assess the impact of coal transportation 

from domestic source i.e. Coal mines of SECL and MCL to Units 3&4 (2 X 
600 MW) of the 2400 MW thermal power plant at Tamnar, Chhatisgarh of 
M/s Jindal Power Ltd. 

 
 The required coal is 13187 tonnes per day to be brought through trucks of 

40 tonnes capacity from various mines located at Chhal (51 km, south 
west), Barod/ Jampali (39 km, north west) and Kulda/ Basundhara (42 km, 
south east). The route from plant to Kulda/ Basundhara has been 
considered as Route-1, to Barod/ Jampali as Route-2 and to Chhal as 
Route-3. The coal will be bought through special e-auction which makes it 
difficult to do an exact estimation of quantity available from each mine. 
Thus, two alternate scenarios have been studied: 

 
(i) Scenario 1 - equal distribution of anticipated trucks on all three routes 

i.e. 220 trucks on route 1, 2 & 3. 
 
(ii) Scenario 2 - 50% of the anticipated traffic (384 trucks) will be on route 

1 to Kulda/ Basundhra, 25% on route 2 to Barod/ Jampali and 25% on 
route 3 to Chhal (144 trucks each). 

 
 All surveys, calculations and assessments have been carried out in line with 

Standards available from Indian Road Congress (IRC), Ministry of 
Environment, Forest and Climate Change (MoEF&CC) and United States 
Environment Protection Agency (US EPA). Road width along entire length 
has been measured on all three routes besides observation of traffic 
volumes at twelve “Census Point” locations. 

 
 Based on the various aspects studied, the following conclusions are arrived 

at: 
 

 From the aspect of Traffic Volume and capacity of the road - A 
perusal of table 4 and 6 for Scenario-1 and of Table 5 and 7 for 
Scenario-2 shows that all routes have adequate Maximum Capacity to 
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cater to the additional traffic for coal transportation as well as natural 
growth of the existing traffic for the next 3 years. The percentage 
utilization shall be from 22% to 62% for Scenario-1 and 21.5% to 60% 
for Scenario-2, of maximum capacity. In all cases, the anticipated traffic 
after 3 years with additional trucks will lie within Design Service Volume 
with minimum Level of Service “C” 

 
 It may be further noted that the existing traffic on Census point 6, 7 and 

8, which is currently experiencing traffic carrying imported coal from 
Raigarh to the plant for the Units 3, will see a reduction of 336 trucks/day 
i.e. 2.2% of Design Service Volume since those trucks will cease 
movement from Raigarh. 

 
 From the aspect of Impact on Ambient Air quality - A perusal of table 

8 for Scenario-1 and 2 shows that there shall be increment in air 
pollutants due to exhaust emissions from the additional vehicles. 
However, the magnitude of incremental ground level concentrations will 
be low and to the tune of maximum 0.11 µg/m3 for PM10, 3.50 µg/m3 for 
NOx, 0.38 µg/m3 for SO2, 3.88 µg/m3 for CO and 0.50 µg/m3 for HC. The 
airborne dust due to wheel movement on paved surface will be 
temporary, localized and reversible and has been calculated to the tune 
of 263.95 gm/vehicle per km traveled 

 
 From the aspect of Impact on Ambient Noise - The sound level from 

the movement of a truck passing on the road is approximately 90 dBA. 
This will be a short term increase, prevailing only at the time of passage 
of truck. The overall Leq will be lower. At a distance of 7 m, the LeQ is 
anticipated to be approximately 65 dB(A), falling within the limits for 
commercial areas, which is the usual case within along roads. 

 
 From the aspect of Impact on Human Health- The incremental values 

have been compared against the Air Quality Guidelines, Second Edition, 
World Health Organization Regional Office for Europe, Copenhagen, 
Denmark, 2000 and found to be lower than the significant figures 

 
 From the aspect of Impact on Ecology- Under worst case scenario of 

high dust on roads, adverse weather conditions and absence of 
mitigation measures, the plying of additional 672 trucks per day can lead 
to a maximum cumulative reduction of yield in roadside plantation to the 
tune of 0.5-1.1% in Scenario-1 and 1.0-2.2% in Scenario-2. 

 
 Observations have been made at site and given in para 4.0 earlier. 

Significant to note is that all the roads were black topped, most was in 
good condition with average width of 7.7 m. No bottle necks or traffic 
jams was observed at time of survey. The imported coal is being 
transported under total tarpaulin covered trucks and is optimally loaded. 
Issues related to safety, over loading, over speed etc. are being 
overseen and controlled by the Company. Avenue plantation has been 
done along the roads as stipulated by MoEF. Trauma Centre and 
Hospitals are available within reasonable distance along with ambulance 
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and patient transportation facilities. 
 
 Based on the study and observations, the following are recommended: 
 

 A. Plantation 
 

 Continue to maintain plantation already done and replace 
damaged saplings  

 Carry out additional plantation along the traffic route for dust and 
noise control on either side of road, in consultation with villagers, 
where ever possible. 

 
 B. Air pollution mitigation for protection of ecology & human health 

 
 The vehicles used for transportation should be covered with 

tarpaulin, should continue to be spill-proof 

 The trucks have to have periodic PUC certification as per 
manufacturers norms and it shall be ensured that unadulterated 
diesel is procured and used from authorised dealers only 

 Only those vehicles having fitness certificate shall be allowed to 
ply 

 The practice of road cleaning by JPL along various stretches of 
various roads shall be continued to minimize road dust 
generation .  

 Make provision for tyre washing at power plant which will aid in 
reducing fugitive dust on roads 

 
 C. Noise mitigation 
 

 No honking along the settlements stretch, which would be silent 
zones.  

 All trucks will undergo preventive maintenance as per 
manufacturers schedule and their silencers shall be maintained 
and operational at all times. 

 Plantation along roadside as suggested for air pollution 
mitigation will also act as buffer against noise propagation 

 
 D.  Safety  

 
 Installation of speed bumps near settlements to ensure slow 

driving 

 Awareness to Truck drivers & villagers through hoardings on 
roads regarding road safety  
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 Contact number of crane operators along the routes shall be 
made available to all vehicle drivers 

 All trucks will carry first aid kits and drivers will be trained in 
provision of first aid in case of emergency 

 Continue to provide services of ambulance, Trauma Centre at 
Punjipatra and Hospital at Raigarh, if an when required 

 To ensure that road safety measures are rightly implemented, 
Road Safety Committee shall be constituted by JPL comprising 
of Safety Officer of plant, a representative of the District 
Administration, a senior citizen, a woman and a School. The 
responsibility of the committee shall be to ensure safety of 
inhabitants in the 36 villages falling along the three routes and 
addressing & solving any grievances received from these 
villagers regarding transportation vehicle movement 

 Creating awareness for road safety to villagers and drivers and 
ensuring availability of ambulance, trauma centre and blood 
bank facility for the accident victims, if any. 

 
 E. Road status 
 

 Inform the state government immediately in case of observation 
of any damage to the road so that repairs can be requested and 
carried out at the earliest. 

 
 Communicate and request the State Government for improving 

the Level of Service near Barod mines by either stregthening 
shoulders by 0.6 m on either side or restoring the current 
carriage width (5.6 m) to the width before repairs, which was 
more than 6 m. 

 
 Communicate and request the State Government for speedy 

repair of Ghargoda bypass 
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PHOTOGRAPHS OF PROPOSED ROUTE AT ROAD WIDTH  
MEASUREMENT LOCATIONS 

 

Latitude : 22°05’47.8” 
Longitude : 83°07’43.3” 
Width of road : 7.0 m 

 

1 2 

Latitude : 22°07’37.2” 
Longitude : 83°09’19.0” 
Width of road : 7.1 m 

 

Latitude : 22°08’57.2” 
Longitude : 83°15’13.5” 
Width of road : 6.7 m 
 

3 4 

Latitude : 22°09’04.6” 
Longitude : 83°18’52.9” 
Width of road : 6.7 m 
 

Latitude : 22°16’15.4” 
Longitude : 83°19’53.4” 
Width of road : 7.0 m 
 

5 

Latitude : 22°15’24.9” 
Longitude :83°19’26.6” 
Width of road : 10.1 m 
 

6 

ANNEXURE : 1 
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Latitude : 22°15’06.9” 
Longitude : 83°19’30.2” 
Width of road : 5.9 m 
 

7 

Latitude : 22°11’35.3” 
Longitude : 83°20’28.9” 
Width of road : 5.6 m 
 

8 

Latitude : 22°11’13.4” 
Longitude : 83°20’22.1” 
Width of road : 6.2 m 
 

9 

Latitude : 22°09’42.3” 
Longitude :83°19’55.6” 
Width of road : 6.7 m 
 

10 

Latitude : 22°08’09.3” 
Longitude :83°20’36.4” 
Width of road : 5.8 m 
 

11 

Latitude : 22°04’10.5” 
Longitude :83°21’12.9” 
Width of road : 6.0 m 
 

12 

ANNEXURE : 1 Contd. 
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Latitude : 22°04’46.2” 
Longitude :83°24’46.6” 
Width of road : 7.1 m 
 

13 

Latitude : 22°06’26.0” 
Longitude :83°26’25.2” 
Width of road : 7.0 m 
 

14 

Latitude : 22°02’25.7” 
Longitude :83°44’22.7” 
Width of road : 5.6 m 
 

15 

Latitude : 22°02’58.2” 
Longitude :83°42’17.5” 
Width of road : 6.6 m 
 

16 

Latitude : 22°03’08.5” 
Longitude :83°40’59.4” 
Width of road : 7.0 m 
 

17 

Latitude :22°02’40.1” 
Longitude :83°36’52.1” 
Width of road : 7.2 m 
 

18 

ANNEXURE : 1 Contd. 
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Latitude : 22°02’12.6” 
Longitude : 83°32’08.6” 
Width of road : 7.0 m 
 

19 

Latitude : 22°06’39.3” 
Longitude : 83°30’05.9” 
Width of road : 16.2 m 
 

20 

Latitude : 22°06’53.1” 
Longitude : 83°27’39.5” 
Width of road : 16.5 m 
 

21 

ANNEXURE : 1 Contd. 
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PHOTOGRAPHS OF TRAFFIC CENSUS POINT LOCATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEXURE : 1 Contd. 

1 

Latitude : 22°05’44.9” 
Longitude : 83°07’22.1” 
Width of road : 10.6 m 
 

2 

Latitude : 22°07’37.2” 
Longitude : 83°09’19.0” 
Width of road : 7.0 m 
 

3 

Latitude : 22°09’03.9” 
Longitude : 83°18’52.8” 
Width of road : 7.0 m 
 

4 

Latitude : 22°15’04.1” 
Longitude : 83°19’42.1” 
Width of road : 5.6 m 
 

5 

Latitude : 22°07’26.4” 
Longitude : 83°20’15.0” 
Width of road : 7.0 m 
 

6 

Latitude : 22°04’50.8” 
Longitude : 83°22’56.1” 
Width of road : 7.0 m 
 

6 
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7 

Latitude : 22°04’46.6” 
Longitude : 83°25’04.2” 
Width of road : 7.0 m 
 

8 

Latitude : 22°06’24.7” 
Longitude : 83°26’24.4” 
Width of road : 7.2 m 
 

9 

Latitude : 22°06’53.3” 
Longitude : 83°27’40.6” 
Width of road : 16.4 m 
 

10 

Latitude : 22°06’09.7” 
Longitude : 83°13’08.5” 
Width of road : 7.0 m 
 

11 

Latitude : 22°02’14.9” 
Longitude : 83°32’08.7” 
Width of road : 7.0 m 
 

12 

Latitude : 22°02’40.5” 
Longitude : 83°43’35.5” 
Width of road : 6.0 m 
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CALINE4: CALIFORNIA LINE SOURCE DISPERSION MODEL, JUNE 1989 VERSION
RUN: Hour 1 (WORST CASE ANGLE), POLLUTANT: CO, NOx, HC, PM

CALINE4 is the last in a series of line source air quality models developed by
the California Department of Transportation (Caltrans). It is based on the
Gaussian diffusion equation and employs a mixing zone concept to characterize
pollutant dispersion over the roadway.

The purpose of the model is to assess air quality impacts near transportation
facilities. Given source strength, meteorology and site geometry, CALINE4 can
predict pollutant concentrations for receptors located within 500 meters of
the roadway. In addition to predicting concentrations of relatively inert
pollutants such as carbon monoxide (CO), the model can predict nitrogen
dioxide (N02) and suspended particle concentrations. It also has special
options for modelling air quality near intersections, street canyons and
parking facilities.

I. SITE VARIABLES
U= 4.5 M/S Z0= 100. CM ALT= 0. (M)

BRG= WORST CASE VD= .0 CM/S
CLAS= 2 (B) VS= .0 CM/S
MIXH= 500. M AMB= .0 PPM

SIGTH= 9. DEGREES TEMP= 24.0 DEGREE (C)

II. LINK VARIABLES
ROUTE-1

Link
description

Link coordinates Type VPH EF# (g/mile) H W
X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)

A. Link A 39276 12481 41294 13186 AG 10 102000 3220 31950 34830 4990 0 13.0
B. Link B 41294 13186 42362 12375 AG 10 102000 3220 31950 34830 4990 0 13.0
C. Link C 42362 12375 47321 10764 AG 10 102000 3220 31950 34830 4990 0 13.0
D. Link D 47321 10764 46512 7199 AG 10 102000 3220 31950 34830 4990 0 13.0
E. Link E 46512 7199 47199 3743 AG 10 102000 3220 31950 34830 4990 0 13.0
F. Link F 47199 3743 49370 3355 AG 10 102000 3220 31950 34830 4990 0 13.0
G. Link G 49370 3355 52109 4769 AG 10 102000 3220 31950 34830 4990 0 13.0
H. Link H 52109 4769 55833 4806 AG 10 102000 3220 31950 34830 4990 0 13.0
I. Link I 55833 4806 56373 4406 AG 10 102000 3220 31950 34830 4990 0 13.0
J. Link J 56373 4406 58445 6114 AG 10 102000 3220 31950 34830 4990 0 13.0
K. Link K 58445 6114 60042 6232 AG 10 102000 3220 31950 34830 4990 0 13.0
L. Link L 60042 6232 62068 5652 AG 10 102000 3220 31950 34830 4990 0 13.0
M. Link M 62068 5652 64485 5401 AG 10 102000 3220 31950 34830 4990 0 13.0

# Magnified 1000 times
PM Magnified 100000 times

ROUTE-2
Link

description
Link coordinates Type VP

H
EF# (g/mile) H W

X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)
N. Link N 37246 11701 36077 8796 AG 18 102000 3220 31950 34830 4990 0 13.0
O. Link O 36077 8796 35111 8617 AG 18 102000 3220 31950 34830 4990 0 13.0
P. Link P 35111 8617 31664 9012 AG 18 102000 3220 31950 34830 4990 0 13.0
Q. Link Q 31664 9012 30497 8490 AG 18 102000 3220 31950 34830 4990 0 13.0
R. Link R 30497 8490 28889 8568 AG 18 102000 3220 31950 34830 4990 0 13.0
S. Link S 28889 8568 28241 7523 AG 18 102000 3220 31950 34830 4990 0 13.0
T. Link T 28241 7523 27336 8619 AG 18 102000 3220 31950 34830 4990 0 13.0
U. Link U 27336 8619 27364 9133 AG 18 102000 3220 31950 34830 4990 0 13.0
V. Link V 27364 9133 26107 12160 AG 18 102000 3220 31950 34830 4990 0 13.0
W. Link W 26107 12160 27269 14922 AG 18 102000 3220 31950 34830 4990 0 13.0
X. Link X 27269 14922 26053 17867 AG 18 102000 3220 31950 34830 4990 0 13.0
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Link
description

Link coordinates Type VP
H

EF# (g/mile) H W
X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)

Y. Link Y 26053 17867 26442 18170 AG 9 102000 3220 31950 34830 4990 0 13.0
Z. Link Z 26442 18170 27302 24508 AG 9 102000 3220 31950 34830 4990 0 13.0
A1. Link A1 27302 24508 25598 25898 AG 9 102000 3220 31950 34830 4990 0 13.0
A2. Link A2 25598 25898 25719 27515 AG 9 102000 3220 31950 34830 4990 0 13.0
A3. Link A3 25719 27515 25297 27638 AG 9 102000 3220 31950 34830 4990 0 13.0
A4. Link A4 25297 27638 25320 28216 AG 9 102000 3220 31950 34830 4990 0 13.0
A5. Link A5 25320 28216 25625 28322 AG 9 102000 3220 31950 34830 4990 0 13.0
A6. Link A6 25625 28322 25997 29568 AG 9 102000 3220 31950 34830 4990 0 13.0

# Magnified 1000 times
PM Magnified 100000 times

ROUTE-3
Link

description
Link coordinates Type VP

H
EF# (g/mile) H W

X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)
A7. Link A7 26053 17867 25310 17177 AG 9 102000 3220 31950 34830 4990 0 13.0
A8. Link A8 25310 17177 23905 16273 AG 9 102000 3220 31950 34830 4990 0 13.0
A9. Link A9 23905 16273 22520 15954 AG 9 102000 3220 31950 34830 4990 0 13.0
A10. Link A10 22520 15954 20741 16437 AG 9 102000 3220 31950 34830 4990 0 13.0
A11. Link A11 20741 16437 19120 16382 AG 9 102000 3220 31950 34830 4990 0 13.0
A12. Link A12 19120 16382 18413 16570 AG 9 102000 3220 31950 34830 4990 0 13.0
A13. Link A13 18413 16570 16069 14808 AG 9 102000 3220 31950 34830 4990 0 13.0
A14. Link A14 16069 14808 13990 14532 AG 9 102000 3220 31950 34830 4990 0 13.0
A15. Link A15 13990 14532 12615 15247 AG 9 102000 3220 31950 34830 4990 0 13.0
A16. Link A16 12615 15247 11472 15441 AG 9 102000 3220 31950 34830 4990 0 13.0
A17. Link A17 11472 15441 10500 15087 AG 9 102000 3220 31950 34830 4990 0 13.0
A18. Link A18 10500 15087 9357 15170 AG 9 102000 3220 31950 34830 4990 0 13.0
A19. Link A19 9357 15170 8000 14820 AG 9 102000 3220 31950 34830 4990 0 13.0
A20. Link A20 8000 14820 7846 13850 AG 9 102000 3220 31950 34830 4990 0 13.0
A21. Link A21 7846 13850 5948 11880 AG 9 102000 3220 31950 34830 4990 0 13.0
A22. Link A22 5948 11880 5084 11425 AG 9 102000 3220 31950 34830 4990 0 13.0
A23. Link A23 5084 11425 5217 10466 AG 9 102000 3220 31950 34830 4990 0 13.0
A24. Link A24 5217 10466 4636 10521 AG 9 102000 3220 31950 34830 4990 0 13.0

# Magnified 1000 times
PM Magnified 100000 times

The location of receptors is shown in Fig. 1
III. RECEPTOR LOCATIONS (at 100 m from vehicle path on right and left side)

ROUTE-1 ROUTE-2
* COORDINATES (M)

RECEPTOR * X Y Z
------------*---------------------
1. Recpt 1 * 39270 12434 1.5
2. Recpt 2 * 41285 13130 1.5
3. Recpt 3 * 42338 12330 1.5
4. Recpt 4 * 47262 10731 1.5
5. Recpt 5 * 46461 7199 1.5
6. Recpt 6 * 47156 3700 1.5
7. Recpt 7 * 49378 3303 1.5
8. Recpt 8 * 52121 4719 1.5
9. Recpt 9 * 55817 4756 1.5

10. Recpt 10 * 56375 4342 1.5
11. Recpt 11 * 58465 6066 1.5
12. Recpt 12 * 60037 6182 1.5
13. Recpt 13 * 62058 5603 1.5
14. Recpt 14 * 64475 5352 1.5
15. Recpt 15 * 39260 12528 1.5

* COORDINATES (M)
RECEPTOR * X Y Z

------------*---------------------
29. Recpt 29 * 37199 11719 1.5
30. Recpt 30 * 36040 8840 1.5
31. Recpt 31 * 35109 8668 1.5
32. Recpt 32 * 31657 9063 1.5
33. Recpt 33 * 30487 8541 1.5
34. Recpt 34 * 28862 8619 1.5
35. Recpt 35 * 28235 7608 1.5
36. Recpt 36 * 27387 8636 1.5
37. Recpt 37 * 27414 9141 1.5
38. Recpt 38 * 26161 12160 1.5
39. Recpt 39 * 27323 14922 1.5
40. Recpt 40 * 26114 17851 1.5
41. Recpt 41 * 26489 18143 1.5
42. Recpt 42 * 27355 24529 1.5
43. Recpt 43 * 25650 25920 1.5
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16. Recpt 16 * 41303 13242 1.5
17. Recpt 17 * 42385 12419 1.5
18. Recpt 18 * 47380 10798 1.5
19. Recpt 19 * 46563 7198 1.5
20. Recpt 20 * 47241 3787 1.5
21. Recpt 21 * 49362 3407 1.5
22. Recpt 22 * 52096 4818 1.5
23. Recpt 23 * 55849 4856 1.5
24. Recpt 24 * 56372 4469 1.5
25. Recpt 25 * 58425 6163 1.5
26. Recpt 26 * 60047 6283 1.5
27. Recpt 27 * 62077 5701 1.5
28. Recpt 28 * 64495 5450 1.5

44. Recpt 44 * 25772 27552 1.5
45. Recpt 45 * 25348 27675 1.5
46. Recpt 46 * 25369 28180 1.5
47. Recpt 47 * 25666 28283 1.5
48. Recpt 48 * 26045 29554 1.5
49. Recpt 49 * 37292 11682 1.5
50. Recpt 50 * 36113 8752 1.5
51. Recpt 51 * 35113 8567 1.5
52. Recpt 52 * 31672 8960 1.5
53. Recpt 53 * 30506 8439 1.5
54. Recpt 54 * 28916 8517 1.5
55. Recpt 55 * 28247 7437 1.5
56. Recpt 56 * 27285 8602 1.5
57. Recpt 57 * 27313 9124 1.5
58. Recpt 58 * 26052 12160 1.5
59. Recpt 59 * 27215 14922 1.5
60. Recpt 60 * 26034 17781 1.5
61. Recpt 61 * 25994 17880 1.5
62. Recpt 62 * 26395 18197 1.5
63. Recpt 63 * 27248 24487 1.5
64. Recpt 64 * 25547 25876 1.5
65. Recpt 65 * 25666 27478 1.5
66. Recpt 66 * 25245 27601 1.5
67. Recpt 67 * 25272 28252 1.5
68. Recpt 68 * 25585 28361 1.5

ROUTE-3
* COORDINATES (M)

RECEPTOR * X Y Z
------------*---------------------

69. Recpt 69 * 26034 17781 1.5
70. Recpt 70 * 25341 17138 1.5
71. Recpt 71 * 23924 16226 1.5
72. Recpt 72 * 22519 15902 1.5
73. Recpt 73 * 20736 16387 1.5
74. Recpt 74 * 19115 16332 1.5
75. Recpt 75 * 18424 16515 1.5
76. Recpt 76 * 16089 14760 1.5
77. Recpt 77 * 13981 14480 1.5
78. Recpt 78 * 12599 15199 1.5
79. Recpt 79 * 11477 15390 1.5
80. Recpt 80 * 10507 15036 1.5
81. Recpt 81 * 9361 15119 1.5
82. Recpt 82 * 8044 14780 1.5
83. Recpt 83 * 7893 13827 1.5
84. Recpt 84 * 5978 11840 1.5
85. Recpt 85 * 5138 11397 1.5
86. Recpt 86 * 5275 10411 1.5
87. Recpt 87 * 4632 10471 1.5
88. Recpt 88 * 25994 17880 1.5
89. Recpt 89 * 25279 17217 1.5
90. Recpt 90 * 23885 16319 1.5
91. Recpt 91 * 22521 16005 1.5
92. Recpt 92 * 20747 16487 1.5
93. Recpt 93 * 19126 16432 1.5
94. Recpt 94 * 18402 16624 1.5
95. Recpt 95 * 16049 14856 1.5
96. Recpt 96 * 14000 14583 1.5
97. Recpt 97 * 12631 15294 1.5
98. Recpt 98 * 11467 15493 1.5
99. Recpt 99 * 10493 15137 1.5
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100.Recpt 100 * 9352 15220 1.5
101.Recpt 101 * 7956 14860 1.5
102.Recpt 102 * 7799 13874 1.5
103.Recpt 103 * 5917 11921 1.5
104.Recpt 104 * 5030 11452 1.5
105.Recpt 105 * 5159 10522 1.5
106.Recpt 106 * 4641 10570 1.5

IV.A MODEL RESULTS (WORST CASE WIND ANGLE )FOR CARBON MONOXIDE
ROUTE-1

* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * A B C D E F G H
-------------*-------*-------*---------------------------------------
1. Recpt 1 * 57. * 1.4 * 1.4 .0 .0 .0 .0 .0 .0 .0
2. Recpt 2 * 115. * 1.4 * .0 1.2 .2 .0 .0 .0 .0 .0
3. Recpt 3 * 98. * 1.2 * .0 .0 1.2 .0 .0 .0 .0 .0
4. Recpt 4 * 183. * 1.3 * .0 .0 .0 1.2 .0 .0 .0 .0
5. Recpt 5 * 25. * 1.2 * .0 .0 .0 1.2 .0 .0 .0 .0
6. Recpt 6 * 85. * 1.3 * .0 .0 .0 .0 .0 1.2 .0 .0
7. Recpt 7 * 293. * 1.3 * .0 .0 .0 .0 .0 1.2 .0 .0
8. Recpt 8 * 80. * 1.3 * .0 .0 .0 .0 .0 .0 .0 1.2
9. Recpt 9 * 111. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0

10. Recpt 10 * 38. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
11. Recpt 11 * 250. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
12. Recpt 12 * 278. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
13. Recpt 13 * 299. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
14. Recpt 14 * 284. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
15. Recpt 15 * 97. * 1.3 * 1.2 .0 .0 .0 .0 .0 .0 .0
16. Recpt 16 * 140. * 1.3 * .0 1.2 .0 .0 .0 .0 .0 .0
17. Recpt 17 * 292. * 1.3 * .0 1.2 .0 .0 .0 .0 .0 .0
18. Recpt 18 * 279. * 1.3 * .0 .0 1.2 .0 .0 .0 .0 .0
19. Recpt 19 * 360. * 1.3 * .0 .0 .0 1.2 .0 .0 .0 .0
20. Recpt 20 * 336. * 1.3 * .0 .0 .0 .0 1.2 .0 .0 .0
21. Recpt 21 * 75. * 1.3 * .0 .0 .0 .0 .0 .0 1.2 .0
22. Recpt 22 * 99. * 1.3 * .0 .0 .0 .0 .0 .0 .0 1.2
23. Recpt 23 * 260. * 1.3 * .0 .0 .0 .0 .0 .0 .0 1.2
24. Recpt 24 * 282. * 1.5 * .0 .0 .0 .0 .0 .0 .0 .3
25. Recpt 25 * 96. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .0
26. Recpt 26 * 253. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .0
27. Recpt 27 * 276. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
28. Recpt 28 * 266. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * I J K L M
------------*-------------------------
1. Recpt 1 * .0 .0 .0 .0 .0
2. Recpt 2 * .0 .0 .0 .0 .0
3. Recpt 3 * .0 .0 .0 .0 .0
4. Recpt 4 * .0 .0 .0 .0 .0
5. Recpt 5 * .0 .0 .0 .0 .0
6. Recpt 6 * .0 .0 .0 .0 .0
7. Recpt 7 * .0 .0 .0 .0 .0
8. Recpt 8 * .0 .0 .0 .0 .0
9. Recpt 9 * 1.2 .1 .0 .0 .0

10. Recpt 10 * .0 1.2 .0 .0 .0
11. Recpt 11 * .0 1.2 .0 .0 .0
12. Recpt 12 * .0 .0 1.2 .0 .0
13. Recpt 13 * .0 .0 .0 1.2 .0
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14. Recpt 14 * .0 .0 .0 .0 1.2
15. Recpt 15 * .0 .0 .0 .0 .0
16. Recpt 16 * .0 .0 .0 .0 .0
17. Recpt 17 * .0 .0 .0 .0 .0
18. Recpt 18 * .0 .0 .0 .0 .0
19. Recpt 19 * .0 .0 .0 .0 .0
20. Recpt 20 * .0 .0 .0 .0 .0
21. Recpt 21 * .0 .0 .0 .0 .0
22. Recpt 22 * .0 .0 .0 .0 .0
23. Recpt 23 * .0 .0 .0 .0 .0
24. Recpt 24 * 1.2 .0 .0 .0 .0
25. Recpt 25 * .0 .0 1.2 .1 .0
26. Recpt 26 * .0 .1 1.2 .0 .0
27. Recpt 27 * .0 .0 .0 1.2 .0
28. Recpt 28 * .0 .0 .0 .0 1.2

# Magnified 1000 times
The non-magnified maximum concentration of 1.5 X 10-3 ppm is equivalent to 1.5
X 10-3 ppm X 1250 = 1.88 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * N O P Q R S T U
-------------*-------*-------*---------------------------------------

29. Recpt 29 * 189. * 2.2 * 2.2 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * 244. * 2.2 * .0 2.2 .0 .0 .0 .0 .0 .0
31. Recpt 31 * 267. * 2.4 * .0 .0 2.2 .0 .0 .0 .0 .0
32. Recpt 32 * 230. * 2.2 * .0 .0 .0 2.2 .0 .0 .0 .0
33. Recpt 33 * 82. * 2.6 * .0 .0 .3 2.2 .0 .0 .0 .0
34. Recpt 34 * 196. * 2.2 * .0 .0 .0 .0 .0 2.2 .0 .0
35. Recpt 35 * 67. * 2.4 * .0 .0 .0 .1 .1 2.1 .0 .0
36. Recpt 36 * 347. * 3.0 * .0 .0 .0 .0 .0 .0 .0 2.2
37. Recpt 37 * 325. * 2.2 * .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * 10. * 2.3 * .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * 325. * 2.2 * .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * 170. * 2.4 * .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * 358. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
42. Recpt 42 * 297. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
43. Recpt 43 * 352. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
44. Recpt 44 * 197. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
45. Recpt 45 * 151. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
46. Recpt 46 * 45. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .0
47. Recpt 47 * 1. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
48. Recpt 48 * 207. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
49. Recpt 49 * 221. * 2.3 * 2.2 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * 270. * 2.7 * .0 2.1 .5 .0 .0 .0 .0 .0
51. Recpt 51 * 64. * 2.4 * .2 2.2 .0 .0 .0 .0 .0 .0
52. Recpt 52 * 258. * 2.6 * .0 .0 .0 2.2 .3 .0 .0 .0
53. Recpt 53 * 288. * 2.3 * .0 .0 .0 .0 2.2 .0 .0 .0
54. Recpt 54 * 83. * 2.6 * .0 .0 .2 .2 2.2 .0 .0 .0
55. Recpt 55 * 333. * 2.6 * .0 .0 .0 .0 .0 .0 2.2 .0
56. Recpt 56 * 92. * 2.5 * .0 .0 .0 .0 .3 .0 2.0 .0
57. Recpt 57 * 163. * 2.6 * .0 .0 .0 .0 .0 .0 .5 2.2
58. Recpt 58 * 145. * 2.3 * .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * 190. * 2.3 * .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * 29. * 3.1 * .0 .0 .0 .0 .0 .0 .0 .0
61. Recpt 61 * 145. * 2.2 * .0 .0 .0 .0 .0 .0 .0 .0
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62. Recpt 62 * 178. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * 179. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
64. Recpt 64 * 117. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
65. Recpt 65 * 310. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
66. Recpt 66 * 23. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .0
67. Recpt 67 * 163. * 1.5 * .0 .0 .0 .0 .0 .0 .0 .0
68. Recpt 68 * 225. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * V W X Y Z A1 A2 A3 A4 A5 A6
------------*-------------------------------------------------------

29. Recpt 29 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
31. Recpt 31 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
32. Recpt 32 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
33. Recpt 33 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
34. Recpt 34 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
35. Recpt 35 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
36. Recpt 36 * .8 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
37. Recpt 37 * 2.2 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * .0 2.2 .0 .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * .0 .0 2.2 .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * .0 .0 2.2 .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * .0 .0 .0 .0 1.1 .0 .0 .0 .0 .0 .0
42. Recpt 42 * .0 .0 .0 .0 .0 1.1 .0 .0 .0 .0 .0
43. Recpt 43 * .0 .0 .0 .0 .0 .0 1.1 .0 .0 .0 .0
44. Recpt 44 * .0 .0 .0 .0 .0 .0 1.1 .0 .0 .0 .0
45. Recpt 45 * .0 .0 .0 .0 .0 .0 .2 1.0 .0 .0 .0
46. Recpt 46 * .0 .0 .0 .0 .0 .0 .0 .0 .0 1.1 .3
47. Recpt 47 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.1
48. Recpt 48 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.1
49. Recpt 49 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
51. Recpt 51 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
52. Recpt 52 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
53. Recpt 53 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
54. Recpt 54 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
55. Recpt 55 * .3 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
56. Recpt 56 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
57. Recpt 57 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
58. Recpt 58 * 2.2 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * .0 2.2 .0 .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * .0 .0 1.9 1.0 .2 .0 .0 .0 .0 .0 .0
61. Recpt 61 * .0 .0 2.2 .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * .0 .0 .4 .9 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * .0 .0 .0 .0 1.1 .0 .0 .0 .0 .0 .0
64. Recpt 64 * .0 .0 .0 .0 .0 1.1 .0 .0 .0 .0 .0
65. Recpt 65 * .0 .0 .0 .0 .0 .0 .0 1.1 .2 .0 .0
66. Recpt 66 * .0 .0 .0 .0 .0 .0 .0 .0 1.1 .1 .2
67. Recpt 67 * .0 .0 .0 .0 .0 .0 .2 .1 1.1 .0 .0
68. Recpt 68 * .0 .0 .0 .0 .0 .0 .0 .0 .3 1.1 .0

# Magnified 1000 times
The non-magnified maximum concentration of 3.1 X 10-3 ppm is equivalent to 3.1
X 10-3 ppm X 1250 = 3.88 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.
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ROUTE-3
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * A7 A8 A9 A10 A11 A12 A13 A14
-------------*-------*-------*---------------------------------------
69. Recpt 69 * 211. * 1.1 * 1.1 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * 63. * 1.1 * 1.1 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * 70. * 1.1 * .0 1.1 .0 .0 .0 .0 .0 .0
72. Recpt 72 * 276. * 1.2 * .0 .0 .0 1.1 .0 .0 .0 .0
73. Recpt 73 * 256. * 1.2 * .0 .0 .0 .0 1.1 .0 .0 .0
74. Recpt 74 * 263. * 1.3 * .0 .0 .0 .0 .0 1.1 .1 .0
75. Recpt 75 * 221. * 1.1 * .0 .0 .0 .0 .0 .0 1.1 .0
76. Recpt 76 * 66. * 1.2 * .0 .0 .0 .0 .0 .0 1.1 .0
77. Recpt 77 * 285. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * 267. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * 109. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * 85. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * 229. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
82. Recpt 82 * 85. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
83. Recpt 83 * 25. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
84. Recpt 84 * 216. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
85. Recpt 85 * 156. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
86. Recpt 86 * 34. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
87. Recpt 87 * 115. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
88. Recpt 88 * 237. * 1.3 * 1.0 .2 .0 .0 .0 .0 .0 .0
89. Recpt 89 * 247. * 1.2 * .0 1.1 .0 .0 .0 .0 .0 .0
90. Recpt 90 * 270. * 1.3 * .0 .0 1.1 .1 .0 .0 .0 .0
91. Recpt 91 * 67. * 1.2 * .0 .1 1.1 .0 .0 .0 .0 .0
92. Recpt 92 * 93. * 1.2 * .0 .0 .0 1.1 .0 .0 .0 .0
93. Recpt 93 * 76. * 1.1 * .0 .0 .0 .0 1.1 .0 .0 .0
94. Recpt 94 * 93. * 1.4 * .0 .0 .0 .0 .3 1.1 .0 .0
95. Recpt 95 * 275. * 1.2 * .0 .0 .0 .0 .0 .0 .0 1.1
96. Recpt 96 * 70. * 1.2 * .0 .0 .0 .0 .0 .0 .0 1.1
97. Recpt 97 * 105. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .1
98. Recpt 98 * 262. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
99. Recpt 99 * 54. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0

100.Recpt 100 * 84. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
101.Recpt 101 * 208. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
102.Recpt 102 * 233. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
103.Recpt 103 * 35. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
104.Recpt 104 * 50. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .0
105.Recpt 105 * 336. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
106.Recpt 106 * 43. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * A15 A16 A17 A18 A19 A20 A21 A22 A23 A24
------------*--------------------------------------------------

69. Recpt 69 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
72. Recpt 72 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
73. Recpt 73 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
74. Recpt 74 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
75. Recpt 75 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
76. Recpt 76 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
77. Recpt 77 * 1.1 .0 .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * .0 1.1 .1 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * .2 1.1 .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * .0 .1 1.1 .0 .0 .0 .0 .0 .0 .0
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81. Recpt 81 * .0 .0 .0 .0 1.1 .0 .1 .0 .0 .0
82. Recpt 82 * .0 .0 .0 .0 1.1 .0 .0 .0 .0 .0
83. Recpt 83 * .0 .0 .0 .0 .0 1.1 .0 .0 .0 .0
84. Recpt 84 * .0 .0 .0 .0 .0 .0 .0 1.1 .0 .0
85. Recpt 85 * .0 .0 .0 .0 .0 .0 .0 .0 1.1 .0
86. Recpt 86 * .0 .0 .0 .0 .0 .0 .2 .0 1.0 .0
87. Recpt 87 * .0 .0 .0 .0 .0 .0 .0 .0 .0 1.1
88. Recpt 88 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
89. Recpt 89 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
90. Recpt 90 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
91. Recpt 91 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
92. Recpt 92 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
93. Recpt 93 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
94. Recpt 94 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
95. Recpt 95 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
96. Recpt 96 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
97. Recpt 97 * 1.1 .0 .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * .0 .0 1.1 .1 .0 .0 .0 .0 .0 .0
99. Recpt 99 * .0 .0 1.1 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * .0 .0 .1 1.1 .0 .0 .0 .0 .0 .0
101.Recpt 101 * .0 .0 .0 .0 .0 1.1 .2 .0 .0 .0
102.Recpt 102 * .0 .0 .0 .0 .0 .0 1.1 .0 .0 .0
103.Recpt 103 * .0 .0 .0 .0 .0 .0 1.1 .0 .0 .0
104.Recpt 104 * .0 .0 .0 .0 .0 .0 .2 1.1 .0 .0
105.Recpt 105 * .0 .0 .0 .0 .0 .0 .0 .0 1.1 .0
106.Recpt 106 * .0 .0 .0 .0 .0 .0 .1 .0 .1 1.0

# Magnified 1000 times
The non-magnified maximum concentration of 1.4 X 10-3 ppm is equivalent to 1.4
X 10-3 ppm X 1250 = 1.75 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

IV.B MODEL RESULTS (WORST CASE WIND ANGLE)FOR HYDROCARBON EMISSION
ROUTE-1

* * PRED * CONC/LINK
* BRG * CONC * (PPM)

RECEPTOR * (DEG) * (PPM) * A B C D E F G H
-------------*-------*-------*----------------------------------------
1. Recpt 1 * 57. * .2 * .2 .0 .0 .0 .0 .0 .0 .0
2. Recpt 2 * 115. * .2 * .0 .2 .0 .0 .0 .0 .0 .0
3. Recpt 3 * 98. * .2 * .0 .0 .2 .0 .0 .0 .0 .0
4. Recpt 4 * 183. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
5. Recpt 5 * 25. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
6. Recpt 6 * 85. * .2 * .0 .0 .0 .0 .0 .2 .0 .0
7. Recpt 7 * 293. * .2 * .0 .0 .0 .0 .0 .2 .0 .0
8. Recpt 8 * 80. * .2 * .0 .0 .0 .0 .0 .0 .0 .2
9. Recpt 9 * 111. * .2 * .0 .0 .0 .0 .0 .0 .0 .0

10. Recpt 10 * 38. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
11. Recpt 11 * 250. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
12. Recpt 12 * 278. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
13. Recpt 13 * 299. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
14. Recpt 14 * 284. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
15. Recpt 15 * 97. * .2 * .2 .0 .0 .0 .0 .0 .0 .0
16. Recpt 16 * 140. * .2 * .0 .2 .0 .0 .0 .0 .0 .0
17. Recpt 17 * 292. * .2 * .0 .2 .0 .0 .0 .0 .0 .0
18. Recpt 18 * 279. * .2 * .0 .0 .2 .0 .0 .0 .0 .0
19. Recpt 19 * 360. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
20. Recpt 20 * 336. * .2 * .0 .0 .0 .0 .2 .0 .0 .0
21. Recpt 21 * 75. * .2 * .0 .0 .0 .0 .0 .0 .2 .0
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22. Recpt 22 * 99. * .2 * .0 .0 .0 .0 .0 .0 .0 .2
23. Recpt 23 * 260. * .2 * .0 .0 .0 .0 .0 .0 .0 .2
24. Recpt 24 * 282. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
25. Recpt 25 * 96. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
26. Recpt 26 * 253. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
27. Recpt 27 * 276. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
28. Recpt 28 * 266. * .2 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * I J K L M
------------*-------------------------
1. Recpt 1 * .0 .0 .0 .0 .0
2. Recpt 2 * .0 .0 .0 .0 .0
3. Recpt 3 * .0 .0 .0 .0 .0
4. Recpt 4 * .0 .0 .0 .0 .0
5. Recpt 5 * .0 .0 .0 .0 .0
6. Recpt 6 * .0 .0 .0 .0 .0
7. Recpt 7 * .0 .0 .0 .0 .0
8. Recpt 8 * .0 .0 .0 .0 .0
9. Recpt 9 * .2 .0 .0 .0 .0

10. Recpt 10 * .0 .2 .0 .0 .0
11. Recpt 11 * .0 .2 .0 .0 .0
12. Recpt 12 * .0 .0 .2 .0 .0
13. Recpt 13 * .0 .0 .0 .2 .0
14. Recpt 14 * .0 .0 .0 .0 .2
15. Recpt 15 * .0 .0 .0 .0 .0
16. Recpt 16 * .0 .0 .0 .0 .0
17. Recpt 17 * .0 .0 .0 .0 .0
18. Recpt 18 * .0 .0 .0 .0 .0
19. Recpt 19 * .0 .0 .0 .0 .0
20. Recpt 20 * .0 .0 .0 .0 .0
21. Recpt 21 * .0 .0 .0 .0 .0
22. Recpt 22 * .0 .0 .0 .0 .0
23. Recpt 23 * .0 .0 .0 .0 .0
24. Recpt 24 * .2 .0 .0 .0 .0
25. Recpt 25 * .0 .0 .2 .0 .0
26. Recpt 26 * .0 .0 .2 .0 .0
27. Recpt 27 * .0 .0 .0 .2 .0
28. Recpt 28 * .0 .0 .0 .0 .2

The non-magnified maximum concentration of 0.2 X 10-3 ppm is equivalent to 0.2
X 10-3 ppm X 1250 = 0.25 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * N O P Q R S T U
-------------*-------*-------*---------------------------------------
29. Recpt 29 * 189. * .3 * .3 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * 244. * .3 * .0 .3 .0 .0 .0 .0 .0 .0
31. Recpt 31 * 267. * .3 * .0 .0 .3 .0 .0 .0 .0 .0
32. Recpt 32 * 230. * .3 * .0 .0 .0 .3 .0 .0 .0 .0
33. Recpt 33 * 82. * .4 * .0 .0 .0 .3 .0 .0 .0 .0
34. Recpt 34 * 196. * .3 * .0 .0 .0 .0 .0 .3 .0 .0
35. Recpt 35 * 67. * .3 * .0 .0 .0 .0 .0 .3 .0 .0
36. Recpt 36 * 347. * .4 * .0 .0 .0 .0 .0 .0 .0 .3
37. Recpt 37 * 325. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
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38. Recpt 38 * 10. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * 325. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * 170. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * 358. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
42. Recpt 42 * 297. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
43. Recpt 43 * 352. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
44. Recpt 44 * 197. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
45. Recpt 45 * 151. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
46. Recpt 46 * 45. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
47. Recpt 47 * 1. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
48. Recpt 48 * 207. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
49. Recpt 49 * 221. * .3 * .3 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * 270. * .4 * .0 .3 .0 .0 .0 .0 .0 .0
51. Recpt 51 * 64. * .3 * .0 .3 .0 .0 .0 .0 .0 .0
52. Recpt 52 * 258. * .4 * .0 .0 .0 .3 .0 .0 .0 .0
53. Recpt 53 * 288. * .3 * .0 .0 .0 .0 .3 .0 .0 .0
54. Recpt 54 * 83. * .4 * .0 .0 .0 .0 .3 .0 .0 .0
55. Recpt 55 * 333. * .4 * .0 .0 .0 .0 .0 .0 .3 .0
56. Recpt 56 * 92. * .4 * .0 .0 .0 .0 .0 .0 .3 .0
57. Recpt 57 * 163. * .4 * .0 .0 .0 .0 .0 .0 .0 .3
58. Recpt 58 * 145. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * 190. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * 29. * .4 * .0 .0 .0 .0 .0 .0 .0 .0
61. Recpt 61 * 145. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * 178. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * 179. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
64. Recpt 64 * 117. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
65. Recpt 65 * 310. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
66. Recpt 66 * 23. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
67. Recpt 67 * 163. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
68. Recpt 68 * 225. * .2 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * V W X Y Z A1 A2 A3 A4 A5 A6
------------*-------------------------------------------------------

29. Recpt 29 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
31. Recpt 31 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
32. Recpt 32 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
33. Recpt 33 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
34. Recpt 34 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
35. Recpt 35 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
36. Recpt 36 * .1 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
37. Recpt 37 * .3 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * .0 .3 .0 .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * .0 .0 .3 .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * .0 .0 .3 .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * .0 .0 .0 .0 .2 .0 .0 .0 .0 .0 .0
42. Recpt 42 * .0 .0 .0 .0 .0 .2 .0 .0 .0 .0 .0
43. Recpt 43 * .0 .0 .0 .0 .0 .0 .2 .0 .0 .0 .0
44. Recpt 44 * .0 .0 .0 .0 .0 .0 .2 .0 .0 .0 .0
45. Recpt 45 * .0 .0 .0 .0 .0 .0 .0 .1 .0 .0 .0
46. Recpt 46 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .2 .0
47. Recpt 47 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .2
48. Recpt 48 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .2
49. Recpt 49 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
51. Recpt 51 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
52. Recpt 52 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
53. Recpt 53 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
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54. Recpt 54 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
55. Recpt 55 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
56. Recpt 56 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
57. Recpt 57 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
58. Recpt 58 * .3 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * .0 .3 .0 .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * .0 .0 .3 .1 .0 .0 .0 .0 .0 .0 .0
61. Recpt 61 * .0 .0 .3 .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * .0 .0 .0 .1 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * .0 .0 .0 .0 .2 .0 .0 .0 .0 .0 .0
64. Recpt 64 * .0 .0 .0 .0 .0 .2 .0 .0 .0 .0 .0
65. Recpt 65 * .0 .0 .0 .0 .0 .0 .0 .2 .0 .0 .0
66. Recpt 66 * .0 .0 .0 .0 .0 .0 .0 .0 .2 .0 .0
67. Recpt 67 * .0 .0 .0 .0 .0 .0 .0 .0 .2 .0 .0
68. Recpt 68 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .2 .0

# Magnified 1000 times
The non-magnified maximum concentration of 0.4 X 10-3 ppm is equivalent to 0.4
X 10-3 ppm X 1250 = 0.50 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-3
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * A7 A8 A9 A10 A11 A12 A13 A14
----------- -*-------*-------*---------------------------------------

69. Recpt 69 * 211. * .2 * .2 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * 63. * .2 * .2 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * 70. * .2 * .0 .2 .0 .0 .0 .0 .0 .0
72. Recpt 72 * 276. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
73. Recpt 73 * 256. * .2 * .0 .0 .0 .0 .2 .0 .0 .0
74. Recpt 74 * 263. * .2 * .0 .0 .0 .0 .0 .2 .0 .0
75. Recpt 75 * 221. * .2 * .0 .0 .0 .0 .0 .0 .2 .0
76. Recpt 76 * 66. * .2 * .0 .0 .0 .0 .0 .0 .2 .0
77. Recpt 77 * 285. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * 267. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * 109. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * 85. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * 229. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
82. Recpt 82 * 85. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
83. Recpt 83 * 25. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
84. Recpt 84 * 216. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
85. Recpt 85 * 156. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
86. Recpt 86 * 34. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
87. Recpt 87 * 115. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
88. Recpt 88 * 237. * .2 * .1 .0 .0 .0 .0 .0 .0 .0
89. Recpt 89 * 247. * .2 * .0 .2 .0 .0 .0 .0 .0 .0
90. Recpt 90 * 270. * .2 * .0 .0 .2 .0 .0 .0 .0 .0
91. Recpt 91 * 67. * .2 * .0 .0 .2 .0 .0 .0 .0 .0
92. Recpt 92 * 93. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
93. Recpt 93 * 76. * .2 * .0 .0 .0 .0 .2 .0 .0 .0
94. Recpt 94 * 93. * .2 * .0 .0 .0 .0 .0 .2 .0 .0
95. Recpt 95 * 275. * .2 * .0 .0 .0 .0 .0 .0 .0 .2
96. Recpt 96 * 70. * .2 * .0 .0 .0 .0 .0 .0 .0 .2
97. Recpt 97 * 105. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * 262. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
99. Recpt 99 * 54. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * 84. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
101.Recpt 101 * 208. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
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102.Recpt 102 * 233. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
103.Recpt 103 * 35. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
104.Recpt 104 * 50. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
105.Recpt 105 * 336. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
106.Recpt 106 * 43. * .2 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * A15 A16 A17 A18 A19 A20 A21 A22 A23 A24
------------*--------------------------------------------------

69. Recpt 69 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
72. Recpt 72 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
73. Recpt 73 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
74. Recpt 74 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
75. Recpt 75 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
76. Recpt 76 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
77. Recpt 77 * .2 .0 .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * .0 .2 .0 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * .0 .2 .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * .0 .0 .2 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * .0 .0 .0 .0 .2 .0 .0 .0 .0 .0
82. Recpt 82 * .0 .0 .0 .0 .2 .0 .0 .0 .0 .0
83. Recpt 83 * .0 .0 .0 .0 .0 .2 .0 .0 .0 .0
84. Recpt 84 * .0 .0 .0 .0 .0 .0 .0 .2 .0 .0
85. Recpt 85 * .0 .0 .0 .0 .0 .0 .0 .0 .2 .0
86. Recpt 86 * .0 .0 .0 .0 .0 .0 .0 .0 .2 .0
87. Recpt 87 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .2
88. Recpt 88 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
89. Recpt 89 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
90. Recpt 90 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
91. Recpt 91 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
92. Recpt 92 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
93. Recpt 93 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
94. Recpt 94 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
95. Recpt 95 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
96. Recpt 96 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
97. Recpt 97 * .2 .0 .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * .0 .0 .2 .0 .0 .0 .0 .0 .0 .0
99. Recpt 99 * .0 .0 .2 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * .0 .0 .0 .2 .0 .0 .0 .0 .0 .0
101.Recpt 101 * .0 .0 .0 .0 .0 .2 .0 .0 .0 .0
102.Recpt 102 * .0 .0 .0 .0 .0 .0 .2 .0 .0 .0
103.Recpt 103 * .0 .0 .0 .0 .0 .0 .2 .0 .0 .0
104.Recpt 104 * .0 .0 .0 .0 .0 .0 .0 .2 .0 .0
105.Recpt 105 * .0 .0 .0 .0 .0 .0 .0 .0 .2 .0
106.Recpt 106 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .1

# Magnified 1000 times
The non-magnified maximum concentration of 0.2 X 10-3 ppm is equivalent to 0.2
X 10-3 ppm X 1250 = 0.25 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.
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IV.C MODEL RESULTS (WORST CASE WIND ANGLE)FOR PARTICULATE MATTER EMISSION
ROUTE-1

* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * A B C D E F G H
-------------*-------*---------------------------------------------
1. Recpt 1 * 57. * 4.2 * 4.2 .0 .0 .0 .0 .0 .0 .0
2. Recpt 2 * 115. * 4.2 * .0 3.6 .6 .0 .0 .0 .0 .0
3. Recpt 3 * 98. * 3.6 * .0 .0 3.6 .0 .0 .0 .0 .0
4. Recpt 4 * 183. * 3.8 * .0 .0 .0 3.6 .2 .0 .0 .0
5. Recpt 5 * 25. * 3.6 * .0 .0 .0 3.6 .0 .0 .0 .0
6. Recpt 6 * 84. * 4.0 * .0 .0 .0 .0 .0 3.6 .2 .1
7. Recpt 7 * 293. * 3.8 * .0 .0 .0 .0 .1 3.6 .0 .0
8. Recpt 8 * 80. * 3.8 * .0 .0 .0 .0 .0 .0 .0 3.6
9. Recpt 9 * 111. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0

10. Recpt 10 * 38. * 3.6 * .0 .0 .0 .0 .0 .0 .0 .0
11. Recpt 11 * 250. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .2
12. Recpt 12 * 281. * 3.6 * .0 .0 .0 .0 .0 .0 .0 .0
13. Recpt 13 * 299. * 3.6 * .0 .0 .0 .0 .0 .0 .0 .0
14. Recpt 14 * 284. * 3.8 * .0 .0 .0 .0 .0 .0 .0 .0
15. Recpt 15 * 97. * 3.9 * 3.6 .0 .3 .0 .0 .0 .0 .0
16. Recpt 16 * 140. * 3.7 * .0 3.6 .0 .0 .0 .0 .0 .0
17. Recpt 17 * 292. * 3.9 * .3 3.6 .0 .0 .0 .0 .0 .0
18. Recpt 18 * 279. * 3.7 * .0 .0 3.6 .0 .0 .0 .0 .0
19. Recpt 19 * 360. * 3.7 * .0 .0 .0 3.6 .0 .0 .0 .0
20. Recpt 20 * 336. * 3.7 * .0 .0 .0 .0 3.6 .0 .0 .0
21. Recpt 21 * 75. * 3.9 * .0 .0 .0 .0 .0 .0 3.6 .2
22. Recpt 22 * 99. * 3.7 * .0 .0 .0 .0 .0 .0 .0 3.6
23. Recpt 23 * 260. * 3.8 * .0 .0 .0 .0 .0 .0 .1 3.6
24. Recpt 24 * 282. * 4.3 * .0 .0 .0 .0 .0 .0 .0 .8
25. Recpt 25 * 96. * 4.1 * .0 .0 .0 .0 .0 .0 .0 .0
26. Recpt 26 * 253. * 4.2 * .0 .0 .0 .0 .0 .0 .0 .1
27. Recpt 27 * 276. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0
28. Recpt 28 * 266. * 3.7 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * I J K L M
------------*-------------------------
1. Recpt 1 * .0 .0 .0 .0 .0
2. Recpt 2 * .0 .0 .0 .0 .0
3. Recpt 3 * .0 .0 .0 .0 .0
4. Recpt 4 * .0 .0 .0 .0 .0
5. Recpt 5 * .0 .0 .0 .0 .0
6. Recpt 6 * .0 .0 .0 .0 .0
7. Recpt 7 * .0 .0 .0 .0 .0
8. Recpt 8 * .0 .0 .0 .0 .0
9. Recpt 9 * 3.6 .4 .0 .0 .0

10. Recpt 10 * .0 3.6 .0 .0 .0
11. Recpt 11 * .0 3.6 .0 .0 .0
12. Recpt 12 * .0 .0 3.6 .0 .0
13. Recpt 13 * .0 .0 .0 3.6 .0
14. Recpt 14 * .0 .0 .0 .2 3.5
15. Recpt 15 * .0 .0 .0 .0 .0
16. Recpt 16 * .0 .0 .0 .0 .0
17. Recpt 17 * .0 .0 .0 .0 .0
18. Recpt 18 * .0 .0 .0 .0 .0
19. Recpt 19 * .0 .0 .0 .0 .0
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20. Recpt 20 * .0 .0 .0 .0 .0
21. Recpt 21 * .0 .0 .0 .0 .0
22. Recpt 22 * .0 .0 .0 .0 .0
23. Recpt 23 * .0 .0 .0 .0 .0
24. Recpt 24 * 3.5 .0 .0 .0 .0
25. Recpt 25 * .0 .0 3.6 .4 .2
26. Recpt 26 * .0 .3 3.6 .0 .0
27. Recpt 27 * .0 .0 .2 3.6 .0
28. Recpt 28 * .0 .0 .0 .0 3.6

# Magnified 100000 times
The non-magnified maximum concentration is 4.3 X 10-5 ppm is equivalent to 0.2
X 10-5 ppm X 1250 = 0.05 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * N O P Q R S T U
-------------*-------*-------*---------------------------------------
29. Recpt 29 * 189. * 6.5 * 6.5 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * 244. * 6.5 * .0 6.5 .0 .0 .0 .0 .0 .0
31. Recpt 31 * 267. * 7.0 * .0 .0 6.5 .1 .2 .0 .0 .0
32. Recpt 22 * 230. * 6.5 * .0 .0 .0 6.5 .0 .0 .0 .0
33. Recpt 33 * 82. * 7.5 * .1 .0 .8 6.5 .0 .0 .0 .0
34. Recpt 34 * 196. * 6.5 * .0 .0 .0 .0 .0 6.5 .0 .0
35. Recpt 35 * 67. * 7.1 * .0 .0 .2 .4 .3 6.2 .0 .0
36. Recpt 36 * 347. * 8.9 * .0 .0 .0 .0 .0 .0 .0 6.3
37. Recpt 37 * 325. * 6.6 * .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * 10. * 6.9 * .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * 325. * 6.5 * .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * 173. * 7.0 * .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * 358. * 3.4 * .0 .0 .0 .0 .0 .0 .0 .0
42. Recpt 42 * 297. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
43. Recpt 43 * 352. * 3.6 * .0 .0 .0 .0 .0 .0 .0 .0
44. Recpt 44 * 200. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
45. Recpt 45 * 151. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0
46. Recpt 46 * 45. * 4.1 * .0 .0 .0 .0 .0 .0 .0 .0
47. Recpt 47 * 1. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
48. Recpt 48 * 207. * 3.5 * .0 .0 .0 .0 .0 .0 .0 .0
49. Recpt 49 * 221. * 6.7 * 6.5 .0 .2 .0 .0 .0 .0 .0
50. Recpt 50 * 270. * 8.1 * .0 6.2 1.4 .1 .1 .0 .0 .0
51. Recpt 51 * 64. * 7.1 * .6 6.5 .0 .0 .0 .0 .0 .0
52. Recpt 52 * 258. * 7.6 * .0 .0 .0 6.5 .8 .2 .2 .0
53. Recpt 53 * 288. * 6.7 * .0 .0 .0 .0 6.5 .0 .0 .0
54. Recpt 54 * 83. * 7.6 * .0 .0 .5 .6 6.4 .0 .0 .0
55. Recpt 55 * 333. * 7.7 * .0 .0 .0 .0 .0 .0 6.5 .2
56. Recpt 56 * 92. * 7.3 * .0 .0 .2 .2 .8 .2 5.8 .0
57. Recpt 57 * 163. * 7.8 * .0 .0 .0 .0 .0 .0 1.4 6.4
58. Recpt 58 * 145. * 6.7 * .0 .0 .0 .0 .0 .1 .0 .0
59. Recpt 59 * 190. * 6.8 * .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * 29. * 9.1 * .0 .0 .0 .0 .0 .0 .0 .0
61. Recpt 61 * 145. * 6.6 * .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * 178. * 4.2 * .0 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * 179. * 3.4 * .0 .0 .0 .0 .0 .0 .0 .0
64. Recpt 64 * 117. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
65. Recpt 65 * 310. * 3.7 * .0 .0 .0 .0 .0 .0 .0 .0
66. Recpt 66 * 23. * 4.2 * .0 .0 .0 .0 .0 .0 .0 .0
67. Recpt 67 * 163. * 4.3 * .0 .0 .0 .0 .0 .0 .0 .0
68. Recpt 68 * 225. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0
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* CONC/LINK
* (PPM)

RECEPTOR * V W X Y Z A1 A2 A3 A4 A5 A6
------------*-------------------------------------------------------

29. Recpt 29 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
31. Recpt 31 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
32. Recpt 32 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
33. Recpt 33 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
34. Recpt 34 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
35. Recpt 35 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
36. Recpt 36 * 2.3 .2 .0 .0 .0 .0 .0 .0 .0 .0 .0
37. Recpt 37 * 6.6 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * .0 6.5 .3 .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * .0 .0 6.5 .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * .2 .3 6.5 .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * .0 .0 .0 .0 3.3 .0 .0 .0 .0 .0 .0
42. Recpt 42 * .0 .0 .0 .0 .0 3.3 .0 .0 .0 .0 .0
43. Recpt 43 * .0 .0 .0 .0 .0 .0 3.3 .1 .2 .0 .0
44. Recpt 44 * .0 .0 .0 .0 .0 .0 3.3 .0 .0 .0 .0
45. Recpt 45 * .0 .0 .0 .0 .0 .2 .5 3.0 .0 .0 .0
46. Recpt 46 * .0 .0 .0 .0 .0 .0 .0 .0 .0 3.2 .9
47. Recpt 47 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 3.3
48. Recpt 48 * .0 .0 .0 .0 .0 .0 .0 .0 .2 .1 3.2
49. Recpt 49 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
51. Recpt 51 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
52. Recpt 52 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
53. Recpt 53 * .2 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
54. Recpt 54 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
55. Recpt 55 * .9 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
56. Recpt 56 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
57. Recpt 57 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
58. Recpt 58 * 6.5 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * .3 6.5 .0 .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * .0 .0 5.6 2.8 .6 .0 .0 .0 .0 .0 .0
61. Recpt 61 * .0 .0 6.5 .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * .2 .2 1.0 2.8 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * .0 .0 .0 .0 3.3 .0 .0 .0 .0 .0 .0
64. Recpt 64 * .0 .0 .0 .0 .0 3.3 .0 .0 .0 .0 .0
65. Recpt 65 * .0 .0 .0 .0 .0 .0 .0 3.2 .5 .0 .0
66. Recpt 66 * .0 .0 .0 .0 .0 .0 .0 .0 3.2 .3 .7
67. Recpt 67 * .0 .0 .0 .0 .1 .2 .5 .3 3.2 .0 .0
68. Recpt 68 * .0 .0 .0 .0 .0 .0 .0 .0 .7 3.2 .0

The non-magnified maximum concentration is 9.1 X 10-5 ppm is equivalent to 9.1
X 10-5 ppm X 1250 = 0.11 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-3
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR *(DEG) * A7 A8 A9 A10 A11 A12 A13 A14
----------- -*-------*-------*---------------------------------------

69. Recpt 69 * 211. * 3.3 * 3.2 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * 63. * 3.3 * 3.3 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * 70. * 3.3 * .0 3.3 .0 .0 .0 .0 .0 .0
72. Recpt 72 * 276. * 3.6 * .0 .0 .0 3.2 .2 .0 .0 .0
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73. Recpt 73 * 256. * 3.5 * .0 .0 .0 .0 3.2 .0 .2 .0
74. Recpt 74 * 263. * 3.7 * .0 .0 .0 .0 .0 3.2 .4 .0
75. Recpt 75 * 121. * 3.2 * .0 .0 .0 .0 .0 3.2 .0 .0
76. Recpt 76 * 66. * 3.4 * .0 .0 .0 .0 .1 .0 3.3 .0
77. Recpt 77 * 285. * 3.5 * .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * 267. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * 109. * 3.7 * .0 .0 .0 .0 .0 .0 .0 .1
80. Recpt 80 * 85. * 3.8 * .0 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * 229. * 3.7 * .0 .0 .0 .0 .0 .0 .0 .0
82. Recpt 82 * 85. * 3.8 * .0 .0 .0 .0 .0 .0 .0 .0
83. Recpt 83 * 25. * 3.5 * .0 .0 .0 .0 .0 .0 .0 .0
84. Recpt 84 * 216. * 3.6 * .0 .0 .0 .0 .0 .0 .0 .0
85. Recpt 85 * 156. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
86. Recpt 86 * 34. * 3.7 * .0 .0 .0 .0 .0 .0 .0 .0
87. Recpt 87 * 115. * 3.2 * .0 .0 .0 .0 .0 .0 .0 .0
88. Recpt 88 * 237. * 3.7 * 3.1 .5 .2 .0 .0 .0 .0 .0
89. Recpt 89 * 247. * 3.5 * .0 3.2 .2 .0 .0 .0 .0 .0
90. Recpt 90 * 270. * 3.8 * .0 .0 3.3 .3 .1 .0 .0 .0
91. Recpt 91 * 67. * 3.6 * .0 .4 3.2 .0 .0 .0 .0 .0
92. Recpt 92 * 93. * 3.5 * .0 .0 .2 3.3 .0 .0 .0 .0
93. Recpt 93 * 76. * 3.3 * .0 .0 .0 .0 3.3 .0 .0 .0
94. Recpt 94 * 93. * 4.2 * .0 .0 .0 .2 .8 3.1 .0 .0
95. Recpt 95 * 275. * 3.7 * .0 .0 .0 .0 .0 .0 .0 3.3
96. Recpt 96 * 70. * 3.6 * .0 .0 .0 .0 .0 .0 .2 3.3
97. Recpt 97 * 105. * 3.6 * .0 .0 .0 .0 .0 .0 .0 .3
98. Recpt 98 * 262. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0
99. Recpt 99 * 54. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * 84. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0
101.Recpt 101 * 208. * 3.7 * .0 .0 .0 .0 .0 .0 .0 .0
102.Recpt 102 * 233. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
103.Recpt 103 * 35. * 3.4 * .0 .0 .0 .0 .0 .0 .0 .0
104.Recpt 104 * 50. * 4.0 * .0 .0 .0 .0 .0 .0 .0 .0
105.Recpt 105 * 336. * 3.3 * .0 .0 .0 .0 .0 .0 .0 .0
106.Recpt 106 * 43. * 3.9 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * A15 A16 A17 A18 A19 A20 A21 A22 A23 A24
------------*--------------------------------------------------

69. Recpt 69 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
72. Recpt 72 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
73. Recpt 73 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
74. Recpt 74 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
75. Recpt 75 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
76. Recpt 76 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
77. Recpt 77 * 3.3 .1 .1 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * .0 3.2 .3 .2 .1 .0 .0 .0 .0 .0
79. Recpt 79 * .5 3.1 .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * .0 .4 3.2 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * .0 .0 .0 .0 3.2 .1 .3 .0 .0 .0
82. Recpt 82 * .0 .0 .1 .3 3.2 .0 .0 .0 .0 .0
83. Recpt 83 * .0 .0 .0 .0 .3 3.3 .0 .0 .0 .0
84. Recpt 84 * .0 .0 .0 .0 .0 .0 .0 3.2 .3 .1
85. Recpt 85 * .0 .0 .0 .0 .0 .0 .0 .0 3.3 .0
86. Recpt 86 * .0 .0 .0 .0 .0 .0 .5 .0 3.1 .0
87. Recpt 87 * .0 .0 .0 .0 .0 .0 .0 .0 .0 3.2
88. Recpt 88 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
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89. Recpt 89 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
90. Recpt 90 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
91. Recpt 91 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
92. Recpt 92 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
93. Recpt 93 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
94. Recpt 94 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
95. Recpt 95 * .2 .0 .0 .0 .0 .0 .0 .0 .0 .0
96. Recpt 96 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
97. Recpt 97 * 3.3 .0 .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * .0 .0 3.2 .4 .3 .0 .0 .0 .0 .0
99. Recpt 99 * .0 .0 3.3 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * .0 .2 .4 3.1 .0 .0 .0 .0 .0 .0
101.Recpt 101 * .0 .0 .0 .0 .0 3.2 .5 .0 .0 .0
102.Recpt 102 * .0 .0 .0 .0 .0 .0 3.2 .0 .0 .0
103.Recpt 103 * .0 .0 .0 .0 .0 .0 3.2 .0 .0 .0
104.Recpt 104 * .0 .0 .0 .0 .0 .0 .7 3.2 .0 .0
105.Recpt 105 * .0 .0 .0 .0 .0 .0 .0 .0 3.2 .0
106.Recpt 106 * .0 .0 .0 .0 .0 .0 .4 .2 .4 2.8

The non-magnified maximum concentration is 4.2 X 10-5 ppm is equivalent to 4.2
X 10-5 ppm X 1250 = 0.05 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

IV.D MODEL RESULTS (WORST CASE WIND ANGLE)FOR NITROGEN OXIDES
ROUTE-1

* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * A B C D E F G H
-------------*-------*-------*---------------------------------------
1. Recpt 1 * 57. * 1.3 * 1.3 .0 .0 .0 .0 .0 .0 .0
2. Recpt 2 * 115. * 1.3 * .0 1.1 .2 .0 .0 .0 .0 .0
3. Recpt 3 * 98. * 1.1 * .0 .0 1.1 .0 .0 .0 .0 .0
4. Recpt 4 * 183. * 1.2 * .0 .0 .0 1.1 .0 .0 .0 .0
5. Recpt 5 * 25. * 1.1 * .0 .0 .0 1.1 .0 .0 .0 .0
6. Recpt 6 * 85. * 1.2 * .0 .0 .0 .0 .0 1.1 .0 .0
7. Recpt 7 * 293. * 1.2 * .0 .0 .0 .0 .0 1.1 .0 .0
8. Recpt 8 * 80. * 1.2 * .0 .0 .0 .0 .0 .0 .0 1.1
9. Recpt 9 * 111. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0

10. Recpt 10 * 38. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
11. Recpt 11 * 250. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
12. Recpt 12 * 278. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
13. Recpt 13 * 299. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
14. Recpt 14 * 284. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
15. Recpt 15 * 97. * 1.2 * 1.1 .0 .0 .0 .0 .0 .0 .0
16. Recpt 16 * 140. * 1.2 * .0 1.1 .0 .0 .0 .0 .0 .0
17. Recpt 17 * 292. * 1.2 * .0 1.1 .0 .0 .0 .0 .0 .0
18. Recpt 18 * 279. * 1.1 * .0 .0 1.1 .0 .0 .0 .0 .0
19. Recpt 19 * 360. * 1.2 * .0 .0 .0 1.1 .0 .0 .0 .0
20. Recpt 20 * 336. * 1.2 * .0 .0 .0 .0 1.1 .0 .0 .0
21. Recpt 21 * 75. * 1.2 * .0 .0 .0 .0 .0 .0 1.1 .0
22. Recpt 22 * 99. * 1.2 * .0 .0 .0 .0 .0 .0 .0 1.1
23. Recpt 23 * 260. * 1.2 * .0 .0 .0 .0 .0 .0 .0 1.1
24. Recpt 24 * 282. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .2
25. Recpt 25 * 96. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
26. Recpt 26 * 253. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
27. Recpt 27 * 276. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
28. Recpt 28 * 266. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
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* CONC/LINK
* (PPM)

RECEPTOR * I J K L M
------------*-------------------------
1. Recpt 1 * .0 .0 .0 .0 .0
2. Recpt 2 * .0 .0 .0 .0 .0
3. Recpt 3 * .0 .0 .0 .0 .0
4. Recpt 4 * .0 .0 .0 .0 .0
5. Recpt 5 * .0 .0 .0 .0 .0
6. Recpt 6 * .0 .0 .0 .0 .0
7. Recpt 7 * .0 .0 .0 .0 .0
8. Recpt 8 * .0 .0 .0 .0 .0
9. Recpt 9 * 1.1 .1 .0 .0 .0

10. Recpt 10 * .0 1.1 .0 .0 .0
11. Recpt 11 * .0 1.1 .0 .0 .0
12. Recpt 12 * .0 .0 1.1 .0 .0
13. Recpt 13 * .0 .0 .0 1.1 .0
14. Recpt 14 * .0 .0 .0 .0 1.1
15. Recpt 15 * .0 .0 .0 .0 .0
16. Recpt 16 * .0 .0 .0 .0 .0
17. Recpt 17 * .0 .0 .0 .0 .0
18. Recpt 18 * .0 .0 .0 .0 .0
19. Recpt 19 * .0 .0 .0 .0 .0
20. Recpt 20 * .0 .0 .0 .0 .0
21. Recpt 21 * .0 .0 .0 .0 .0
22. Recpt 22 * .0 .0 .0 .0 .0
23. Recpt 23 * .0 .0 .0 .0 .0
24. Recpt 24 * 1.1 .0 .0 .0 .0
25. Recpt 25 * .0 .0 1.1 .1 .0
26. Recpt 26 * .0 .1 1.1 .0 .0
27. Recpt 27 * .0 .0 .0 1.1 .0
28. Recpt 28 * .0 .0 .0 .0 1.1

The non-magnified maximum concentration of 1.4 X 10-3 ppm is equivalent to 1.4
X 10-3 ppm X 1250 = 1.75 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * N O P Q R S T U
-------------*-------*-------*---------------------------------------
29. Recpt 29 * 189. * 2.0 * 2.0 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * 244. * 2.0 * .0 2.0 .0 .0 .0 .0 .0 .0
31. Recpt 31 * 267. * 2.2 * .0 .0 2.0 .0 .0 .0 .0 .0
32. Recpt 32 * 230. * 2.0 * .0 .0 .0 2.0 .0 .0 .0 .0
33. Recpt 33 * 82. * 2.4 * .0 .0 .3 2.0 .0 .0 .0 .0
34. Recpt 34 * 196. * 2.0 * .0 .0 .0 .0 .0 2.0 .0 .0
35. Recpt 35 * 67. * 2.2 * .0 .0 .0 .1 .1 1.9 .0 .0
36. Recpt 36 * 347. * 2.8 * .0 .0 .0 .0 .0 .0 .0 2.0
37. Recpt 37 * 325. * 2.1 * .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * 10. * 2.1 * .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * 325. * 2.0 * .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * 170. * 2.2 * .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * 358. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
42. Recpt 42 * 297. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
43. Recpt 43 * 352. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
44. Recpt 44 * 197. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
45. Recpt 45 * 151. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
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46. Recpt 46 * 45. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
47. Recpt 47 * 1. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
48. Recpt 48 * 207. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
49. Recpt 49 * 221. * 2.1 * 2.0 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * 270. * 2.5 * .0 2.0 .5 .0 .0 .0 .0 .0
51. Recpt 51 * 64. * 2.2 * .2 2.0 .0 .0 .0 .0 .0 .0
52. Recpt 52 * 258. * 2.4 * .0 .0 .0 2.0 .2 .0 .0 .0
53. Recpt 53 * 288. * 2.1 * .0 .0 .0 .0 2.0 .0 .0 .0
54. Recpt 54 * 83. * 2.4 * .0 .0 .2 .2 2.0 .0 .0 .0
55. Recpt 55 * 333. * 2.4 * .0 .0 .0 .0 .0 .0 2.0 .0
56. Recpt 56 * 92. * 2.3 * .0 .0 .0 .0 .2 .0 1.8 .0
57. Recpt 57 * 163. * 2.4 * .0 .0 .0 .0 .0 .0 .4 2.0
58. Recpt 58 * 145. * 2.1 * .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * 190. * 2.1 * .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * 29. * 2.8 * .0 .0 .0 .0 .0 .0 .0 .0
61. Recpt 61 * 145. * 2.1 * .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * 178. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * 179. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
64. Recpt 64 * 117. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
65. Recpt 65 * 310. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
66. Recpt 66 * 23. * 1.3 * .0 .0 .0 .0 .0 .0 .0 .0
67. Recpt 67 * 163. * 1.4 * .0 .0 .0 .0 .0 .0 .0 .0
68. Recpt 68 * 225. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * V W X Y Z A1 A2 A3 A4 A5 A6
------------*-------------------------------------------------------

29. Recpt 29 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
31. Recpt 31 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
32. Recpt 32 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
33. Recpt 33 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
34. Recpt 34 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
35. Recpt 35 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
36. Recpt 36 * .7 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
37. Recpt 37 * 2.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * .0 2.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * .0 .0 2.0 .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * .0 .0 2.0 .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * .0 .0 .0 .0 1.0 .0 .0 .0 .0 .0 .0
42. Recpt 42 * .0 .0 .0 .0 .0 1.0 .0 .0 .0 .0 .0
43. Recpt 43 * .0 .0 .0 .0 .0 .0 1.0 .0 .0 .0 .0
44. Recpt 44 * .0 .0 .0 .0 .0 .0 1.0 .0 .0 .0 .0
45. Recpt 45 * .0 .0 .0 .0 .0 .0 .2 .9 .0 .0 .0
46. Recpt 46 * .0 .0 .0 .0 .0 .0 .0 .0 .0 1.0 .3
47. Recpt 47 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.0
48. Recpt 48 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.0
49. Recpt 49 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
51. Recpt 51 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
52. Recpt 52 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
53. Recpt 53 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
54. Recpt 54 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
55. Recpt 55 * .3 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
56. Recpt 56 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
57. Recpt 57 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
58. Recpt 58 * 2.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * .0 2.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
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60. Recpt 60 * .0 .0 1.7 .9 .2 .0 .0 .0 .0 .0 .0
61. Recpt 61 * .0 .0 2.0 .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * .0 .0 .3 .9 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * .0 .0 .0 .0 1.0 .0 .0 .0 .0 .0 .0
64. Recpt 64 * .0 .0 .0 .0 .0 1.0 .0 .0 .0 .0 .0
65. Recpt 65 * .0 .0 .0 .0 .0 .0 .0 1.0 .2 .0 .0
66. Recpt 66 * .0 .0 .0 .0 .0 .0 .0 .0 1.0 .0 .2
67. Recpt 67 * .0 .0 .0 .0 .0 .0 .1 .1 1.0 .0 .0
68. Recpt 68 * .0 .0 .0 .0 .0 .0 .0 .0 .2 1.0 .0

The non-magnified maximum concentration of 2.8 X 10-3 ppm is equivalent to 2.8
X 10-3 ppm X 1250 = 3.5 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-3
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR *(DEG) * A7 A8 A9 A10 A11 A12 A13 A14
----------- -*-------*-------*---------------------------------------

69. Recpt 69 * 211. * 1.0 * 1.0 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * 63. * 1.0 * 1.0 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * 70. * 1.0 * .0 1.0 .0 .0 .0 .0 .0 .0
72. Recpt 72 * 276. * 1.1 * .0 .0 .0 1.0 .0 .0 .0 .0
73. Recpt 73 * 256. * 1.1 * .0 .0 .0 .0 1.0 .0 .0 .0
74. Recpt 74 * 263. * 1.2 * .0 .0 .0 .0 .0 1.0 .1 .0
75. Recpt 75 * 221. * 1.0 * .0 .0 .0 .0 .0 .0 1.0 .0
76. Recpt 76 * 66. * 1.1 * .0 .0 .0 .0 .0 .0 1.0 .0
77. Recpt 77 * 285. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * 267. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * 109. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * 85. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * 229. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
82. Recpt 82 * 85. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
83. Recpt 83 * 25. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
84. Recpt 84 * 216. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
85. Recpt 85 * 156. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
86. Recpt 86 * 34. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
87. Recpt 87 * 115. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
88. Recpt 88 * 237. * 1.2 * 1.0 .1 .0 .0 .0 .0 .0 .0
89. Recpt 89 * 247. * 1.1 * .0 1.0 .0 .0 .0 .0 .0 .0
90. Recpt 90 * 270. * 1.2 * .0 .0 1.0 .1 .0 .0 .0 .0
91. Recpt 91 * 67. * 1.1 * .0 .1 1.0 .0 .0 .0 .0 .0
92. Recpt 92 * 93. * 1.1 * .0 .0 .0 1.0 .0 .0 .0 .0
93. Recpt 93 * 76. * 1.0 * .0 .0 .0 .0 1.0 .0 .0 .0
94. Recpt 94 * 93. * 1.3 * .0 .0 .0 .0 .2 1.0 .0 .0
95. Recpt 95 * 275. * 1.1 * .0 .0 .0 .0 .0 .0 .0 1.0
96. Recpt 96 * 70. * 1.1 * .0 .0 .0 .0 .0 .0 .0 1.0
97. Recpt 97 * 105. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * 262. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
99. Recpt 99 * 54. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * 84. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
101.Recpt 101 * 208. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
102.Recpt 102 * 233. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
103.Recpt 103 * 35. * 1.1 * .0 .0 .0 .0 .0 .0 .0 .0
104.Recpt 104 * 50. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0
105.Recpt 105 * 336. * 1.0 * .0 .0 .0 .0 .0 .0 .0 .0
106.Recpt 106 * 43. * 1.2 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
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* (PPM)
RECEPTOR * A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

------------*--------------------------------------------------
69. Recpt 69 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
72. Recpt 72 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
73. Recpt 73 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
74. Recpt 74 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
75. Recpt 75 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
76. Recpt 76 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
77. Recpt 77 * 1.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * .0 1.0 .1 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * .1 1.0 .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * .0 .1 1.0 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * .0 .0 .0 .0 1.0 .0 .1 .0 .0 .0
82. Recpt 82 * .0 .0 .0 .0 1.0 .0 .0 .0 .0 .0
83. Recpt 83 * .0 .0 .0 .0 .0 1.0 .0 .0 .0 .0
84. Recpt 84 * .0 .0 .0 .0 .0 .0 .0 1.0 .0 .0
85. Recpt 85 * .0 .0 .0 .0 .0 .0 .0 .0 1.0 .0
86. Recpt 86 * .0 .0 .0 .0 .0 .0 .1 .0 1.0 .0
87. Recpt 87 * .0 .0 .0 .0 .0 .0 .0 .0 .0 1.0
88. Recpt 88 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
89. Recpt 89 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
90. Recpt 90 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
91. Recpt 91 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
92. Recpt 92 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
93. Recpt 93 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
94. Recpt 94 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
95. Recpt 95 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
96. Recpt 96 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
97. Recpt 97 * 1.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * .0 .0 1.0 .1 .0 .0 .0 .0 .0 .0
99. Recpt 99 * .0 .0 1.0 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * .0 .0 .1 1.0 .0 .0 .0 .0 .0 .0
101.Recpt 101 * .0 .0 .0 .0 .0 1.0 .2 .0 .0 .0
102.Recpt 102 * .0 .0 .0 .0 .0 .0 1.0 .0 .0 .0
103.Recpt 103 * .0 .0 .0 .0 .0 .0 1.0 .0 .0 .0
104.Recpt 104 * .0 .0 .0 .0 .0 .0 .2 1.0 .0 .0
105.Recpt 105 * .0 .0 .0 .0 .0 .0 .0 .0 1.0 .0
106.Recpt 106 * .0 .0 .0 .0 .0 .0 .1 .0 .1 .9

The non-magnified maximum concentration of 1.3 X 10-3 ppm is equivalent to 2.8
X 10-3 ppm X 1250 = 1.6 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

IV.E MODEL RESULTS (WORST CASE WIND ANGLE)FOR SULPHUR DI-OXIDES
ROUTE-1

* * PRED * CONC/LINK
* BRG * CONC * (PPM)

RECEPTOR * (DEG) * (PPM) * A B C D E F G H
-------------*-------*-------*----------------------------------------
1. Recpt 1 * 57. * .1 * .1 .0 .0 .0 .0 .0 .0 .0
2. Recpt 2 * 115. * .1 * .0 .1 .0 .0 .0 .0 .0 .0
3. Recpt 3 * 98. * .1 * .0 .0 .1 .0 .0 .0 .0 .0
4. Recpt 4 * 183. * .1 * .0 .0 .0 .1 .0 .0 .0 .0
5. Recpt 5 * 25. * .1 * .0 .0 .0 .1 .0 .0 .0 .0
6. Recpt 6 * 85. * .1 * .0 .0 .0 .0 .0 .1 .0 .0
7. Recpt 7 * 293. * .1 * .0 .0 .0 .0 .0 .1 .0 .0
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8. Recpt 8 * 80. * .1 * .0 .0 .0 .0 .0 .0 .0 .1
9. Recpt 9 * 111. * .1 * .0 .0 .0 .0 .0 .0 .0 .0

10. Recpt 10 * 38. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
11. Recpt 11 * 250. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
12. Recpt 12 * 278. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
13. Recpt 13 * 299. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
14. Recpt 14 * 284. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
15. Recpt 15 * 97. * .1 * .1 .0 .0 .0 .0 .0 .0 .0
16. Recpt 16 * 140. * .1 * .0 .1 .0 .0 .0 .0 .0 .0
17. Recpt 17 * 292. * .1 * .0 .1 .0 .0 .0 .0 .0 .0
18. Recpt 18 * 279. * .1 * .0 .0 .1 .0 .0 .0 .0 .0
19. Recpt 19 * 360. * .1 * .0 .0 .0 .1 .0 .0 .0 .0
20. Recpt 20 * 336. * .1 * .0 .0 .0 .0 .1 .0 .0 .0
21. Recpt 21 * 75. * .1 * .0 .0 .0 .0 .0 .0 .1 .0
22. Recpt 22 * 99. * .1 * .0 .0 .0 .0 .0 .0 .0 .1
23. Recpt 23 * 260. * .1 * .0 .0 .0 .0 .0 .0 .0 .1
24. Recpt 24 * 282. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
25. Recpt 25 * 96. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
26. Recpt 26 * 253. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
27. Recpt 27 * 276. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
28. Recpt 28 * 266. * .1 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * I J K L M
------------*-------------------------
1. Recpt 1 * .0 .0 .0 .0 .0
2. Recpt 2 * .0 .0 .0 .0 .0
3. Recpt 3 * .0 .0 .0 .0 .0
4. Recpt 4 * .0 .0 .0 .0 .0
5. Recpt 5 * .0 .0 .0 .0 .0
6. Recpt 6 * .0 .0 .0 .0 .0
7. Recpt 7 * .0 .0 .0 .0 .0
8. Recpt 8 * .0 .0 .0 .0 .0
9. Recpt 9 * .1 .0 .0 .0 .0

10. Recpt 10 * .0 .1 .0 .0 .0
11. Recpt 11 * .0 .1 .0 .0 .0
12. Recpt 12 * .0 .0 .1 .0 .0
13. Recpt 13 * .0 .0 .0 .1 .0
14. Recpt 14 * .0 .0 .0 .0 .1
15. Recpt 15 * .0 .0 .0 .0 .0
16. Recpt 16 * .0 .0 .0 .0 .0
17. Recpt 17 * .0 .0 .0 .0 .0
18. Recpt 18 * .0 .0 .0 .0 .0
19. Recpt 19 * .0 .0 .0 .0 .0
20. Recpt 20 * .0 .0 .0 .0 .0
21. Recpt 21 * .0 .0 .0 .0 .0
22. Recpt 22 * .0 .0 .0 .0 .0
23. Recpt 23 * .0 .0 .0 .0 .0
24. Recpt 24 * .1 .0 .0 .0 .0
25. Recpt 25 * .0 .0 .1 .0 .0
26. Recpt 26 * .0 .0 .1 .0 .0
27. Recpt 27 * .0 .0 .0 .1 .0
28. Recpt 28 * .0 .0 .0 .0 .1

The non-magnified maximum concentration of 0.1 X 10-3 ppm is equivalent to 0.1
X 10-3 ppm X 1250 = 0.13 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2
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* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR * (DEG) * N O P Q R S T U
-------------*-------*-------*---------------------------------------
29. Recpt 29 * 189. * .2 * .2 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * 244. * .2 * .0 .2 .0 .0 .0 .0 .0 .0
31. Recpt 31 * 267. * .2 * .0 .0 .2 .0 .0 .0 .0 .0
32. Recpt 32 * 230. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
33. Recpt 33 * 82. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
34. Recpt 34 * 196. * .2 * .0 .0 .0 .0 .0 .2 .0 .0
35. Recpt 35 * 67. * .2 * .0 .0 .0 .0 .0 .2 .0 .0
36. Recpt 36 * 347. * .3 * .0 .0 .0 .0 .0 .0 .0 .2
37. Recpt 37 * 325. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * 10. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
39. Recpt 39 * 325. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * 170. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * 358. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
42. Recpt 42 * 297. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
43. Recpt 43 * 352. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
44. Recpt 44 * 197. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
45. Recpt 45 * 151. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
46. Recpt 46 * 45. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
47. Recpt 47 * 1. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
48. Recpt 48 * 207. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
49. Recpt 49 * 221. * .2 * .2 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * 270. * .3 * .0 .2 .0 .0 .0 .0 .0 .0
51. Recpt 51 * 64. * .2 * .0 .2 .0 .0 .0 .0 .0 .0
52. Recpt 52 * 258. * .2 * .0 .0 .0 .2 .0 .0 .0 .0
53. Recpt 53 * 288. * .2 * .0 .0 .0 .0 .2 .0 .0 .0
54. Recpt 54 * 83. * .2 * .0 .0 .0 .0 .2 .0 .0 .0
55. Recpt 55 * 333. * .2 * .0 .0 .0 .0 .0 .0 .2 .0
56. Recpt 56 * 92. * .2 * .0 .0 .0 .0 .0 .0 .2 .0
57. Recpt 57 * 163. * .2 * .0 .0 .0 .0 .0 .0 .0 .2
58. Recpt 58 * 145. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * 190. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * 29. * .3 * .0 .0 .0 .0 .0 .0 .0 .0
61. Recpt 61 * 145. * .2 * .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * 178. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * 179. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
64. Recpt 64 * 117. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
65. Recpt 65 * 310. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
66. Recpt 66 * 23. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
67. Recpt 67 * 163. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
68. Recpt 68 * 225. * .1 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * V W X Y Z A1 A2 A3 A4 A5 A6
------------*-------------------------------------------------------

29. Recpt 29 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
30. Recpt 30 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
31. Recpt 31 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
32. Recpt 32 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
33. Recpt 33 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
34. Recpt 34 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
35. Recpt 35 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
36. Recpt 36 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
37. Recpt 37 * .2 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
38. Recpt 38 * .0 .2 .0 .0 .0 .0 .0 .0 .0 .0 .0
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39. Recpt 39 * .0 .0 .2 .0 .0 .0 .0 .0 .0 .0 .0
40. Recpt 40 * .0 .0 .2 .0 .0 .0 .0 .0 .0 .0 .0
41. Recpt 41 * .0 .0 .0 .0 .1 .0 .0 .0 .0 .0 .0
42. Recpt 42 * .0 .0 .0 .0 .0 .1 .0 .0 .0 .0 .0
43. Recpt 43 * .0 .0 .0 .0 .0 .0 .1 .0 .0 .0 .0
44. Recpt 44 * .0 .0 .0 .0 .0 .0 .1 .0 .0 .0 .0
45. Recpt 45 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
46. Recpt 46 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .1 .0
47. Recpt 47 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .1
48. Recpt 48 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .1
49. Recpt 49 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
50. Recpt 50 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
51. Recpt 51 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
52. Recpt 52 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
53. Recpt 53 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
54. Recpt 54 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
55. Recpt 55 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
56. Recpt 56 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
57. Recpt 57 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
58. Recpt 58 * .2 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
59. Recpt 59 * .0 .2 .0 .0 .0 .0 .0 .0 .0 .0 .0
60. Recpt 60 * .0 .0 .2 .0 .0 .0 .0 .0 .0 .0 .0
61. Recpt 61 * .0 .0 .2 .0 .0 .0 .0 .0 .0 .0 .0
62. Recpt 62 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
63. Recpt 63 * .0 .0 .0 .0 .1 .0 .0 .0 .0 .0 .0
64. Recpt 64 * .0 .0 .0 .0 .0 .1 .0 .0 .0 .0 .0
65. Recpt 65 * .0 .0 .0 .0 .0 .0 .0 .1 .0 .0 .0
66. Recpt 66 * .0 .0 .0 .0 .0 .0 .0 .0 .1 .0 .0
67. Recpt 67 * .0 .0 .0 .0 .0 .0 .0 .0 .1 .0 .0
68. Recpt 68 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

The non-magnified maximum concentration of 0.3 X 10-3 ppm is equivalent to 0.3
X 10-3 ppm X 1250 = 0.38 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-3
* * PRED * CONC/LINK #
* BRG * CONC (PPM) * (PPM)

RECEPTOR *(DEG) * A7 A8 A9 A10 A11 A12 A13 A14
----------- -*-------*-------*---------------------------------------

69. Recpt 69 * 211. * .1 * .1 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * 63. * .1 * .1 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * 70. * .1 * .0 .1 .0 .0 .0 .0 .0 .0
72. Recpt 72 * 276. * .1 * .0 .0 .0 .1 .0 .0 .0 .0
73. Recpt 73 * 256. * .1 * .0 .0 .0 .0 .1 .0 .0 .0
74. Recpt 74 * 263. * .1 * .0 .0 .0 .0 .0 .1 .0 .0
75. Recpt 75 * 221. * .1 * .0 .0 .0 .0 .0 .0 .1 .0
76. Recpt 76 * 66. * .1 * .0 .0 .0 .0 .0 .0 .1 .0
77. Recpt 77 * 285. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * 267. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * 109. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * 85. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * 229. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
82. Recpt 82 * 85. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
83. Recpt 83 * 25. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
84. Recpt 84 * 216. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
85. Recpt 85 * 156. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
86. Recpt 86 * 34. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
87. Recpt 87 * 115. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
88. Recpt 88 * 237. * .1 * .0 .0 .0 .0 .0 .0 .0 .0



SCENARIO - 1 ANNEXURE : 2 Contd.

Impact on Air due to transportation for Jindal Power Ltd., Tamnar, Chhattisgarh 62

89. Recpt 89 * 247. * .1 * .0 .1 .0 .0 .0 .0 .0 .0
90. Recpt 90 * 270. * .1 * .0 .0 .1 .0 .0 .0 .0 .0
91. Recpt 91 * 67. * .1 * .0 .0 .1 .0 .0 .0 .0 .0
92. Recpt 92 * 93. * .1 * .0 .0 .0 .1 .0 .0 .0 .0
93. Recpt 93 * 76. * .1 * .0 .0 .0 .0 .1 .0 .0 .0
94. Recpt 94 * 93. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
95. Recpt 95 * 275. * .1 * .0 .0 .0 .0 .0 .0 .0 .1
96. Recpt 96 * 70. * .1 * .0 .0 .0 .0 .0 .0 .0 .1
97. Recpt 97 * 105. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * 262. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
99. Recpt 99 * 54. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * 84. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
101.Recpt 101 * 208. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
102.Recpt 102 * 233. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
103.Recpt 103 * 35. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
104.Recpt 104 * 50. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
105.Recpt 105 * 336. * .1 * .0 .0 .0 .0 .0 .0 .0 .0
106.Recpt 106 * 43. * .1 * .0 .0 .0 .0 .0 .0 .0 .0

* CONC/LINK
* (PPM)

RECEPTOR * A15 A16 A17 A18 A19 A20 A21 A22 A23 A24
------------*--------------------------------------------------

69. Recpt 69 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
70. Recpt 70 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
71. Recpt 71 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
72. Recpt 72 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
73. Recpt 73 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
74. Recpt 74 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
75. Recpt 75 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
76. Recpt 76 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
77. Recpt 77 * .1 .0 .0 .0 .0 .0 .0 .0 .0 .0
78. Recpt 78 * .0 .1 .0 .0 .0 .0 .0 .0 .0 .0
79. Recpt 79 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
80. Recpt 80 * .0 .0 .1 .0 .0 .0 .0 .0 .0 .0
81. Recpt 81 * .0 .0 .0 .0 .1 .0 .0 .0 .0 .0
82. Recpt 82 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
83. Recpt 83 * .0 .0 .0 .0 .0 .1 .0 .0 .0 .0
84. Recpt 84 * .0 .0 .0 .0 .0 .0 .0 .1 .0 .0
85. Recpt 85 * .0 .0 .0 .0 .0 .0 .0 .0 .1 .0
86. Recpt 86 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
87. Recpt 87 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .1
88. Recpt 88 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
89. Recpt 89 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
90. Recpt 90 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
91. Recpt 91 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
92. Recpt 92 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
93. Recpt 93 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
94. Recpt 94 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
95. Recpt 95 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
96. Recpt 96 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
97. Recpt 97 * .1 .0 .0 .0 .0 .0 .0 .0 .0 .0
98. Recpt 98 * .0 .0 .1 .0 .0 .0 .0 .0 .0 .0
99. Recpt 99 * .0 .0 .1 .0 .0 .0 .0 .0 .0 .0
100.Recpt 100 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
101.Recpt 101 * .0 .0 .0 .0 .0 .1 .0 .0 .0 .0
102.Recpt 102 * .0 .0 .0 .0 .0 .0 .1 .0 .0 .0
103.Recpt 103 * .0 .0 .0 .0 .0 .0 .1 .0 .0 .0
104.Recpt 104 * .0 .0 .0 .0 .0 .0 .0 .1 .0 .0
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105.Recpt 105 * .0 .0 .0 .0 .0 .0 .0 .0 .1 .0
106.Recpt 106 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

The non-magnified maximum concentration of 0.1 X 10-3 ppm is equivalent to 0.1
X 10-3 ppm X 1250 = 0.13 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

V. BACKGROUND NOTES
A. Calculation for number of trucks
Incoming raw materials The total incoming coal accounts for 13187 TPD.
Transportation of coal shall be carried out by trucks of 40 tonnes capacity.
The calculation for the same is as follows:

Total coal = 13187 TPD, i.e. 4396 TPD on each of the three routes.
Trucks estimated to transport= 100% i.e. 4396 TPD of 40 T payload capacity on
each route.
Thus, number of trucks = 110 trucks/ day on each the three routes or approx. 5
trucks per hour X 2 trips = 10/h on each route.

B. Emission from trucks as per norms
Emission standards for new heavy-duty engines—applicable to vehicles of GVW >
3,500 kg as per Bharat Stage III (applicable nation wide since April 2010)

Emission Standards for Diesel Truck and Bus Engines, g/kWh
Year Reference Test CO HC NOx PM
1992 - ECE R49 17.3-32.6 2.7-3.7 - -
1996 - ECE R49 11.20 2.40 14.4 -
2000 Euro I ECE R49 4.5 1.1 8.0 0.36*
2005 Euro II ECE R49 4.0 1.1 7.0 0.15
2010 Euro III ESC 2.1 0.66 5.0 0.10

ETC 5.45 0.78 5.0 0.16
2010 Euro IV ESC 1.5 0.46 3.5 0.02

ETC 4.0 0.55 3.5 0.03

C. Calculation for Emission from trucks of 40 T capacity which will be plying
Units CO HC NOx PM SO2

Capacity of Diesel Engine = KW upto
800

Emission permitted = g/KWH 5.45 0.78 5 0.16
Carrying capacity of the
Truck (Assuming TATA LPS-
4923 BS-3 model(approx.)=

tonnes 40 40 40 40 40

Resultant horsepower = HP 213 213 213 213 213
Resultant KWH = KWH 159.75 159.7

5
159.7
5

159.7
5

159.7
5

Average speed of Vehicle = Kmph 40 40 40 40 40
Emission from one truck= g/truck

per hour
870.64 124.6

1
798.7
5

25.56 80.51

Emission from 1 truck/ km= g/km 21.77 3.12 19.97 0.64 2.01
Emission from 1 truck/mile= g/mile 34.83 4.99 31.95 1.02 3.22
Note: actual emissions will be much less since above calculation are
for maximum permitted value
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D. Standards for Ambient air quality
Pollutants Concentration of ambient air

(All concentrations are micro g/m3 except for CO in
mg/m3) for 24 hours average

Industrial area Residential, Rural &
other areas

Sensitive area
Sulphur Dioxide (SO2) 120 80 30
Oxides of Nitrogen as NOx 120 80 30
Suspended Particulate
Matter (SPM)

500 200 100

Respirable Particulate
Matter (RPM)

150 100 75

Lead (Pb) 1.5 1.00 0.75
Carbon Monoxide (CO)- 8
hr

5.0 2.0 1.0

1 hr 10.0 4.0 2.0

VI. Findings
A. Impact on Air Quality

Pollutant Maximum Incremental anticipated GLC from road
(g/m3)

Max Route 1 Route 2 Route 3
PM 0.11 0.05 0.11 0.05
NOx 3.50 1.75 3.5 1.6
SO2 0.38 0.13 0.38 0.13
CO 3.88 1.88 3.88 1.75
HC 0.50 0.25 0.50 0.25

It can be seen from above dispersion modelling results that increase in number
of trucks would lead to a minor increase in the concentration of pollutants.
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Fig.1 Receptor Locations and route of transportation
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CALINE4: CALIFORNIA LINE SOURCE DISPERSION MODEL, JUNE 1989 VERSION
RUN: Hour 1 (WORST CASE ANGLE), POLLUTANT: CO, NOx, HC, PM

CALINE4 is the last in a series of line source air quality models developed by
the California Department of Transportation (Caltrans). It is based on the
Gaussian diffusion equation and employs a mixing zone concept to characterize
pollutant dispersion over the roadway.

The purpose of the model is to assess air quality impacts near transportation
facilities. Given source strength, meteorology and site geometry, CALINE4 can
predict pollutant concentrations for receptors located within 500 meters of
the roadway. In addition to predicting concentrations of relatively inert
pollutants such as carbon monoxide (CO), the model can predict nitrogen
dioxide (N02) and suspended particle concentrations. It also has special
options for modelling air quality near intersections, street canyons and
parking facilities.

I. SITE VARIABLES
U= 4.5 M/S Z0= 100. CM ALT= 0. (M)

BRG= WORST CASE VD= .0 CM/S
CLAS= 2 (B) VS= .0 CM/S
MIXH= 500. M AMB= .0 PPM

SIGTH= 9. DEGREES TEMP= 24.0 DEGREE (C)

II. LINK VARIABLES
ROUTE-1

Link
description

Link coordinates Type VPH EF# (g/mile) H W
X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)

A. Link A 39276 12481 41294 13186 AG 16 102000 3220 31950 34830 4990 0 13.0
B. Link B 41294 13186 42362 12375 AG 16 102000 3220 31950 34830 4990 0 13.0
C. Link C 42362 12375 47321 10764 AG 16 102000 3220 31950 34830 4990 0 13.0
D. Link D 47321 10764 46512 7199 AG 16 102000 3220 31950 34830 4990 0 13.0
E. Link E 46512 7199 47199 3743 AG 16 102000 3220 31950 34830 4990 0 13.0
F. Link F 47199 3743 49370 3355 AG 16 102000 3220 31950 34830 4990 0 13.0
G. Link G 49370 3355 52109 4769 AG 16 102000 3220 31950 34830 4990 0 13.0
H. Link H 52109 4769 55833 4806 AG 16 102000 3220 31950 34830 4990 0 13.0
I. Link I 55833 4806 56373 4406 AG 16 102000 3220 31950 34830 4990 0 13.0
J. Link J 56373 4406 58445 6114 AG 16 102000 3220 31950 34830 4990 0 13.0
K. Link K 58445 6114 60042 6232 AG 16 102000 3220 31950 34830 4990 0 13.0
L. Link L 60042 6232 62068 5652 AG 16 102000 3220 31950 34830 4990 0 13.0
M. Link M 62068 5652 64485 5401 AG 16 102000 3220 31950 34830 4990 0 13.0

# Magnified 1000 times
PM Magnified 100000 times

ROUTE-2
Link

description
Link coordinates Type VP

H
EF# (g/mile) H W

X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)
N. Link O 37246 11701 36077 8796 AG 12 102000 3220 31950 34830 4990 0 13.0
O. Link P 36077 8796 35111 8617 AG 12 102000 3220 31950 34830 4990 0 13.0
P. Link Q 35111 8617 31664 9012 AG 12 102000 3220 31950 34830 4990 0 13.0
Q. Link R 31664 9012 30497 8490 AG 12 102000 3220 31950 34830 4990 0 13.0
R. Link S 30497 8490 28889 8568 AG 12 102000 3220 31950 34830 4990 0 13.0
S. Link T 28889 8568 28241 7523 AG 12 102000 3220 31950 34830 4990 0 13.0
T. Link U 28241 7523 27336 8619 AG 12 102000 3220 31950 34830 4990 0 13.0
U. Link V 27336 8619 27364 9133 AG 12 102000 3220 31950 34830 4990 0 13.0
V. Link W 27364 9133 26107 12160 AG 12 102000 3220 31950 34830 4990 0 13.0
W. Link X 26107 12160 27269 14922 AG 12 102000 3220 31950 34830 4990 0 13.0
X. Link Y 27269 14922 26053 17867 AG 12 102000 3220 31950 34830 4990 0 13.0
Y. Link Z 26053 17867 26442 18170 AG 6 102000 3220 31950 34830 4990 0 13.0
Z. Link A1 26442 18170 27302 24508 AG 6 102000 3220 31950 34830 4990 0 13.0
A1. Link A2 27302 24508 25598 25898 AG 6 102000 3220 31950 34830 4990 0 13.0
A2. Link A3 25598 25898 25719 27515 AG 6 102000 3220 31950 34830 4990 0 13.0
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Link
description

Link coordinates Type VP
H

EF# (g/mile) H W
X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)

A3. Link A4 25719 27515 25297 27638 AG 6 102000 3220 31950 34830 4990 0 13.0
A4. Link A5 25297 27638 25320 28216 AG 6 102000 3220 31950 34830 4990 0 13.0
A5. Link A6 25320 28216 25625 28322 AG 6 102000 3220 31950 34830 4990 0 13.0
A6. Link A7 25625 28322 25997 29568 AG 6 102000 3220 31950 34830 4990 0 13.0

# Magnified 1000 times
PM Magnified 100000 times

ROUTE-3
Link

description
Link coordinates Type VP

H
EF# (g/mile) H W

X1 Y1 X2 Y2 PM SO2 NOx CO HC (M) (M)
A7. Link A8 26053 17867 25310 17177 AG 6 102000 3220 31950 34830 4990 0 13.0
A8. Link A9 25310 17177 23905 16273 AG 6 102000 3220 31950 34830 4990 0 13.0
A9. Link A10 23905 16273 22520 15954 AG 6 102000 3220 31950 34830 4990 0 13.0
A10. Link A11 22520 15954 20741 16437 AG 6 102000 3220 31950 34830 4990 0 13.0
A11. Link A12 20741 16437 19120 16382 AG 6 102000 3220 31950 34830 4990 0 13.0
A12. Link A13 19120 16382 18413 16570 AG 6 102000 3220 31950 34830 4990 0 13.0
A13. Link A14 18413 16570 16069 14808 AG 6 102000 3220 31950 34830 4990 0 13.0
A14. Link A15 16069 14808 13990 14532 AG 6 102000 3220 31950 34830 4990 0 13.0
A15. Link A16 13990 14532 12615 15247 AG 6 102000 3220 31950 34830 4990 0 13.0
A16. Link A17 12615 15247 11472 15441 AG 6 102000 3220 31950 34830 4990 0 13.0
A17. Link A18 11472 15441 10500 15087 AG 6 102000 3220 31950 34830 4990 0 13.0
A18. Link A19 10500 15087 9357 15170 AG 6 102000 3220 31950 34830 4990 0 13.0
A19. Link A20 9357 15170 8000 14820 AG 6 102000 3220 31950 34830 4990 0 13.0
A20. Link A21 8000 14820 7846 13850 AG 6 102000 3220 31950 34830 4990 0 13.0
A21. Link A22 7846 13850 5948 11880 AG 6 102000 3220 31950 34830 4990 0 13.0
A22. Link A23 5948 11880 5084 11425 AG 6 102000 3220 31950 34830 4990 0 13.0
A23. Link A24 5084 11425 5217 10466 AG 6 102000 3220 31950 34830 4990 0 13.0
A24. Link A25 5217 10466 4636 10521 AG 6 102000 3220 31950 34830 4990 0 13.0

# Magnified 1000 times
PM Magnified 100000 times

The location of receptors is shown in Fig. 1
III. RECEPTOR LOCATIONS (at 100 m from vehicle path on right and left side)

ROUTE-1 ROUTE-2
* COORDINATES (M)

RECEPTOR * X Y Z
------------*---------------------
1. Recpt 1 * 39270 12434 1.5
2. Recpt 2 * 41285 13130 1.5
3. Recpt 3 * 42338 12330 1.5
4. Recpt 4 * 47262 10731 1.5
5. Recpt 5 * 46461 7199 1.5
6. Recpt 6 * 47156 3700 1.5
7. Recpt 7 * 49378 3303 1.5
8. Recpt 8 * 52121 4719 1.5
9. Recpt 9 * 55817 4756 1.5

10. Recpt 10 * 56375 4342 1.5
11. Recpt 11 * 58465 6066 1.5
12. Recpt 12 * 60037 6182 1.5
13. Recpt 13 * 62058 5603 1.5
14. Recpt 14 * 64475 5352 1.5
15. Recpt 15 * 39260 12528 1.5
16. Recpt 16 * 41303 13242 1.5
17. Recpt 17 * 42385 12419 1.5
18. Recpt 18 * 47380 10798 1.5
19. Recpt 19 * 46563 7198 1.5
20. Recpt 20 * 47241 3787 1.5
21. Recpt 21 * 49362 3407 1.5

* COORDINATES (M)
RECEPTOR * X Y Z

------------*---------------------
29. Recpt 29 * 37199 11719 1.5
30. Recpt 30 * 36040 8840 1.5
31. Recpt 31 * 35109 8668 1.5
32. Recpt 32 * 31657 9063 1.5
33. Recpt 33 * 30487 8541 1.5
34. Recpt 34 * 28862 8619 1.5
35. Recpt 35 * 28235 7608 1.5
36. Recpt 36 * 27387 8636 1.5
37. Recpt 37 * 27414 9141 1.5
38. Recpt 38 * 26161 12160 1.5
39. Recpt 39 * 27323 14922 1.5
40. Recpt 40 * 26114 17851 1.5
41. Recpt 41 * 26489 18143 1.5
42. Recpt 42 * 27355 24529 1.5
43. Recpt 43 * 25650 25920 1.5
44. Recpt 44 * 25772 27552 1.5
45. Recpt 45 * 25348 27675 1.5
46. Recpt 46 * 25369 28180 1.5
47. Recpt 47 * 25666 28283 1.5
48. Recpt 48 * 26045 29554 1.5
49. Recpt 49 * 37292 11682 1.5
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22. Recpt 22 * 52096 4818 1.5
23. Recpt 23 * 55849 4856 1.5
24. Recpt 24 * 56372 4469 1.5
25. Recpt 25 * 58425 6163 1.5
26. Recpt 26 * 60047 6283 1.5
27. Recpt 27 * 62077 5701 1.5
28. Recpt 28 * 64495 5450 1.5

50. Recpt 50 * 36113 8752 1.5
51. Recpt 51 * 35113 8567 1.5
52. Recpt 52 * 31672 8960 1.5
53. Recpt 53 * 30506 8439 1.5
54. Recpt 54 * 28916 8517 1.5
55. Recpt 55 * 28247 7437 1.5
56. Recpt 56 * 27285 8602 1.5
57. Recpt 57 * 27313 9124 1.5
58. Recpt 58 * 26052 12160 1.5
59. Recpt 59 * 27215 14922 1.5
60. Recpt 60 * 26034 17781 1.5
61. Recpt 61 * 25994 17880 1.5
62. Recpt 62 * 26395 18197 1.5
63. Recpt 63 * 27248 24487 1.5
64. Recpt 64 * 25547 25876 1.5
65. Recpt 65 * 25666 27478 1.5
66. Recpt 66 * 25245 27601 1.5
67. Recpt 67 * 25272 28252 1.5
68. Recpt 68 * 25585 28361 1.5

ROUTE-3
* COORDINATES (M)

RECEPTOR * X Y Z
------------*---------------------

69. Recpt 69 * 26034 17781 1.5
70. Recpt 70 * 25341 17138 1.5
71. Recpt 71 * 23924 16226 1.5
72. Recpt 72 * 22519 15902 1.5
73. Recpt 73 * 20736 16387 1.5
74. Recpt 74 * 19115 16332 1.5
75. Recpt 75 * 18424 16515 1.5
76. Recpt 76 * 16089 14760 1.5
77. Recpt 77 * 13981 14480 1.5
78. Recpt 78 * 12599 15199 1.5
79. Recpt 79 * 11477 15390 1.5
80. Recpt 80 * 10507 15036 1.5
81. Recpt 81 * 9361 15119 1.5
82. Recpt 82 * 8044 14780 1.5
83. Recpt 83 * 7893 13827 1.5
84. Recpt 84 * 5978 11840 1.5
85. Recpt 85 * 5138 11397 1.5
86. Recpt 86 * 5275 10411 1.5
87. Recpt 87 * 4632 10471 1.5
88. Recpt 88 * 25994 17880 1.5
89. Recpt 89 * 25279 17217 1.5
90. Recpt 90 * 23885 16319 1.5
91. Recpt 91 * 22521 16005 1.5
92. Recpt 92 * 20747 16487 1.5
93. Recpt 93 * 19126 16432 1.5
94. Recpt 94 * 18402 16624 1.5
95. Recpt 95 * 16049 14856 1.5
96. Recpt 96 * 14000 14583 1.5
97. Recpt 97 * 12631 15294 1.5
98. Recpt 98 * 11467 15493 1.5
99. Recpt 99 * 10493 15137 1.5
100.Recpt 100 * 9352 15220 1.5
101.Recpt 101 * 7956 14860 1.5
102.Recpt 102 * 7799 13874 1.5
103.Recpt 103 * 5917 11921 1.5
104.Recpt 104 * 5030 11452 1.5
105.Recpt 105 * 5159 10522 1.5
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106.Recpt 106 * 4641 10570 1.5

IV.A MODEL RESULTS (WORST CASE WIND ANGLE )FOR CARBON MONOXIDE
ROUTE-1

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M

Recpt 1 57 2.3 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 2 115 2.3 0.0 2.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 3 98 2.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 4 183 2.1 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 5 25 2.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 6 85 2.2 0.0 0.0 0.0 0.0 0.0 2.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 7 293 2.1 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 8 80 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0
Recpt 9 111 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.2 0.0 0.0 0.0
Recpt 10 38 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0
Recpt 11 250 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 2.0 0.0 0.0 0.0
Recpt 12 278 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0
Recpt 13 299 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
Recpt 14 284 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9
Recpt 15 97 2.1 1.9 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 16 140 2.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 17 292 2.1 0.1 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 18 279 2.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 19 360 2.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 20 336 2.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 21 75 2.1 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 22 99 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0
Recpt 23 260 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0
Recpt 24 282 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.9 0.0 0.0 0.0 0.0
Recpt 25 96 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.2 0.0
Recpt 26 253 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.0 0.0 0.0
Recpt 27 276 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 2.0 0.0
Recpt 28 266 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0

# Magnified 1000 times
The non-magnified maximum concentration of 2.4 X 10-3 ppm is equivalent to 2.4
X 10-3 ppm X 1250 = 3.0 µg/m3 at a perpendicular distance of 100 m from the
vehicle path.

ROUTE-2

RECEPTOR BRG
(DEG)

PRED.
CONC
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 29 189 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 30 244 1.5 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 31 267 1.6 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 32 230 1.5 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 33 82 1.7 0.0 0.0 0.2 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 34 196 1.5 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 35 67 1.6 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 36 347 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 37 325 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 38 10 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 39 325 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 40 170 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 41 358 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 42 297 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
Recpt 43 352 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0
Recpt 44 197 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0
Recpt 45 151 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.0 0.0 0.0
Recpt 46 45 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.2
Recpt 47 1 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Recpt 48 207 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Recpt 49 221 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 50 270 1.8 0.0 1.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 51 64 1.6 0.1 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 52 258 1.7 0.0 0.0 0.0 1.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 53 288 1.5 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 54 83 1.7 0.0 0.0 0.1 0.1 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 55 333 1.7 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 56 92 1.6 0.0 0.0 0.0 0.0 0.2 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 57 163 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 58 145 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 59 190 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 60 29 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 61 145 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 62 178 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 63 179 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 64 117 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
Recpt 65 310 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.1 0.0 0.0
Recpt 66 23 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.2
Recpt 67 163 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.7 0.0 0.0
Recpt 68 225 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.7 0.0

# Magnified 1000 times
The non-magnified maximum concentration of 2.0 X 10-3 ppm is equivalent to 2.0
X 10-3 ppm X 1250 = 2.5 µg/m3 at a perpendicular distance of 100 m from the
vehicle path.

ROUTE-3

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 69 211 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 70 63 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 71 70 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 72 276 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 73 256 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 74 263 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 75 221 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 76 66 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 77 285 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 78 267 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 79 109 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 80 85 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 81 229 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 82 85 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 83 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
Recpt 84 216 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0
Recpt 85 156 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0
Recpt 86 34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.7 0.0 0.0
Recpt 87 115 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7
Recpt 88 237 0.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 89 247 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 90 270 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 91 67 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 92 93 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 93 76 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 94 93 0.0 0.0 0.0 0.0 0.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 95 275 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 96 70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 97 105 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 98 262 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 99 54 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 100 84 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 101 208 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.1 0.0 0.0 0.0 0.0
Recpt 102 233 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0
Recpt 103 35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0
Recpt 104 50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.7 0.0 0.0 0.0
Recpt 105 336 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0
Recpt 106 43 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.6

# Magnified 1000 times
The non-magnified maximum concentration of 0.7 X 10-3 ppm is equivalent to 0.7
X 10-3 ppm X 1250 = 0.875 µg/m3 at a perpendicular distance of 100 m from the
vehicle path.

IV.B MODEL RESULTS (WORST CASE WIND ANGLE)FOR HYDROCARBON EMISSION
ROUTE-1

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M

Recpt 1 57 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 2 115 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 3 98 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 4 183 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 5 25 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 6 85 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 7 293 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 8 80 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Recpt 9 111 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Recpt 10 38 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Recpt 11 250 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Recpt 12 278 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Recpt 13 299 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
Recpt 14 284 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Recpt 15 97 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 16 140 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 17 292 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 18 279 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 19 360 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 20 336 0.3 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 21 75 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 22 99 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Recpt 23 260 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Recpt 24 282 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Recpt 25 96 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Recpt 26 253 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Recpt 27 276 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
Recpt 28 266 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3

# Magnified 1000 times
The non-magnified maximum concentration of 0.3 X 10-3 ppm is equivalent to 0.3
X 10-3 ppm X 1250 = 0.375 µg/m3 at a perpendicular distance of 100 m from the
vehicle path.

ROUTE-2

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 29 189 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 30 244 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 31 267 0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 32 230 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 33 82 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 34 196 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 35 67 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 36 347 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 37 325 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 38 10 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 39 325 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 40 170 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 41 358 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 42 297 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Recpt 43 352 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Recpt 44 197 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Recpt 45 151 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 46 45 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Recpt 47 1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Recpt 48 207 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Recpt 49 221 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 50 270 0.3 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 51 64 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 52 258 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 53 288 0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 54 83 0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 55 333 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 56 92 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 57 163 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 58 145 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 59 190 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 60 29 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 61 145 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 62 178 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 63 179 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 64 117 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Recpt 65 310 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Recpt 66 23 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Recpt 67 163 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Recpt 68 225 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

# Magnified 1000 times
The non-magnified maximum concentration of 0.3 X 10-3 ppm is equivalent to 0.3
X 10-3 ppm X 1250 = 0.375 µg/m3 at a perpendicular distance of 100 m from the
vehicle path.

ROUTE-3

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 69 211 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 70 63 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 71 70 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 72 276 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 73 256 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 74 263 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 75 221 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 76 66 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 77 285 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 78 267 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 79 109 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 80 85 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 81 229 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Recpt 82 85 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Recpt 83 25 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Recpt 84 216 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Recpt 85 156 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Recpt 86 34 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Recpt 87 115 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Recpt 88 237 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 89 247 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 90 270 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 91 67 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 92 93 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 93 76 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 94 93 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 95 275 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 96 70 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 97 105 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 98 262 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 99 54 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 100 84 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 101 208 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Recpt 102 233 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Recpt 103 35 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Recpt 104 50 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Recpt 105 336 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Recpt 106 43 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

# Magnified 1000 times
The non-magnified maximum concentration of 0.1 X 10-3 ppm is equivalent to 0.1
X 10-3 ppm X 1250 = 0.125 µg/m3 at a perpendicular distance of 100 m from the
vehicle path.

IV.C MODEL RESULTS (WORST CASE WIND ANGLE)FOR PARTICULATE MATTER EMISSION
ROUTE-1

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M

Recpt 1 57 6.7 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M

Recpt 2 115 6.8 0.0 5.7 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 3 98 5.8 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 4 183 6.1 0.0 0.0 0.0 5.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 5 25 5.8 0.0 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 6 85 6.3 0.0 0.0 0.0 0.0 0.0 5.8 0.4 0.1 0.0 0.0 0.0 0.0 0.0
Recpt 7 293 6.0 0.0 0.0 0.0 0.0 0.2 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 8 80 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.1 0.0 0.0 0.0
Recpt 9 111 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 0.6 0.0 0.0 0.0
Recpt 10 38 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.0 0.0
Recpt 11 250 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 5.7 0.0 0.0 0.0
Recpt 12 278 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.0
Recpt 13 299 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0
Recpt 14 284 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 5.6
Recpt 15 97 6.2 5.7 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 16 140 5.9 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 17 292 6.2 4.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 18 279 5.9 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 19 360 6 0.0 0.0 1.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 20 336 5.9 0.0 0.0 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 21 75 6.2 0.0 0.0 0.0 0.0 0.0 0.0 5.8 3.0 0.0 0.0 0.0 0.0 0.0
Recpt 22 99 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0
Recpt 23 260 6.1 0.0 0.0 0.0 0.0 0.0 0.0 2.0 5.8 0.0 0.0 0.0 0.0 0.0
Recpt 24 282 6.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 5.6 0.0 0.0 0.0 0.0
Recpt 25 96 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 0.6 0.3
Recpt 26 253 6.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.5 5.8 0.0 0.0
Recpt 27 276 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 5.7 0.0
Recpt 28 266 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7

# Magnified 100000 times
The non-magnified maximum concentration is 6.9 X 10-5 ppm is equivalent to 6.9
X 10-5 ppm X 1250 = 0.09 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 29 189 4.4 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 30 244 4.3 0.0 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 31 267 4.6 0.0 0.0 4.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 32 230 4.3 0.0 0.0 0.0 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 33 82 5.0 0.0 0.0 0.6 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 34 196 4.3 0.0 0.0 0.0 0.0 0.0 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 35 67 4.7 0.0 0.0 0.1 0.3 0.2 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 36 347 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 1.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 37 325 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 38 10 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 39 325 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 40 170 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 41 358 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 42 297 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0
Recpt 43 352 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.1 0.0 0.0
Recpt 44 197 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0
Recpt 45 151 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 2.0 0.0 0.0 0.0
Recpt 46 45 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.6
Recpt 47 1 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2
Recpt 48 207 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 2.1
Recpt 49 221 4.4 4.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 50 270 5.4 0.0 4.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 51 64 4.7 0.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 52 258 5.1 0.0 0.0 0.0 4.3 0.5 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 53 288 4.5 0.0 0.0 0.0 0.0 4.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 54 83 5.0 0.0 0.0 0.3 0.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 55 333 5.1 0.0 0.0 0.0 0.0 0.0 0.0 4.3 0.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 56 92 4.8 0.0 0.0 0.1 0.1 0.5 0.1 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 57 163 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.9 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 58 145 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 59 190 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 60 29 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 1.9 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 61 145 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 62 178 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.7 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 63 179 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 64 117 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0
Recpt 65 310 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.3 0.0 0.0
Recpt 66 23 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.2 0.5
Recpt 67 163 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.2 2.1 0.0 0.0
Recpt 68 225 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 2.1 0.0

# Magnified 100000 times
The non-magnified maximum concentration is 6.0 X 10-5 ppm is equivalent to 6.0
X 10-5 ppm X 1250 = 0.08 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-3

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 69 211 2.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 70 63 2.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 71 70 2.2 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 72 276 2.4 0.0 0.0 0.0 2.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 73 256 2.4 0.0 0.0 0.0 0.0 2.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 74 263 2.5 0.0 0.0 0.0 0.0 0.0 2.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 75 221 2.2 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 76 66 2.3 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 77 285 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 78 267 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 79 109 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 80 85 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 81 229 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.2 0.0 0.0 0.0
Recpt 82 85 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.1 0.0 0.0 0.0 0.0 0.0
Recpt 83 25 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.2 0.0 0.0 0.0 0.0
Recpt 84 216 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.2 0.0
Recpt 85 156 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0
Recpt 86 34 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 2.0 0.0
Recpt 87 115 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1
Recpt 88 237 2.5 2.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 89 247 2.3 0.0 2.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 90 270 2.5 0.0 0.0 2.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 91 67 2.4 0.0 0.2 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 92 93 2.3 0.0 0.0 0.1 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 93 76 2.2 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 94 93 2.8 0.0 0.0 0.0 0.2 0.5 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 95 275 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 96 70 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 97 105 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 98 262 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.3 0.2 0.0 0.0 0.0 0.0 0.0
Recpt 99 54 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 100 84 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 101 208 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.3 0.0 0.0 0.0
Recpt 102 233 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0
Recpt 103 35 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0
Recpt 104 50 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 2.1 0.0 0.0
Recpt 105 336 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0
Recpt 106 43 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 0.2 1.9

# Magnified 100000
times

The non-magnified maximum concentration is 2.8 X 10-5 ppm is equivalent to 2.8
X 10-5 ppm X 1250 = 0.04 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

IV.D MODEL RESULTS (WORST CASE WIND ANGLE)FOR NITROGEN OXIDES
ROUTE-1

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M

Recpt 1 57 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 2 115 2.1 0.0 1.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 3 98 1.8 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 4 183 1.9 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 5 25 1.8 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M

Recpt 6 85 2.0 0.0 0.0 0.0 0.0 0.0 1.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 7 293 1.9 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 8 80 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0
Recpt 9 111 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.2 0.0 0.0 0.0
Recpt 10 38 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0
Recpt 11 250 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.8 0.0 0.0 0.0
Recpt 12 278 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0
Recpt 13 299 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0
Recpt 14 284 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8
Recpt 15 97 1.9 1.8 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 16 140 1.9 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 17 292 1.9 0.1 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 18 279 1.8 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 19 360 1.9 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 20 336 1.8 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 21 75 1.9 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 22 99 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0
Recpt 23 260 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0
Recpt 24 282 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.8 0.0 0.0 0.0 0.0
Recpt 25 96 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.2 0.0
Recpt 26 253 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.8 0.0 0.0
Recpt 27 276 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0
Recpt 28 266 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8

# Magnified 1000 times
The non-magnified maximum concentration of 2.2 X 10-3 ppm is equivalent to 2.2
X 10-3 ppm X 1250 = 2.75 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 29 189 1.4 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 30 244 1.4 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 31 267 1.5 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 32 230 1.4 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 33 82 1.6 0.0 0.0 0.2 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 34 196 1.4 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 35 67 1.5 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 36 347 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 37 325 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 38 10 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 39 325 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 40 170 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 41 358 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 42 297 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 43 352 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0
Recpt 44 197 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0
Recpt 45 151 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.0 0.0 0.0
Recpt 46 45 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.2
Recpt 47 1 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Recpt 48 207 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Recpt 49 221 1.4 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 50 270 1.7 0.0 1.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 51 64 1.5 0.1 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 52 258 1.6 0.0 0.0 0.0 1.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 53 288 1.4 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 54 83 1.6 0.0 0.0 0.1 0.1 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 55 333 1.6 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 56 92 1.5 0.0 0.0 0.0 0.0 0.2 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 57 163 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 58 145 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 59 190 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 60 29 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 61 145 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 62 178 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 63 179 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 64 117 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
Recpt 65 310 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.1 0.0 0.0
Recpt 66 23 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.1
Recpt 67 163 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0
Recpt 68 225 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.7 0.0

# Magnified 1000 times
The non-magnified maximum concentration of 1.9 X 10-3 ppm is equivalent to 1.9
X 10-3 ppm X 1250 = 2.37 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-3

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 69 211 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 70 63 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 71 70 0.7 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 72 276 0.7 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 73 256 0.7 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 74 263 0.8 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 75 221 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 76 66 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 77 285 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 78 267 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 79 109 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 80 85 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 81 229 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
Recpt 82 85 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
Recpt 83 25 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0
Recpt 84 216 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0
Recpt 85 156 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0
Recpt 86 34 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0
Recpt 87 115 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Recpt 88 237 0.8 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 89 247 0.7 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 90 270 0.8 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 91 67 0.8 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 92 93 0.7 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 93 76 0.7 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 94 93 0.9 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 95 275 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 96 70 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 97 105 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 98 262 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 99 54 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 100 84 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 101 208 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.1 0.0 0.0 0.0
Recpt 102 233 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0
Recpt 103 35 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0
Recpt 104 50 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.0 0.0
Recpt 105 336 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0
Recpt 106 43 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6

# Magnified 1000 times
The non-magnified maximum concentration of 0.9 X 10-3 ppm is equivalent to 0.9
X 10-3 ppm X 1250 = 1.125 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.
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IV.E MODEL RESULTS (WORST CASE WIND ANGLE)FOR SULPHUR DI-OXIDES
ROUTE-1

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)
A B C D E F G H I J K L M

Recpt 1 57 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 2 115 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 3 98 0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 4 183 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 5 25 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 6 85 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 7 293 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 8 80 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Recpt 9 111 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Recpt 10 38 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0
Recpt 11 250 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0
Recpt 12 278 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Recpt 13 299 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Recpt 14 284 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Recpt 15 97 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 16 140 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 17 292 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 18 279 0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 19 360 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 20 336 0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 21 75 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 22 99 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Recpt 23 260 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Recpt 24 282 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Recpt 25 96 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Recpt 26 253 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Recpt 27 276 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Recpt 28 266 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2

# Magnified 1000 times
The non-magnified maximum concentration of 0.2 X 10-3 ppm is equivalent to 0.2
X 10-3 ppm X 1250 = 0.25 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-2

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 29 189 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 30 244 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 31 267 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 32 230 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 33 82 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 34 196 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 35 67 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 36 347 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 37 325 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 38 10 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/ LINK# (PPM)
N O P Q R S T U V W X Y Z A1 A2 A3 A4 A5 A6

Recpt 39 325 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 40 170 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 41 358 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 42 297 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 43 352 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 44 197 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 45 151 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 46 45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 47 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 48 207 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 49 221 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 50 270 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 51 64 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 52 258 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 53 288 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 54 83 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 55 333 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 56 92 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 57 163 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 58 145 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 59 190 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 60 29 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 61 145 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 62 178 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 63 179 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 64 117 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 65 310 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 66 23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 67 163 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 68 225 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

# Magnified 1000 times
The non-magnified maximum concentration of 0.2 X 10-3 ppm is equivalent to 0.2
X 10-3 ppm X 1250 = 0.25 µg/m3 at a perpendicular distance of 50 m from the
vehicle path.

ROUTE-3

RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 69 211 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 70 63 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 71 70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 72 276 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 73 256 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 74 263 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 75 221 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 76 66 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 77 285 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RECEPTOR BRG
(DEG)

PRED.
CONC.
(PPM)

CONC/LINK# (PPM)

A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24

Recpt 78 267 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 79 109 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 80 85 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 81 229 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 82 85 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 83 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 84 216 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 85 156 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 86 34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 87 115 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 88 237 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 89 247 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 90 270 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 91 67 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 92 93 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 93 76 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 94 93 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 95 275 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 96 70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 97 105 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 98 262 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 99 54 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 100 84 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 101 208 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 102 233 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 103 35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 104 50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 105 336 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recpt 106 43 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

# Magnified 1000 times
The concentration is <0.125 µg/m3 from the vehicle path.

V. BACKGROUND NOTES
A. Calculation for number of trucks
Incoming raw materials The total incoming coal accounts for 13000 TPD.
Transportation of coal shall be carried out by trucks of 40 tonnes capacity.
The calculation for the same is as follows:

Total coal = 13000 TPD, out of which 7000 TPD will be through Route-1 and
3000 TPD will be from Route-2 and Route-3 each.
For Route-1, Trucks estimated to transport= 7000 TPD of 40 T payload capacity.
For Route-2 and 3, Trucks estimated to transport= 3000 TPD of 40 T payload
capacity on each route.
Thus, number of trucks for Route-1= 175 trucks/ day or approx. 8 trucks per
hour X 2 trips = 16/h.
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Number of trucks for Route-2 & 3= 75 trucks/ day on each route or approx. 3
trucks per hour X 2 trips = 6/h on each of the two routes.

B. Emission from trucks as per norms
Emission standards for new heavy-duty engines—applicable to vehicles of GVW >
3,500 kg as per Bharat Stage III (applicable nation wide since April 2010)

Emission Standards for Diesel Truck and Bus Engines, g/kWh
Year Reference Test CO HC NOx PM
1992 - ECE R49 17.3-32.6 2.7-3.7 - -
1996 - ECE R49 11.20 2.40 14.4 -
2000 Euro I ECE R49 4.5 1.1 8.0 0.36*
2005 Euro II ECE R49 4.0 1.1 7.0 0.15
2010 Euro III ESC 2.1 0.66 5.0 0.10

ETC 5.45 0.78 5.0 0.16
2010 Euro IV ESC 1.5 0.46 3.5 0.02

ETC 4.0 0.55 3.5 0.03

C. Calculation for Emission from trucks of 40 T capacity which will be plying
Units CO HC NOx PM SO2

Capacity of Diesel Engine = KW upto
800

Emission permitted = g/KWH 5.45 0.78 5 0.16
Carrying capacity of the
Truck (Assuming TATA LPS-
4923 BS-3 model(approx.)=

tonnes 40 40 40 40 40

Resultant horsepower = HP 213 213 213 213 213
Resultant KWH = KWH 159.75 159.7

5
159.7
5

159.7
5

159.7
5

Average speed of Vehicle = Kmph 40 40 40 40 40
Emission from one truck= g/truck

per hour
870.64 124.6

1
798.7
5

25.56 80.51

Emission from 1 truck/ km= g/km 21.77 3.12 19.97 0.64 2.01
Emission from 1 truck/mile= g/mile 34.83 4.99 31.95 1.02 3.22
Note: actual emissions will be much less since above calculation are
for maximum permitted value

D. Standards for Ambient air quality
Pollutants Concentration of ambient air

(All concentrations are micro g/m3 except for CO in
mg/m3) for 24 hours average

Industrial area Residential, Rural &
other areas

Sensitive area
Sulphur Dioxide (SO2) 120 80 30
Oxides of Nitrogen as NOx 120 80 30
Suspended Particulate
Matter (SPM)

500 200 100

Respirable Particulate
Matter (RPM)

150 100 75

Lead (Pb) 1.5 1.00 0.75
Carbon Monoxide (CO)- 8
hr

5.0 2.0 1.0

1 hr 10.0 4.0 2.0

VI. Findings
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A. Impact on Air Quality

Pollutant Maximum Incremental anticipated GLC from road
(g/m3)

Max Route 1 Route 2 Route 3

PM 0.09 0.09 0.08 0.04
NOx 2.75 2.75 2.37 1.125
SO2 0.25 0.25 0.25 <0.12
CO 3.00 3.00 2.50 0.875

0.375 0.375 0.375 0.125

It can be seen from above dispersion modeling results that increase in number
of trucks would lead to a minor increase in the concentration of pollutants.
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Fig.1 Receptor Locations and route of transportation
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