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 Abstract: Noise pollution in India is assuming greater significance in urban 
environment due to its varying frequency and intensity. Presently the ambient noise level 
in Chidambaram Town of Cuddalore District, is an urban area in the state of Tamilnadu, 
has increased significantly due to increased vehicular density. The present study was 
made to assess prevailing noise levels and it implications on human lives through field 
studies, collection of relevant data and by carrying out a questionnaire survey among 
various stake holders. The noise levels were measured in fifteen nodal locations / traffic 
junctions, located in commercial as well as in residential areas. In addition the nighttime 
noise level and the noise prevailing in the newly developed bye pass road were also 
measured. Measurement of noise levels was carried out on 24 x 7 basis, continuously for 
a period of seven consecutive sunny days in the month of April 2012. The results of this 
study reveal that the Increase in population, unchecked urbanization coupled with rapid 
increase in vehicular density and vehicular traffic is the main attributes responsible for 
Noise pollution in the study area. The major effects of noise in the study area includes 
annoyance, communication problem, speech interference, sleep interference, irritation 
etc. The analysis of results of questionnaire survey reveals the cause effect relationship 
among various attributes. Based on the results, suitable recommendations for mitigation 
of noise in urban environment are given in this paper. 
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INTRODUCTION 

For many years the daily lives of people, particularly in urban communities Noise has invaded into the 
day-to-day life. Road traffic noise, which had been becoming steadily more noticeable, was accepted 
without any complaint until recently. However, it has drawn attention and has stimulated a more 
critical public attitude towards noise in general. Road traffic noise now produces serious community 
disturbance. The actual numbers of vehicles involved the upward trend in speed of vehicles; its 
increased carrying capacity and weight or both together are responsible for higher noise levels. Noise 
pollution has been stated as a serious health hazard1, 2. The influence of noise on man may be physical 
or psychological. Nelson3 reported that long-term exposure to high occupational noise can result in 
permanent hearing loss. Many surveys addressing the problem of noise pollution in many cities 
throughout the world have been conducted which have shown the scale of discomfort that noise can 
cause on people4-6. The effects of noise are dangerous and worrisome in long term perspective. 
Depending on its duration and volume, the effects of noise on human health and comfort includes 
annoyance, speech interference, deterioration in quality of sleep, stress related heart diseases as per 
Morrell et.al7 and psychological effects like irritability, reduction in productivity and 
misunderstanding what is heard8-11.  

Protection or reducing the negative effects from the out door noise needs to be addressed by proper 
planning, zoning of towns, using noise barriers, improving the noise control technology, legal 
measures, better law implementation, proper awareness and education. With increase in urbanization 
and the number of vehicles plying on the roads especially after opening up of economy in India during 
1990’s, the transport induced noise levels has reached a disturbing proposition. Most of the people in 
India are yet to recognize the impacts caused by noise in their day-to-day life. After the evolution of 
Environmental Impact assessment in India during 1994, the need for controlling the noise was felt and 
thus the regulation in the form of ambient air quality in respect of noise was evolved in the form of 
Noise Pollution (Regulation and Control) Rules B under the Environmental (Protection) Act 1986, 
giving some guidelines with reference to industrial, commercial and silent zones 12. Noise control has 
to be done at source, or on the path of transmission or at the receivers end. On an average noise 
barriers can reduce the noise levels up to 6 dB(A) depending on the material, design and height13. To 
have the best result in reduction of transport noise, rows of trees have to be planted perpendicular to 
the direction of sound field14. Long and fleshy leaves with wide palm are more effective at reflection 
and absorption of sound15. 

The government has adopted a number of policies to mitigate the magnitude of pollution to 
manageable levels to ensure better environmental conditions but most of them are not implemented 
effectively due lack of proper institutions, legal systems, political will and competent governance. 
Improving the urban governance, through increased transparency and accountability is a key to the 
successful implementation of any urban management policy and plans16. 

This paper reports the study that was carried out to investigate the transport noise levels in important 
traffic junctions and densely populated areas of Chidambaram Municipal Town, Cuddalore District in 
the State of Tamilnadu to identify the factors responsible for noise, its implications and also 
recommends suitable measures for noise mitigation.    

MATERIAL AND METHODS   

The study was carried out in three phases. In the first phase, all relevant data / particulars like study 
area map / study area details, population, profile of town, characteristics of vehicles used and its 
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density were collected from Department of Municipal administration and from the Transport 
Department, Government of Tamilnadu. Chidambaram is located at latitude 11.4° N and longitude 
79.7° E at an elevation of 5.75 m above MSL. Figure 1 shows the location map of Chidambaram.    

  

  

Figure 1: Location Map of Chidambaram Town 
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In the second phase using the Sound Level Meter, make LUTRON (Model SL-4011), noise level 
measurements were done at fifteen important nodal locations which includes Primary and Secondary 
streets, street junctions/intersections that are densely populated and where maximum traffic volume 
and noise problem ought to take place were identified17. Figure 2 shows the nodal locations in 
Chidambaram town where noise levels were observed.  

 

 

 
Fig. 2: Nodal locations in Chidambaram Town where noise levels were 

b d
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The noise levels were observed at these locations during sunny days from 6.00 a.m. to 10.00 p.m. (day 
time noise) and from 10.00 p.m. to 6.00 a.m. (night time noise) continuously for a period of one week 
commencing from April 22, 2012 with a time interval of twenty minutes. The prevailing noise levels 
at Government Hospital, a residential area (named Kanagasabai Nagar), newly developed 
Chidambaram bypass road and the noise level in Chidambaram town were observed. Noise 
observations were made at 1.2 m above ground level and at a distance of 2 to 3 m from noise sources 
as defined by Ramis et.al 18, Piccolo et.al 17, and Jamrah et.al19. Based on the continuous data obtained 
for the week the average sound pressure levels (Lp) were determined using the mathematical 
expression, given by equation (1).  
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where Lp = the average Sound Pressure Level in dB(A) 

N = Number of observations 

Lj = the j th sound pressure level in dB(A) and j = 1, 2, 3….., N      

 

In third phase in order to have subjective correlation, a comprehensive questionnaire survey with open 
ended questions was carried out with all stake holders and in all with 198 heads, of different age 
groups, sex, geography, education and income levels to assess the sources, effects and possibilities to 
control the noise. The information gathered during the questionnaire survey includes general 
characteristics of the respondents, possible source and causes for noise, the time during which the 
noise occurs, characteristics of noise and present problem with prevailing noise and measures 
recommended for noise mitigation. The data collected were analysed to understand the cause effect 
relationships.  

Profile of Study Area: Chidambaram is the selection grade municipal town situated in Cuddalore 
district located at a distance of 245 km south of Chennai. The Chidambaram town spreads over an 
area of 4.80 sq km with a population of around 62000. It is one of the important temple towns in 
Tamilnadu state and also a taluk head quarters. The town is well connected by rail and road transport 
towards South and North. It is located on National Highway (designated as NH 45A) connecting the 
city of Chennai and the town of Nagapattinam in south. The Chidambaram town is considered as 
historic since the famous Lord Nataraja temple built during the Chola period is located in the centre of 
the town. In addition, the town receives more floating population, due to the presence of Annamalai 
University established in 1929. Based on the survey conducted by Directorate of Town and Country 
Planning, about 41.09% of town’s total land is used for residential purpose, commercial 3.26%, roads 
11.77% and other uses 22.36%. Fig.3 shows the decadal population in Chidambaram town from 
1951-2011. The decadal growth in population was found to be high at 17.2%, 19.9% and 14.6% in 
1961, 1971 and 1981 respectively, while the decadal growth in population in 1991, 2001 and 2011 
were found to be far less at 5.0%, 0.4% and 5.4% respectively.   
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Fig. 3: Population over the decades in Chidambaram Town 

Present status of Transport in Chidambaram town: The rapid increase in number of vehicles 
(vehicle density) almost leads to a situation that, in Chidambaram town all the major and main streets 
are cramped and congested due to heavy traffic. All The four main streets and the streets which are 
perpendicular or parallel to the main streets are infested by large scale Air and noise pollution. Table 
1 provides the percentage composition of different vehicles registered during the period 1994 to 2011 
at the Chidambaram Road Transport Office. The two wheelers represent four-fifths of the total 
vehicles registered during the said period, while the four wheelers and heavy vehicles constitute only 
one-fifth of the total vehicle population.  

Table- 1: Nature of vehicle Registered and its percentage distribution 

Types of vehicle No. of vehicles % of vehicles 
2 wheeler 29632 80 
4 wheeler 1852 5 
Heavy vehicles 5556 15 
Lorry 1500  
Tourist bus 484  
Auto 1200  
Mini Trucks 800  
Private bus 72  
Corporation bus 1500  

 

Causes for road traffic noise in Chidambaram Town 

• Increase in population and exponential growth of private vehicles. 
• Economic growth induced change in life style. 
• Lack of awareness about the consequences of noise. 
• Poor law enforcement. 
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• Increased number of heavy vehicles and use of High intensity horns.  
• Increased community reliance on road and reluctance to accept public transport / alternative 

mode of transport. 
• Poor transport planning, and Mushrooming of buildings near to carriage ways. 
• Haphazard parking of vehicles on the streets. 
• Bus stops / shelter at inappropriate, crowded location. 
• Poor land use planning, and lack of buffer for future expansion 
• Absence of integrated transport management system. 
• Unexpected build up of traffic beyond the design condition due to rapid growth of town 
• Poor driving sense, lack of application for ideal driving. 
• Over speeding, vibration, inconsistent braking and continuous use of horns. 
• Poor road width and narrow lanes. 
• Cutting of trees along the roads and absence of any barrier. 
• Barking dogs menace and car alarms 
• Loads speakers used during social gathering and in Marriage halls 
• Absence of zoning in the town, etc. 

RESULTS AND DISCUSSION 

The road traffic noise was measured in fifteen predetermined locations of Chidambaram town. The 
average minimum and maximum sound pressure levels observed at various nodal locations were 
given in Table 2. The minimum and maximum sound pressure levels observed in Kanagasabai nagar 
(Residential zone) varied between 63 to 74 dB(A) and in newly developed Chidambaram By-pass 
road  which connects the Northern part of NH 45A to its South, the minimum and maximum noise 
levels were found to be 65dB(A) and 97 dB(a) respectively. The noise levels recorded in all the 
fifteen location of Chidambaram town exceeded the ambient noise standards of 55 dB(A) and 65 
dB(A) prescribed for residential and commercial areas respectively. 

Since many residential complexes, individual houses, hospitals, banks and commercial establishments 
are located in four main streets, the minimum and maximum sound pressure levels observed in all the 
four primary streets (nodal locations 1 to 8) varied from 60 dB(A) and 109 dB(A). The results of the 
questionnaire survey (Table 3) reveal the sources contributing to noise pollution in the study area. 

From Table 3, it is found that more than fifty percent (52.42%) of respondents living in primary 
streets identified that vehicular traffic as the most important source for noise followed by 
neighborhood noise (17.43% of respondents), Public address system used for religious and political 
events (10.24%), construction noise (8.45%), operating the generators (8.28%) and music system 
(3.18%). In the secondary streets the conditions are slightly contrasting, the noise from the road 
transport / automobiles (43.12%) is followed by public address system (20.29%) and construction 
noise (15.23%). Among the various factors contributing for the increase in road traffic noise                 
(Table 4), increase in population (21.09%), increase in vehicular traffic (28%), and lack of awareness 
about noise (15.64%) and poor traffic management (14%) are the causes for increased noise levels at 
primary streets. In secondary streets other than these factors parking of vehicles haphazardly (3.84%), 
increased use of horn (7.12%) is identified as major cause for noise. 

The intensity levels of noise are designated and given in Table 5. In Primary streets, the majority of 
respondents (62%) reported that the prevailing noise intensity levels are very high followed by high 
intensity (27%) and moderate intensity (7.29%). A few respondents reported that noise levels are said 
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to be pleasant (2.44%) in between 4 a.m. and 6 a.m. In Secondary streets, many respondents reported 
that the prevailing noise levels are high (40.94%), followed by very high (32%), moderate intensity 
(17%) and low intensity (4.84%). 

Table 6 presents the effects of noise on human beings as perceived by the respondents who were 
covered by the questionnaire survey. Communication problem and speech interference and annoyance 
are listed as the major effects of noise on humans by more than 50% of respondents residing in 
Primary as well as Secondary streets.  

Table- 2: Sound pressure levels at various locations in Chidambaram town 

Nodal 
Locations 

Primary/ 
Secondary Streets 

Name of the location  Sound Pressure 
Level dB(A) 

Average Sound 
Pressure Level dB(A) 

Min Max Day 
Time 

Night Time 

1. P South main street 
junction– Eastern end. 

63 99 84.29 74 

2. P South main street junction 
– Middle. 

65 95 80.10 75.70 

3. P South main street junction 
– Western end. 

66 100 82.29 77 

4. P West main street Junction 
- Middle. 

63 102 80.20 74.70 

5. P West main street Junction 
- Northern end. 

60 109 80.00 70.83 

6. P North main street Junction 
– Middle. 

60 99 84.60 75.37 

7. P North main street junction 
– Eastern end. 

61 100 80.47 77 

8. P East main street junction – 
Middle. 

61 99 82.83 73.87 

9. P Chidambaram bus 
terminal. 

63 102 83.14 75.91 

10. S Gandhi statue Junction –    
( near railway station) 

61 100 81.59 76.95 

11. S S.P. Koil Street Junction    
( near Vegetable market) 

61 92 76.75 72.16 

12. S Sabanayagar Street 
Junction (near 

Pachaiyappa’s school) 

58 101 80.12 73.25 

13. S Kasukadai Street (Basar). 60 100 78.18 73.91 
14. S Court Complex. 60 99 78.87 70.08 
15. S Kamaleeswaran Koil 

Street. 
61 99 80.25 73.37 

P – Primary Street, S – Secondary Street 
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Table- 3: Sources contributing to noise in Chidambaram Town 

Source Percent of Respondents from 
Primary Streets  Secondary Streets  

Road transport noise / Automobiles 52.42 43.12 
Public address system(Religious / political functions) 10.24 20.29 
Generators  8.28 4.23 
Neighborhood 17.43 14.68 
Construction Noise 8.45 15.23 
Music system / TV 3.18 2.45 
Railway / Air traffic Nil Nil 

Source: Based on field survey; Total No of respondents – 198 

Table- 4: Factors responsible for increase in noise pollution 

Factors Percent of Respondents from 
Primary Streets Secondary Streets 

Increase in population 21.09 19.77 
Increase in No of vehicles plying on the roads 28 29.21 
Increase in noise levels of horns used 6.43 7.12 
Presence of Industries  1.48 Nil 
Lack of awareness 15.64 16 
Poor law implementation 9.93 12.23 
Haphazard parking of vehicles in the streets 3.43 3.84 
Poor traffic Management 14 11.83 

Source: Based on field survey; Total No of respondents – 198 

Table- 5: Classifying noise based on its Intensity 

 
Classification  

Percent of Respondents from 
Primary Streets Secondary Streets 

Very High 62 32 
High  27 40.94 
Moderate 7.29 17 
Low  1.27 4.84 
Pleasant 2.44 5.22 
Source: Based on field survey; Total No. of respondents – 198 

Table- 6: Effects of noise on Human beings 

Effects Percent of Respondents from 
Primary Streets Secondary Streets 

Annoyance 25.18 23.23 
Communication problem and Speechinterference  34.25 33.42 
Irritation 14.28 15.82 
Permanent Threshold Shift  2.18 Nil 
Rise in BP / Change in Moods 12.28 10.96 
Headache / giddiness  11.83 10.25 
Fatigue nil 1.65 
No such effects nil 4.67 

Source: Based on field survey; Total No of respondents – 198 
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SUMMARY AND CONCLUSION 

Chidambaram is an important temple town in Tamilnadu. It has many unique features and it is a 
pioneering town in making gold plated ornamental jewels. The town has attracted large population 
from all over the country due to the presence of Annamalai University. Recently the town has 
attracted people from near and far away places to have their education and employment. This leads to 
environmental problems. Noise is one of the major problems now and in most of the places of the 
town the noise levels exceeds 80 dB(A). This is mainly due to the movement of heavy vehicles, 
followed by noise created by horns and loud speakers used for religious and political gathering. 

Disturbing conditions of high noise levels are largely experienced by the people using the facilities 
such as hospital, school, park and houses along the roads, since highway road is passing through the 
city, increased traffic density and due to slow moving traffic20. 

The field survey reveals the fact that, perception of the people about noise has changed considerably 
both in Primary and Secondary streets. The intensity level during majority of the period in daytime is 
very high and continuous exposure to this may leads to hearing impairment. The nighttime noise 
observed in many places within the town indicates that sleep disturbances is a common phenomena. 

The effect of noise pollution on health is both physiological as well as psychological. Many studies 
have proved that there is direct relation between noise and annoyance. The tolerance limit (threshold 
limit) varies from person to person. The noise exposures during sleep may increase blood pressure 
and pulse rate in addition to headache and nausea. These complaints are also reported in field survey. 

The above discussions throw sufficient light on the sources, cause effect relationship of noise. The 
transport noise is of major concern followed by other factors including lack of awareness. The slight 
difference exists in the noise that prevails in the Primary and Secondary Street, and the respondents 
identified the noise in the range of very high and high intensity. Hence it becomes imperative to take 
urgent initiatives to reduce ambient noise levels to protect the societal health. 

RECOMMENDATIONS 

The following are the possible measures recommended to mitigate noise, 

• Land use zoning must be adhered 

• Creating awareness and an attitude to care for environment among all the stakeholders 

• Better law implementation and accountability. 

• Banning the movement of heavy vehicles inside the town. 

• Increased policing at all junctions, removing the encroachments. 

• Improving the green belt of the town by planting trees. 

• Increased use of public transport. 

• Integrated, efficient transport management system. 

•  Ban in use of horns and loudspeakers within the town limits. 

• Evolving new noise level standards based on the existing scenario. 

• Mandatory provision for buffer zone in front of all emerging buildings. 

• Better environmental strategies for sustainable environment. 



Analysis...                                                                                          Senthilkumar and Murugappan. 
 

JECET; September 2013 – November 2013; Vol.2.No.4, 1185-1195 
 
 

1195 

 

REFERENCES 

1. D.A.Bies  and C.H.Hansen , Engineering Noise Control: Theory and Practice, Second ed. E and FN 
SPON, London,1960. 

2. H.Yilmaz and S.Ozer , Evaluation and analysis of environmental noise pollution in the city of 
Erzurum, Turkey, Intl. J. Environ. Pollution.2005, 23(4): 438-448. 

3. P.M.Nelson, Transportation Noise Reference Book (ed.) Buttrworth & Co., London,1987. 
4. Li B, Tao S and R.W.Dawson,Evaluation and analysis of traffic noise from the main urban roads in 

Beijing. Appl. Aquost.2002, 63 (10): 1137-1142. 
5. J.Pucher ,N. Korattyswaropam,N. Mittal and  N.Ittyerah, Urban transport crisis in India. Transp. 

Policy., 2005, 12(3): 185-198.  
6. M.Tansatcha. P. Pamanikabud A.L. Brown and J.K.Affum, Motorway noise modeling based on 

perpendicular propagation analysis of traffic noise. Appl. Acoust, 2005, 66(10): 1135-1150. 
7. S.Morrell ,R. Taylor and D.Lyle , A review of health effects of aircraft noise. Australian and New 

Zealand J. Pub Health, 1997, 21: 221-236. 
8. G.W.Evans  and S.Hygge, Noise and performance in children and adults. In D. Prasher (Ed.)., Hand 

book of noise and health,2000, 
9. S.Stansfeld,M.Haines andB. Brown , Noise and health in the urban environment. Rev. Environ. 

Health, 2000, 15: 43-82. 
10. D.Quis , Annoyance from road traffic noise: a review. J. Environ. Psychol., 2001, 21:101-120. 
11. A.Marius, M.D.Tijunelis ,B.A. Fitzsullivan ,O. Sean,M.D.  Henderson, Noise in the ED. Am.J. 

Emerg. Med.2005, 23(3): 332-335.  
12. CPCB, Ambient air quality in respect of Noise. (Central pollution control board, New Delhi 

Schedule – Part II, Section 3),2000. 
13. L.C.Boer  and A. Schroten, Traffic noise reduction in Europe, CE Delft,2007. 
14. M.J.M.Martens , Noise abatement in plant monocultures and plant communities. Appl Acoustics, 

1981, 14(3): 167-189. 
15. E.Erdogan  and M.Yazgan , Landscaping in reducing traffic noise problem in cities: Ankara case. 

Afr.J.Agric Res., 2009, 4(10): 1015 -1022. 
16. Ghuncha Firdaus and Ateeque Ahmad, Noise Pollution and Human Health: A case study of 

Municipal Corporation of Delhi. Journal of Indoor and Built Environment. SAGE 
Publications,2010, 19; 6:648-656. 

17. A.Piccolo ,D., Plutino and G.Cannistraro , Evaluation and analysis of the environmental noise of 
Messina, Italy. Appl. Aquost., 2005, 66:447-465.  

18. J.Ramis J. Alba ,D. Garcia  and F.Hernandez , Noise effects of reducing traffic flow a Spanish city. 
Appl. Aquostic, 2003, 64(3): 343-364. 

19. H.Jamrah A.A. Omari,R. Sharabi , Evaluation of traffic noise pollution in Amman, Jordon, Environ. 
Monit. Assess.2005, 120: 499-525. 

20. Serkan Ozer., et.al  Evaluation of Noise pollution caused by vehicles in the city of Tokat, Turkey., 
Scientific research and Essay, Academic Journals,2009, 4(11), 12  9/5 – 1212. 
 

*Corresponding Author: Senthil kumar. G; Department of Civil Engineering, Annamalai 
University, Annamalainagar Tamilnadu State, India, 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


