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SUICARY 

The general results of the noise impact study are summarized as follows: 

1. Truck haulage noise is at worst a relatively minor problem at all 

sites with site access as given in the Technical Report on the 

Transportation Assessment. 

2. All sites except Site F would exceed the Ministry of Environment 

55 db Leg criterion for noise from landfill sites if not mitigated. 

3. A mitigation strategy has been developed involving building up a 15m 

berm of landfill during the initial phases of the site development, 

and working behind this berm thereafter. This will result in 

approximately one year above the MOE criterion for any of the affected 

residences, then compliance with MOE's standard thereafter. 

4. After the mitigation, the worst-case sound experienced by neighbours 

surrounding the sites relative to the MOE criterion will be as 

follows: 

Site A 

„/Site B 

Site C 

Site D 

Site E 

Site F 

- 	All residences mitigatable 	or_below, MOE _ 
55 dB Leg criterion. 

14 homes well above MOE criterion 

9 homes well above MOE criterion 

 

-7  homes(!lightly)above MOE criterion  3  I-adb. 
1 home well above MOE criterion 

Meets MOE criterion for residenttal areas without 

Mitigation 

  

5. A secondary level of comparison, residents exposed to sound between 50 

and 55 dB Leg in the "worst-case", does not alter the impact 

assessment comparisons. 

-1- 



6. 	Landfilling operations at Site F will impact activities in the Bayview 

Park. However, mitigation in the form of moving the noise sensitive 

horse ring facilities to another location during the terminal few  

years of operation is suggested, 

7. Given the above and incorporating the suggested mitigation 'for Bayview 

Park at Site F, the Site Plan Areas are ranked acoustically in the 

following order: 

1. Site F 

2. Site A 

3. Site E 

4. Site D.  

5. Site( 

6. Sitec C, 
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1.0 	INTRODUCTION 

The landfill operations have been modelled acoustically. The calculation 

has been checked by comparing its results with the measurements taken to 

support the report prepared for the extension of the present landfill 

operations in Burlington. The model was applied to each Site Plan Area, 

mainly to allow a comparison between sites. However, a preliminary assess-

ment of the absolute impact of each site has also been undertaken. 

Two migitation possibilities are also incorporated in the evaluation proce-

dure, as only one of the sites could meet the MOE's criterion for 

residential areas without mitigation. Except for two sites, the mitigation 

requirements are not onerous. This analysis assumes the Site Plan Areas as 

laid out in the Technical Report on the conceptual designs 

(Hydrogeologic-Hydrologic Assessment and Conceptual Design). At the level 

of detail for this comparison of sites, incidental sounds  sjW2_15_141Laate  

bangins  anjl haric-ujaarjazz  trucks have not  been  incorporated. - 
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2.0 	NOISE MODEL 

464Aispe4J2  4144r64— 
We have assumed  4 to 5 heavy diesel powered trarkpd and wheeled vehicles 
	c 

operating continuously on the site thrn11.13h 1- hp day. Each of these machines 

cycles between 80 and 88 dB Leg at a distance of 15 metres (50'), giving an 

energy averaged sound level of about 	dB Leg at 15 metres (50'). These 

machines, together with the disposal trucks, give us a net evel of 

approximately 92 dB Leg at 15 metres (50'). Table 1 has been assembled on 

the basis of this sound source operating at grade (without berm), and 

elevated at the top of the final fill height. The distance noted is that 

between a residence and the location where the machines are actually 

operating, not the distance from the residence to the edge of the landfill 

site. In alT cases, there always is at least a  100 meter buffer between 

the landfill operation and the nearest residence. Note that because of the 

elevation used for the source (15m) there is very little excess attenuation 

(1-2dB/doubling of distance). With the elevated source, weather effects on 

the sound propagation for 500m are minimal. The sound usually propagates 

well in such a situation and is modelled as such. 

444.1.1-leteAjz.  
44L „— top 

&it 
riiktp ?  

TABLE 1 
SOUND LEVELS OF FILLING AND COVERING OPERATIONS 

616401X.I.L: 

00 5  

XIditlt  

rs0 

AVERAGE SOUND LEVEL (dB Leq)* 

C 
Distance from EXPOSED MACHINERY MACHINERY BEHIND 3m BERM 

Actual at Grade at 10-15m at Grade at 10-15m 
Operation Height Height 

100m 68.5 	(66.5) 74.5 	(72.5) 63.5 	(58.5) 69.5 	(65.5 
200m 60 	(58) 65 	(63) 55 	(51) 60 	(56) 
300m 55 	(53) 59 	(57) 50 	(46) 54 	(50) 
400m 52 	(50) 57 	(55) 47 	(43) 52 	(48) 
500m 49 	(47) 55 	(53) 44 	(40) 50 	(46) 
800m 45 	(43) 50 	(48) 40 	(36) 45 	(41) 

MOE Criterion - 55 dB Leg 'Worst-Case" 

s-  ret4.44 
cre4k4*-
eftni,‘  

*Leg refers to the hourly average "A" weighted sound energy. 
( ) Figures represent the case of  heaOly muffled vehicles. 

kof vi-44-0 44.e. 

(I 66 o-41 
vaA 1.4.044J+1.-e- 

PtelE 
ftette,&241 

u41:. P44 ms"‘joe. 
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Truck noise on the site is relatively insignificant compared to the noise 

of the covering activities, especially as it applies to the worst case. It 

tot' ellr— 	is anticipated that  ty9.4Ga4.1*-1.41t222222:222(
.
12fL11_t_ls!!!!_29.1§R 

0AA2401L sources in the immediate area of the filling operationat any one time. 
uk4440  1,500JLto  The  paior imur t (If the noise of the trucks comes on entering  or leaving 

the site, if they pass close to nearby houses and there is little traffic 

on the access roads. 

-4-
44

:
4A
tc

u
ra 

be or- 
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3.0 	POSSIBLE MITIGATION METHODS 

From Table 1, 	ritiatec worst 	e....satacheuml 	for the 	neswithin 

450-500m of the fill area, will eventually exceed the sound level criterion 

set  out by the Ministry of the Environment (MOE). Homes within 300m of  

operations will exceed the 55 dB Leq level as soon as the operation 

commences at that distance if there are no intervening berms. At the 

outset of operation, 3-4 metre berms of excavated soil are erected along 

the buffer, to be used later for cover material; therefore, the first noise 

heard comes from transporting and dumping the cover material in the buffer 

areas. 

There are two advisable noise mitigation measures. The first is to pur-

chase good muffling for the "on site" equipment and apply and maintain this 

equipment. This measure does not have dramatic effects on the sound levels 

at close range; however, it does change the character of the sound by 

removing some of the low frequency throb. The higher frequencies that 

remain are easier to attenuate with barriers and distance. This mitigation 

measure is assumed in the parenthesized figures in Table 1. As a result of 

the atalLug, covering activities with line of sight to the residences will 

meet the MOE criterion for homes beyond 400ml  and the shielded activities 

will meet MOE ss criterion as close as 250m away.  

The second method of mitigation involves a tradeoff. The process suggested Op 

is to build up to the full 15m (50') height,  a mound or berm of fill 

material along the edge of the active area as quickly as possible, and 

thgrPafter warle_ hehind this barrier  (see Figure I). The trade-off is that  ' 

during the erection of the mound or berm of fill, the sound levels will he 

quite hiah for about a year in the areas affected. After this year, the 	
td-cla • . 

activities will be mostly shielded behind the berm from the nearest 

neighbours. 

It is estimated by the site design consultant that a 400m length of such 
	

102.1.-vp, 
berm can be built in a year, Ke_ar_t_allised by the  site design engineers, 

 



LINE OF SIGHT 

LANDFILL BERN AT FULL HEIGHT 

OPERATION BEHIND BERN 

EXCAVATED COVER MATERIAL r9L 	---- 
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BUFFER 
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HAL TON  

DA 
4T12/04 [FIGURE: I 
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however, that the berm can only be cost effectively used if it starts on or 

near the headers (collection end) of the leachate collection system (See 

Figure A9, 69, C9, D9, E9, F5 of the Hydrogeologic-Hydrologic Assessment 

and Conceptual Design Technical Report). Otherwise, the leachate 

collection system for most of the site would have to be installed before 

the berm could be started, instead of the usual small portion at a time, 

increasing start-up capital costs considerably. 

If_thAs  form of mitigation is applied, the two left columns of Table 1 _ 	 _ 	 _ 	 _ 
would apply to the initial year. Assuming shielding due to the berm, the _ _ _ 

two right columns would apply thereafter in the worst case.  
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4.0 	ANALYSIS 

T e worst case analysis for on-site noise is an oversimpltfication. In 

fact, operations move aroun 	e site as filling proceeds. The potential 

sites are so large, that the activities in one corner would be almost 

inaudible at homes across the other side of the site while the levels at  

the edge of the buffer when filling is closest to a nearby residence. are 

malitialt-L12112.--The  c11ggp5ted mitiaation measure--the "trade-off"--does 

not change the worst case during the time that the berm of fill material is 

being built; it does, however, substantially reduce the noise imalE5. 	144.4ttl' 
WAX 

thereafter. Table 2 indicates the differences in the noise levels, based '40-4?/ 
upon the MOE criterion of 55 dB Leq (daytime), assuming extra muffling, and 

using the berm technique. 

TABLE 2 
VCESS NOISE ABOVE  Ma...UUIDELINE_Ca..i.e.p0 

Daallg.114.141.44.4g 
Distance from Nearest 

	
of Fill Berm 
	

After Berm Completed 
Landfill Operations 

	
dB Leg 
	

dB Leg 

100m (across buffer) 	J.L. 	 .1D-. 
200m 	 ,.86. 	 1 
300m 	 -2- 	 "tr 
400m 	 0 	 0 

The criterion level set by the MOE is a compromise. It is somewhat higher. e0E1  than what is asked for in the case of other ruraf noise souuli(see NPC 

4,  232-guidelines fnr_Noise Control in Rural Ares). In part it takes into 

W2 consideration the fact that the "worst case" situation only applies to  

Alpout 5-10% of the time durino the life of a typical landfill operation. 

Therefore, to demonstrate the presence of noticeable impact rather than 

significant impact (i.e., it is anticipated that some of the residents 

would be somewhat annoyed by sound levels between 59 and 55 dB Leg), 

Table 3 applies assuming the berm is used, and using a lower criterion of 

50 dR_IL__Eat_h_er  than ES dB  Lea, 

5-5- 
.60 /4;fAtA-4a  

4‘11-44:4Z. 
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TABLE 3 
EXCESS ABOVE 50 dB Leg CRITERION 

Distance from Nearest 
	

During Building of Fill 
Landfill Operations 
	

Berm or No Berm 	After Berm Completed 

100m 22 10.5 
200m 13 6 
300m 7 0 
400m 5 0 
500m 3 0 
650m 0 0 

Background sound levels are 

t1.12.22.1221.124—Jariterion  
omes; except at Sit 

high enough to helw 	 
to the south of the Highway.  

not a significant factor in the analysis, i.e., 

is above the background sound levels of the 

a No. 403 is already 

noise from the landfill operation, for homes 
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5.0 	HAULAGE ROUTES 

Haulage route noise impact is determined by calculating the amount of 

increase in noise due to the haulage vehicles (trucks). One large truck 

produces approximately 10-13 times as much sound energy as a car. Most 

typical arterial roadways carry about 5% heavy truck traffic. Thus, for 

most of the roads, the total sound energy is about 1.7 X (the number of 

vehicles) X (the energy of one car). (.05% X 13 + 95% = 170%) 

The threshold for traffic noise impact is the point where the added energy 

of the landfill traffic equals the energy of the road (a 3 dB Leq impact), 

either under present traffic conditions, or at some projected date. 

On a daily basis, where the total landfill truck traffic operates on a road 

with less than 5,600 AADT (Average Annual Daily Traffic), there will be a 

noise impact if there are noise sensitive land uses close enough to the 

road. 

On an hour by hour basis, the equivalent figure for traffic volume is 7500 

vehicles AADT. The impact may be slightly greater, since the off peak 

hours (non-rush hours) on a normal roadway typically carry only 45% of the 

total daily traffic. 

Appendix A includes the calculations used as the basis of analysis for 

potential haulage route impacts. 
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6.0 	RATINGS OF SITES 

6.1 	Site Plan Area A (Map 1)  

6.1.1 	Haulage 

Assuming a northern entry point off Trafalgar (approximately 12,000 vehi-

cles AADT), the only haulage noise impact is likely to be at the house 

immediately adjacent to the access point. All other routes have an impact 

of less than 3 dB Leq. 

Trafalgar Road is sufficiently busy now (and is anticipated to become 

busier) to prevent a significant noise impact along this road. The 

increase in traffic when future Highway No. 403 is constructed will further 

mask the sound of haulage noise of trucks using this roadway. 

6.1.2 	Operations 

Site A would have a significant noise impact on the residences immediately 

to the south across Burnhamthorpe Road and on those to the east and west 

along the same road. The Conceptual Plan for this site calls for the 

leachate system to be installed across the south of the site, and there-

fore the fill/berm mitigation technique is viable here, in principle, to 

reduce this noise impact. There are eight homes in the 200-300m distance 

range (mostly 300m) who will exceed the MOE criterion by 3-8 dB Leq for 

about one year at each location. Beyond this time, the site can be made to 

function within the MOE guideline. This Site is considered viable from a 

noise point of view. After the berm is built, eight residences will fall 

above 50 dBA Leq. 
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6.2 	Site Plan Area B (Map 2)  

6.2.1 	Haulage 

Trafalgar Road is sufficiently busy now (and is anticipated to become 

busier) to prevent a significant noise impact along this road. The 

increase in traffic when future Highway No. 403 is constructed will further 

mask the sound of haulage noise of trucks using this roadway. 

6.2.2 	Operations 

The Conceptual Plan for this Site calls for the leachate system to be 

installed in such a way that it will effectively drain away from the area 

containing the residential neighbours, and thus prevent the berm to be 

constructed in the fashion outlined above. Therefore, little mitigation of 

the noise impact is possible using the berm technique, and the 14 homes 

within 300m will receive substantial excess noise levels of 5-10 dB Leq 

above the MOE criterion over a protracted period of time. 

This site, therefore, cannot be recommended from a noise point of view. 

6.3 	Site Plan Area C (Map 3)  

The site comments regarding Site B apply almost verbatim to Site C, except 

that a total of nine dwellings will consistently receive noise levels of 

more than 55 dB Leq as will the Welding Institute. 

6.4 	Site Plan Area D (Map 4)  

6.4.1 	Haulage 

i hw 	141, 

incre  

000 vehicles AADT and is projected  

hwa 403 is construct- 
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ped„and linked to it. This is sufficient traffic volumeg  that 1-hp  tauldag 
------ 

n9ise alana the route related  to landf' '  .01 • 	- 	 if  exceed • • 	• 

threshold criterion for traffic noise impact, even on the hourly basis. 
...••••• 

6.4.2 	Operations 

The Conceptual Plan for Site D calls for the leachate system to be install-

ed in a location to allow the berm technique to be used, such that the 
iitoW0 	

noise can be largely mitigated for the homes most affected, particularly 

along the western boundary. Including one home to the southeast of the 

Site, there are ten homes which would have an impact over the MOE criteria 

for approximately one year; thereafter, the levels of Ireninesuld 

(1-2 dB) above this criterion. (This Site is somewhat 

tr!tiI2o 	

r_----- 	  

worse than Site A and E in terms of noise impact.) After the berm 

; mitigation is completed, a total of 15 residences will be above 50 dB Leq 
A/fe' pw 	during the daytime, in the "worst-case". 

15 ettriAl;frC 
5c,10AP1 	6.5 	Site Plan Area E (Map 4)  

6.5.1 	Haulage 

Britannia Road is virtually an unoccupied stretch between Highway No. 25 

and Tremaine Road, and therefore there is little haulage noise problem 

until the trucks turn onto Tremaine Road. At that point, the two farms 

flanking the road will show a small noise level impact. The setback of 

these homes is large (100m), however, such that the daytime Leq from 

traffic is going to be 50 dB Leq at the houses. Relative to the noise 

level impact from the on-site equipment at the nearest neighbours, this is 

a relatively minor impact. 

6.5.2 	Operations 

Mitigation for the homes to the south and west is possible, such that five 

homes will experience noise levels exceeding the MOE criterion for about 
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heavily mpacted by noise for 
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one year. Beyond this time, the site can be made to function within the 

MOE guideline. To the north there is one home which cannot be mitigated in 

this manner and will be about 56 dBA in the worst case. (This site then 

rates somewhat poorer than Site A in acoustical terms.) After mitigation, 

a total of eight residences will be above 50 dB Leg when landfilling is 

closest to them. 

co.old 

6.6 	Site Plan Area F (Map 5)  

6.6.1 	Haulage 

The material is to b- 	 e Road,  

adjacent to Highway No. 403. The noise of the highway is such that there 

will be no significant haula  4'  le 	HO. 	 oad. 

6.6.2 	Operations 

For the homes to the south of the Site and of Highway No. 403 , th 

sound levels from Highway No. 403)ad_rae_ON Rail line are as high as would 

be experienced from the landfill operation. This applies to all of south 

alt#4.0 Burlington. 	LW? ro.s.A? 	 tA4Aery,:ark240 

To the no th 	the Site, the sound which is not mitigated wou.J4cay to 

he homes pproximately 400m away_ILDILthe northern tongue of the fill 

acgL, When this area is filled, these homes will be at the MOE 55 dBA 

noise criterion, pr 	fflers are used on the equipment. The number 

of e 	 filling is closest to the homes is 

4*4'41714°*  
i/ 451114°  

Park will temporarily 

t 	d of the life 	of 

itigation techniques suggested 

o be 	 ocatiop. However, there 

istinction here  in terms of 	 djaceq to the 

for Sites 
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Site, and there will not bt___ 	or the berm/MJ mitigation measures to 

met—the MOE c iterio for 	4-• a 	Mitiatilln of the impact an Bavview 

0044a4,001  P rk (s ecifically the hor 	might best  be handled by providing  

imilar facilities elsewhere. The difficulty with the use of the horse 

ring derives from the izterference with _sopprh communication foc_aa. 

extended period of tiTe. With this mitigation, Site F would rank ac the 

lokestjap.1511_1apact of all the Site Plan Ares. 

Present plans call for the rehabilitation of the present landfill 

operation, with conversion to a passive park use similar to that on the 

Bayview Park site but without facilities such as the horse ring. 

The eastern 1/3 of the existing lanndfill site adjacent to the proposed 

landfill will receive  wocasaug_uunsi  levels similar to those mentioned 

for Bayview Park (60-63 dB Leq) for a period of 3-4 years during the 20 

ye  Ar: design life at any one location. The western 1/3 of the rehabilitated 

site will be heavily shieldedby the 30m high filled area. On this side 

the levels will be in the 50 - 55 dB Leg range, generated by Highway 403. 

The middle 1/3 of the present site (on top of the filled area) will receive 

between 55 and 60 dB Leg combined levels with approximately equal 

contributions from the Landfill and Highway 403 sound sources. 

This area then will range in impact from "high" for 3-4 yparc to "no 

impact" de  endent upon location.  
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7.0 	comuusinNs 

It will be difficult to achieve acceptable sound levels for Site Plan Areas 

B and C, assuming the conceptual design plans as proposed. The other sites 

are viable acoustically. Based on the number of homes impacted and the 

extent of the impact, the sites are ranked acoustically as follows: 

6 11444  t 44"  

r4124Al2-42  '7 

SITE PLAN AREA RANKING REGARDING NOISE 

Site A B D E F 

2 
(g 

4 3 1 





APPENDIX "A" 

Haulage Noise Criterion Model 

Site Traffic 

Approximately 250 Heavy Vehicles/day 

. 	300 Light Vehicles/day 

In terms of noise, 1 heavy vehicle is equivalent to 13 light vehicles. 

Vehicles pass any one point on the route twice; once approaching and 
once leaving the site. 

Therefore, total amount of sound energy per day is equivalent to 

2 x (13 x 250 + 300) 

light vehicle passbys per 12 hour day 

For comparison to traffic volumes on ordinary roads, a typical arterial 
road has traffic made up of 95% light vehicles, and 5% heavy trucks 
(Dump Truck size and larger in this model) 

To produce the same noise .as the Haulage Vehicles over a 12 hour period, 
a road way would carry 

= 4440 vehicles (including the 5% truck) 
0.95 + 13 x .05 

Most arterial roads carry 80% of their traffic during the 12 hour 
daytime. Thus a road carrying 4440 vehicles in 12 hours of daytime 
would carry 4440 t 0.8 == approximately 5600 vehicles in 24 hours. 
This 24 hour figure is generally available as the AADT (Average Annual 
Daily Traffic) of a roadway. 

The figures for comparing haulage noise to regular traffic noise are 
based on averages over a 12 hour day. If we look at only the quietest 
daytime hours of normal road traffic in mid morning and mid afternoon, 
the amount of normal traffic required to equal the haulage traffic 
noise is found on roads with AADT values of 7500 vehicles per day. 

In general, significant haulage route noise impact starts when the 
haulage noise energy equals the regular roadway noise energy. This 
is equivalent to causing a 3 dB increase in sound level. This assumes 
that the affected area is close enough to the roadway for roadway 
noise to be significant in the first place. 

Changes in traffic volumes by up to 25% have only a 1 dB effect on 
the estimates, thus, the analysis is quite insensitive to volume estimates. 
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