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* ABSTRACT.

An ever- 1ncrea31ng number of alrcraft noise damage suits

f

suggests that people fear for the devaluatlon of their properties.

One of the main hlndrances to successful litigation, however is

the dlfflculty of proving. that n01se has 1ndeed caused ‘a devaluation

+

of single- -family houses. The avallable llterature is contladlctory,

~though tendlng to favour the v1ew that re31dent1al property values

are not deprec1ated by alrcraft n01se.

3 In a case study of Lhe 1mpact of the munic1pal alrport in

Edmonton ‘a new method is. shown by whlch w1th reasonable aocuracy,

4

thc degree of noxse annoyance can be calculated retroactlvely

'LFurthernore, the study area s sacio- economlc, locatlonal and

- the extent of a dlrect relatlonshlp the n0151er the hduse, the

phy51cal propertles are- traced back  to the tlmc from when sales
data were collected thus allow1ng a prec1se se]ectlon of n01se;b
affected homes and thelr n01se—free control counteroarts.

It uas found.that houses under the 1nfluence of alrcraft

N

noise apprec1ated in prlce faster than - the qulet homes, even to'
i) . .l,:eu*‘

"_I v

‘steeper the price. slope (1 e. the greater the prlce 1ncrease)
ThlS result 1s supported to ‘'some degrc_ by two questlonnalres whose
! ‘;,

flndlngs show thatxalmost one half of the people contacted do notéi o

‘mind the noise, and that. used tomes under a noise or fllght path

can ea81ly be flnanced through conventlonal money sources.

iv
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CHAPTER ONE

LE o IfoRODUCTIQN." . - .

s &

I llve not by myself ‘but I become a- .

Portion of .that around me: and to me ' RN
Vo High mountains are a feellng, S " "
~ But the hum ~

-2 : - Of human{c1ties ﬁortu@es. o i . : _ .
o S T , | o ' y
One can dispute whether Lordcgyrgg for%saw eithet the strueture -
. , er 2
< . . X ] °
dr the traffic of cities~asowe knowpehem Loday But there ate

e

- . .
‘ﬁgﬁ a great many people who now share has view that c1ty noise is

‘

falrly descrlbed as’ torture. One of 1ts main components, ayrcraft %
. 2]

noise, in particular that of jet planes, is loud by any standard.

Although medlcal research on tﬁé effects of .noise is 1ncomplete,(

’

there 1s incres sing ev1dence that prolonged exposure to alrcraft
* noise hes serlous adverse effects (Haar, 1968, p 551)
' . Q.., /
The problem is best understood through a comparlson. the

o

~ -

acoustlc power produced by one person speaklng in a normal v01ce

b

is about OOOOOl watt The correspondlng valuegzi/hcndon'sh . s

:inhabitants speaking simultaneously would be aBout lOO watts,"

N

equalﬁto the energy used by a T00-wa llght bulb But the total

Lt

acoustic power rad;ated into the air by alpas
take—off is several hundred kilbwatts Vo wand T that n01se from
alrcraft operatlons is a nulsance to people ll,'

(Ingerslev, p. 95) o

e?p‘”

h;ﬁ}



»

- take~of¥ and'landing procedures. Does this noise have a negatlve

1.1 Reaction tc aircraft Noise

disturb.him.'

Edmonton can boast a'medium—sized airpoft close to the . .

centre of the c1ty Its runways and instrumentation are adequate

AN . 3 M

for small passenger Jet planes such as ‘the Botlng 737, thus

3

prov1d1ng a valu e serv1ce to the travelang bu51nessman, who

can avoid a lengtn taxi drlve to the downtown business communlty

The Edmonton Industflal Adirport, however, is'completely‘surrounded

'f

N,
A

S : sy . . e
by residences and, nmeatfef which' runwvay is being useds, numerous
homes are subject to. aircraft noise when it 'is loudest' durlng

s ‘ . ’ o L]

-1nfluence on the prlces of affected homes? This is the tuestion”’

. -4
to be pursued in this thesis., o v

o 4 C &
.

2]

By

Noise,. By definition, is "unwanted sound". Semotan and‘(

? »

Semotanova (p.482) have described it as "any sort of sonic

c

4

vibration, whiehamay exercise noxious influences upon man or

. . o 'ifk" v . « . e . . B .
It. could be expeeted that the reactions to individual
s - I I o ,

annqyances should mount  in tempo, through a sequence ‘of oral and

wrltten complalnts to court actlon .as. the ultlmate -source of
‘. I " .
redress. There have been occasions, thoﬁgh when all regular

: . 5
channels of remedy falled or,were.blocked& and citizens reﬁorted

to des‘_rate actions such.as the follow1ng' _Au ’ ’\,_ : oo
. \ . T B *-
- a lOO—car motorcade organlzed by ordlnary law—abldlng

.orq Island c1tlzens tried to tie up.wwekend traffic near.
4 - P _

-John =, Kennedy Alrport by dellberatel*>sfalllng on



e

‘ ) . _

# - %ey expresswap ramps.
\ . —-Los Angeles mothers Wheeied baby carriages orto airport
\\’/] | runways.
- an irate a&fitiz.1 i .. . shot at passrng aircraft, -
“ &_ o . | "tHaar, 1968, p.556)
Y

-~ b o ' o -

Spontaneousvrea&tiohs of these kinds are difficult to assess
and will not(be dealt with in the thesis. Court dec1s1ons, on‘
the other hand, have nuch better reflected the dlfferent perceptlons
of alrcraft nuisance; they.w1ll be rev1ewed in some detail.
Lo ' . *
Numerous property owners have sued airport operators on the
ground .of property devaluatlon caused by.alrcraft flyovers. The

arguments sounded convincing. an 1ncrease in noise level due to

- “more frequentyiglghts and larger alrplanes and engines, have.made A ‘

T TR
.the noise- affected houses less de51rable to lLVL in, thus 1qwé§§£§‘\‘\\\\

)

the potential resale valueg’J _
Three dlfferent tactics. hane been -tried by the plalntlffs.“ ;_ QQ
- ‘the trespass theory : | |
- the nuisance ~7aim

~=- the just compeusation tactic: taking
. o 1 o W

v i Uarar, L
-

“UT . (Haar, 1968, pp.552-553)

-

i o s
Trespass Theory

When William Blackstone descrlbed ‘the Common Iaw (1765 - l769)-r\
: f
fee ownershlp was - assumed to incl de the hlghest reaches of air
. ' B
space perpendlcular above the land. The prop031t10n may not have
. , 4 . -



been intended that way, but it went urthallenged for the simple
reason that no one desired to occupy air spece. The aircraft.brought
a.Hrastic change an&'the’&sque ad caelum theor was quickly reJected
The U.S. landmark case was United States v. Causby where recovery
was allowed but the Supreme Court expressly reJected the ad caelum-
doctrine as to the extent of ownership. The ‘court emphasized~a
distinction between realistic potentlal prlvate alr space use, and
air space 1n the publlc dOmaln (Haar 1968,'p,553).

i

Some UfS. states will afford relief where flights are directly

s

overhead and low. As a result subadjacent owners can stop their -

ears with money damdges while their next-door neighbdrsvsuffer.

i

'Nuisance Claim_

o P

This route has proved full of obstacles, which have made it even
.less successful tin the trespass theoryvas a basis for securing
compensation, Noise, -landing lights, air turbulence and smoke are:

ingredieﬁtsigﬁffﬁé‘clﬁssic_nuisance, but several'factors have
2 : - .

combined to dim this promising avenue of rellef Flrstly the right

J

to enjoy quletness is. belng eroded by the largely unavoidable noise

of our industrial society.- Secondly, the courts determlne a nuisance
through ‘a balanc1ng process~ air transport has\become v1tal to

North America's economy and,, therefore, the publlc 1nterest welghs

'
o

heav1ly The third negatlve factor ‘was summarlzed by L. M Tondel B

N _—

> -

1n hlS report to the Pre51dent s Jet Alrcraft N01se Panel (1966)
- . Y
. ..where a, publlc or " quasi-public enterprlse, like...
an alrport...ls expressly authorized. by leglslatlon,
nu1sance claims that arise out of .its proper operation
are to be denled : e i



Kaufman (p.328) has observed that, up to 1968, Qut‘of.27 miii&éry
-;flpdbliq airport'cases\}n which damages weré.fecovered,‘only two
were based on the nuisancé érguﬁent. One of tﬁem was a ruling of
the K ntqcky Supreme‘Court acknowledging that noise and vibrations
were {'a nuisance as a matter of law if they resultédvin damage to
the value of_plaintiff;é propérty” (quoted'in'Haar; 1971, ﬁgiﬁl)f

ki
Just Compensation: Taking
N

The taking claim has proved to be the most succeséful method in

dealing with the courts. In 1970 the California Supreme Court
 a@§rded damages to some'600_propérty owners mnear Los Ahgeléé

“Internatiocnal Airport, after it'accepted the plaintiffs™ claim
that "...noise from jet aircraft...has resulted in a substdntial
diminution of the market value of these properties which thus.

_constituted a "taking' or 'damaging' of these properties" -(quoted
. . . _ - RN

,\iﬁ Spaeth; p.413). -~ e o _ : o - . ‘*>:_‘f

.

‘Many courts still reason that a taking necessitates a direct =
. o L C I o
-overflight, but recently there has been a tendency to abandon. that

;ogié, as'éxempiified by a Supfeme_Coﬁrt of Oregon decisioh in 1964

)

If we dccept...the validityw of the propositions that a

noise can be a~nuisance, that a nuisance can give rise i
' to an’easement, and that a noise coming straight down

from above one's land can ripen into'a ‘taking if it is
persistent enough and aggravating enough, then logically
‘the same kind and degree of interference with the use and .
the enjoyment of one's land also can be a taking even ’
though the noise vector may. come from some direction other’
than the perpendicular. NG ' - '

(quoted in Conger,'p.254)
In essence, the court ruled that théléirpbrt'authority,_by”repeated'

. ) o ' - , _ R ‘
low—level’ﬁllgh;s over private land, took out . easement and" that

“

o



- o y N TR . . - .
thekowners were en%'J, to compensation for such taking of an
easﬁmenﬁ,'In contrast, a Los Angeles oourﬁ“decided two years later

that

...while the.noise/caused by ‘the number of jet aircraft’ ’
taking off from a municipal . airport and the jet engine

run-ups at night...may have interfered with adjacent landownersg"
enjoyment of the properties, the noise was not of a

substantial nature and did not’ cause any deprec1ation in

the value of the pProperties, therefore, was not a taking

or damaglng of the propertles. ‘ T

i (quoted in McClute, p.82)
N . ) . ) L
A follow-up inspection and study of the homes' sales history proved

‘ inconclusive‘indeed. -
Numerous legal suits 1nvoiv1ng several hundred mllllon dollars
'ylniclalmed damages are under way, awaifhng court Judgments. They
all w1ll be assEssed in the llght of a)“the reasonableness of thel
_ defendant s use of the publlc property (alr space), and b) the '
grav1ty of the harm to the complalnant (Haar, 1971, D. 117).
ﬂtmls.ev;dent from the foregoing discussion that accurate.
determlnatlon of property value loss is’ fundamental to a successﬁul‘
:;lltlgatlon. In 1960 the Kentucky Superlor Court held that, "In the
siit for damages...there must be suff1c1ent ev1dence of an over-all
i 1nequ1ty to\the complalnant in order to Justlfy hlS subm1351on.
}en authorlty in the" fleld Charles M. Haar, has concluded that"

there are four major reasons why many courts have not awarded

-adequate rellef to property owners damaged by alrcraft noise .

2 . ’

T,(1968v P. 554) | LT S '

" 1. an unwillingnessdto stretch_traHitional_trespass

and nuisance requirements;



E]
1.

\

- P
“

2. a visceral reaction in favor -of enterprlse and .

f 1
l' ) 4

1ndustry, R Y ‘\
3. dlfflcultles in collectlng ev1dence and. the 1nadequac1es‘

of private lltlgatlon,

4. 1nherent llmltatlons in the Jud101al process and

enforcement. IR : ST

Y

In the course of thig study only the dlfficultles of collecting
ev1dence are under scrutlny ‘Other’ causes mlght Well be more

_1nstrumental in determlnlng JudlClal dec1510ns but they appear

to be of a more legallstlc nature, beyond‘the realm of geography.

l 2., Measurement of People»s Attitude to A1rcraft Noise

N . . I 5
N .
\ , o R

3
_ People s behav1our in the face of dircraft noise has been the

‘subj@ct of numerous controlled experlments and social surveys..
Apart from war times, durlng shich aircraft“have been associatéd

with military»strength,;thsro aave been few instances of “the

public approving of the'noise. For many years complalnts were S

received- prlmarlly from re31dents near alrports, but the 1ntroduct10n ////
. .
of turbOJet alrllners brought a sharp increase in the number of

people affected and in the number of complalnts. A great deal of

0. (o

. and hea 1ng loss, sleeplessness, d1221ness, lack of concentrating\

ability, short temper and other allments. Most of these, in turn,

in Hertz, occurrence; regularity, suddenness, -

ST



these studle% In the context of this thesis, however, it is
‘ f

fo=

on the‘impact of aircraft noimﬁ_on people's
_attltud ;r, in other words, how peop e feel about the nulsance*"‘\«
‘One yardstlck of measurement is’ the number of complalnts and:
legal actlohs against government agenc1es. A maJor survey conducted
at Heathrow Alrport in London found that complaints rose sharply
after the 1ntroduct10n of commerc1al jet planes but subsided in
the years follow1ng, desplte an 1ncrease in air trafflc. It was
suspected that the new noise was not only loudei ‘but also unfamlllar
N N
to the people (Wllson, 1963, pp 63-64). o i ﬁ"
| A second me thod of assess1ng people s attltudes is to examine: ‘
government and zoning pollc1es. Most of these are strongly 1nfluenced
by past experience with the problem of noise annoyance, and people’ s
llkely Treactions are taken into account. A f1ne example4can be seen

in the Central Mortgage and Hous1ng Cor>orat10n policy regardlng .

f1nanc1ng of homes _near fllght paths. Based on numerous studleS»

the Natlonal ResearchVCouncil, C M.H. C off1c1als concluded thdt

serlously, no matter how much sound 1nsulat10n is applied

- dwelllng units (C.M.H.C., 1972, p. 8) N.R.C. soc1ologlsts also

conducted surveys that 1nd1cate the threshold level of adverse

~

d<. LU

L. : :
Noise Exposure Forecast a unit employed to determlne

'

communlty annoyance thrgpgh aircraft ‘noise. For a more‘detailed'

_dlscus51on see. pp 31—34

.q’v . » <‘ ) . .
. : )
. : ¢ ' S




community reaction to be at about 25 NEF, while legal action and

’boncerted‘group.actions are certain above-40 NEF.

There is a third method of measuring people's dissatisfaction

with noise: a substantial negative difference in house prices, when

compared to those qf very 31m113r but n01se free homes is a fairly

. i

- ' /
good 1nd1cat10n that people d¢ not approve of ‘the aircraft noise,

_that they fear for their health - and dollars - because of reduced

/

demand for homes near fllght paths. The rellablllty and forcefulness

3
of thlS last method will be analyzed in thlS the81s.

1.3 Overview of Previous Research into Aircraft Noise"

and Property Value Correlations

Real estate prlces have been used in several studies that tried to

esgabllsh a deflnlte correlatlon between alrcraft noise and property

Y,

..devaluatlon. Before engaglng in an analy31s and constructlve

cr1t1c1sm of prev10us research 1t may be of 1nterest to look at the .-

\

results‘mf/séhe key studles. o A ' R ' ,f

One of the earllest studies was by H. O Walther 1n New York

and Chlcago, before the era of commercial Jet planes - (1960) ‘He

{
arrlved at the conclu51on that

...alirports do not affect the market value of v1c1nal

real estate adversely . If 'these nﬁlsances (associated
with alrports) have any adverse effects on the market ‘
value of real estate, it.is either minor or it-is offset .
by the amenltles forthcomlng from airports.

(pp 89-90)

De Neufv1lle and Yajlma generally conflrmed this view in 1971
"

h with a study of Chlcago lantd and Detrojt airportsj They found

4
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/ _ ‘ ’

( . - v ,/"

R y - ' _ /
that Tresidential: pr&pertles vicinal tg runways 1n1t1ally galned

faster in value than comparable houses away from a1rpor7s, but less'

, SO durlng the l960 - 1970 decade when the alrports expanntd rapldly

J

g the effects cancelled-each other (quoted in Crowley, 1 72)
In 1 /2 Crowley examined Toronto s Malton Airpdrt and

concluded that sales prlces were subJect to a shock perlod when

larger and noisier aircraft were 1ntroduced Those depres51ons were b}
4

shortllved though and prlces soon adJusted to the general trend '

o

S Cases supportlng the fear of affected homeowners are less

\
NN
i1

clear -cut. Conger (1968). reports about hls experlence as an appralser
for a Seattle eourt which had rewarded some 250 homeowners for

damages resulting from alrcraft noise, Vo factual 1nformat10n was

& o°

givenf Gautrin (l97l) noted that London real estate agents were s ,
1nterv1ewed w1th respect to aircraft noise ﬁ(he salesmen thought

that prices of re31dences would cllmb by 5. 5 9.5 and 14 5- percent'

for low-, medium~ and hlgh~pr1ced propertles respectlvely, if the .

n01se were ellmlnated Another wrlter; Ingram (1972), offered the

o e

follow1ng oplnlon w1thout supportlng ev1dence.

property values. L e

L <p 423) .

It was not,pntll l972 that the flrsL accOunt “of an 1nverse :

Lo

15

gglatlons ip betWeeh noise and nroﬁerty,valdes-wa§?EStablished.

. Emerson found, with the help of a computer'simulation pfogramme,

that the effect of freedom—froméaircraft nuisance" was wOrth 9,8



percent or $1,929 for a mean $l§,683-res1dence'(p. 274).

The only concrete ev1dence that noise 1nfluenced property

EN

valuw?”negatlvely was descibed by Spaeth also in 1972 The 'Hall

and. Beaton formula 2 (whlch can be attacked for over81mp11f1cat10n) !

A

and its successful appllcatlon was the baSlS for a court decision 1n
!

East Haven v. Eastern Alrllnes, where $18, 400 was-awarded to seven.

property owners near New Haven Alrport

v There is a thlrd ‘aspect to the problem as Walther pointed
out 1n his comments on the New York and Chlcago alrports, and whlch

appears again 1n h1s study of San Franc1sco s Internatlonal Airport.‘

From the data recorded .one must conclude that the °
impact of the New York International Airpo¥t on the
market value of real ‘estate in the. surrounding area 8
is very. favorable ‘ ST A

. . . ;
[ . . o /

(quoted in Qalgary Alrport Study, IIXK. 1)

In other words, prox1m1ty to an alrport or flight path w1th its”
aSSOClated nulsances.mayveven enhance re51dent1al property Value.
The confus1on is obv1ous. It was, therefore thought that a
N case study of the 1mpact of Edmonton s Industrlal Alrport on the
valuea.of re51dent1al perertles mlght shed some llght on the

problem S complex1ty. Wlth the help of an 1mproved methgdology, the -

oo tradltlona] shortcomlngS“of_which will be dlscussed in the next

-

S o

-

2Thls formula glves a percentage deprec1at10n of a property as
a llnear functlon of three varlables. dlstance from end of runway,
perpendlcular dlstance from extended runway centre llne and helght

of gllde angle from the property

KA s

>
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attack-
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» 1t might-be pessible: to develop a forceful, more

) A , *? :
proof method of cause and effect investigation. B

)

%
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: establlshlng present

. CHAPTER TWo

‘
-

RESEARCH PROBLEM i
. \ : .

¥ 1

i

Most research,into value - noise eg relatlons has conceLtrated on

_”(Conger) to - 20 years (Crowley) The need for hlstorlc sales data has

»

'prlce trend. It is argued fhat these sales data should be analyzed

2.1 ,Need for Hfstoric.Noise_Contours“

been recognlzed for spot’ sampllng “could yleld greatly distorted

maxkeﬁ prlces due to short term speculatlon and could be subJected

a

to p0331bly great fluctuatlons Wthh in turn could mask a long—range

S

in the llght of changlng soclal economlcal ‘locatlonal and n01se‘"

COHdlthnS- .To omit the latter varlables 1s to pave the way for

'blased and/or over81mpllf1ed ‘noise - value correlatlons.

S N - . . s

, e
'To compare hlStOrlC sales data agalnst a 1xed n01se zone w1ll make

| , s )

it 1mp0351ble to estabﬂlsh whether a ¢co rel atlon is llnear or

' non—llnear. Emplrlcal work (Walther o1960 Crowley, 1072) till now'

dlstrlct and by plottlng the ddfference in values or thelr absolute».”

‘o

\

has: presented value - year dependenc1es where tlme took the role

of n01se (flgure 2 l) By comparlng ajn01sy area w1th a quiet

e
Lk

numbers on'a- graph ‘it was hoped to establlsh a cogent relationship.

e
g
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) The graph treats the noise as a flxed component »lmply1ng that glven

homes were subJected to noise of the same severlty thrgughout the

tlme span under con81derat10n.vF1gure 2 % glves.an example of these

<

.

n01se annoyance contourS. As shall be seen later, the 1ntroduct10n

~

* of = rew nlght fllghts may drastlcally alter the cont0urs,4depgpd1ng

on the noise annoyance measurement used as “do new types of planes

Lo .

or a change in. the trafflc volume. It 1s t erefore argued that

n01se should become the 1ndependent varlable 1nstead of tlme, as

©

”

vf 1llustrated in flgure 2.3. Thls graph has to be constructed for-

every year for whlch n01se contours are. avallable.f

- The next step 1s to comblne value dlfferences and noise unlts

'and determlne thelr fluctuatlons over tlme, as’ shown 1n flgure 2 4 B

A 51mple computatlon w1ll yleld a valye difference - ratio_that‘uight

anSe unit x yYear

NEPSCPSIES
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" FIGURE 24  EXAMPLE OF NOISEPENALTY VARIATION
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K

be labelled the "noise penalty unit" or "noise award unit",
P y !

depending on the result of the correlation. Its,mathematical

-expression, for instance A $/NNI year obviously reflectsvthe noise

)

lower the price. Ten years later, under similar =conomic

\
annoyance measiire chosen. Tlme will be the - 1ndependent varlable,

hY

while 'noise penalty/award per year (expressed in dollar§7~shall

be»dependent It is argued that these steps account for noise

, I |

1ntens1t1es and varlatlons over the years and therefore, allow a
-

n01L=-1ndependent 1nterpretatlon of trend fluctuatlons as suggested

-
in the model of ‘figure 2 4.

Unfortunately, a formldableﬁobstacle awaits the researcher

trylng to construct a. retroactlve noise zone, let alone prec1se
contours. Very llttle prlor work is avallable on either an: ™
establlshed methodology or on suggested technlques of securing

historic data. o . ST \

2.2 VNeed for a History of Social, Economical and Locational Variables

i
i

To obtaln ‘the best p0531ble control areas subJect to essentially

' -

the same (or very 81m11ar) ‘locational and nelghborhood condltions

as the n01se—affected houses, care should be taken not to neglect

?

the possibility of their change thrOugh time. Ar cxample w1ll
1llustrate the p01nt"consider a home that has been up for sale for

some tlme A potentlal customer llkes it but is deterred by the long

dlstance ‘to the ﬂarest bus stop _His he31tat10n may propel the
seller to offer the house for 5 percent less, or the cllent decides .

to. look elsewhere. The effect is the sane. a Zack of demand gill :

e

17
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circumstances, the owner might be able to sell the property for
the asking prlce because the bus route has been regrranged and a
bus stop is only one block away. The same house becomes llterally

more expenslve because of improved accessibility to other parts of

- A

the c1ty.

Thls example demonstrates that ideally all soc1o economic

Ty

.and locational parameters should be thL same for both the n01se—'
affected area and 1ts control counterpart. Whether the paramete

~~are constant through time or move in unlson 1s unimportant. Of the

e
.-

'workers prev1ously mentloned only Crowley gave detalls as to hls

socio- economlc variables, but they were treated as constants.

v

2.3 Need for Historic Sales Data_ . ' o

o

-Where real estate transactlons have been reasonably frequent, sales

data are qulte a rellable 1nd1cator of a nelghborhood s popularity

.

’Data are readlly avallable ‘and | lend themselves to the constructlon
.of gradlents of hlstorlc trends. Many authors who trled to
establlsh correlat1ons between property values and adverse llv1ng
conditions such as noise (Crow. -y, 1972 Gautrln, 1971), air
pollution (Nolrse, 1967) or poor acce331b111ty to major bu81ness
”dlStrlCtS (Goldberg, l970)’have made use of the portunlty and
collected sales data over a perlOd of at ‘least § years. They

recognized that a ‘spot sample of perhaps only one years: was

~unsatisfactory,

V.

18,



2.4 The Importance of&Time Span

A major shlft in"dircraft n01se is almost 1mmed1ately notlceable.

Furthermore, off1c1al commltments and press releases on such tOplCS

~as, for 1nstance, a dec151on to relocate air trafflc to another
_alroort w1ll recelve w1de coverage by the news: medla Thus,.the
time-lag effect will be of_small avall as_far as noise is concerned.
If prices react at all to noise, they will do so qulckly.
Social, ec0nom1cal and locatlonal varlables and the

consequence of thelr varlatlon on property" prlces mlght be-more

'dlfflcult to assess but the problem can be mlnlmlzed by careﬁul T et

selectlon of comparlson dlstrlcts. These varlables largely determine

the ch01ce of the total time span as well ag sampling intervals: " .

mos f the parameters are avallable for five- ot ten—year periods
i N

only, and this clearly 1nfluences the total tlme perlod that has. .

to be spanned A twenty— or thlré§ year tlme span w1ll be more

J
rellable as a trend 1nd1cator than will five ygars. In addltlon,

it allows the inclus1on of homes that may not have sold durlng the

2

.shorter period, homes whiclk would have gone unrecorded over the

shorter study tlme. To sum up: a broad’hlstorlc data base, in the

sense of both Varlance and tlme, helps ‘the researcher to. dec1de

whether a certain varlatlon is Just a mlnor oscillatlon or«part of

;a maJor trend.

-
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2.5 Ohjectives,of Study : '

2}5.1 Rationale for Thesis

./

It has been shown that there are confllctlng oplnlons ahd research.

\

o "

results reporting on an alrcraft noise ~ property value correlation.:

Haar (1968) p01nted at one of the main dlfflcultles, that of

securlng attack-proaf evidence. With some of the shortcomlngs of

&

' oZZer authors’ work in mind, the flrst goal of the the31s was
b

established vto take 1nto acc0unt the varlable nature of social,

economvcal and locatlonal characterlstlcs when formlng comparison

areas, and to try to dev1se a methodology that permlts constructlon '

of retroactlve alrcraft noise annoyance contours. It was assumed
Sty
that ‘the 1ntroduct10n of new a1rcraft types and the Shlft of some-

fllght act1v1ty te Namao and Internatlonal Alrports would cause a.
&
change in the noise dlstrlbutlon a change well worth consrderlng
Y
Edmonton has not yet been the target of a noise - prlce )

correlatlon study. Thls the31s, therefore, cannot test prevvous

b

”results nor ca& 1t prove that a very careful appllcatlon ot

quantltatlve technlques will. yleld more rellable flgures. Instead
the‘w1dely spread annoyance by low £ly1ng alrplanes forms the basis.
for the flrst hypothe31s.'1t is known that the Clty s taxvassessment
allows a deductlon of between 2 and 8 percent, when owners of

noise- affected homes complaln loudly and per81stently enough They

also cite deprec1atlon as a llkely consequence of the no;se, a fear _‘

that has been . quietly dcknowledged by Tax Assessment OfflClalS. But

hd

there are no loﬁﬁ—range studles avallable wh1ch would substantlate

20



Vs

Wt

g

21

the homeowners'_depreciation argument;l This thesis is to fill the
gap and it hypothe51zes that the fear of homeowners is JuStlfled
It was mentloned earlier that court cases deallng.w1th damage
demands of-several hundred million,dollars are pending, mostly in
the U7S;A., a p01nt which serves to support the need for this
~hypothesis to be tested It is reallzed that the problem-is.very
confu81ng, for already in 1968 an airport study concluded that

"

people are .+ .disturbed" and: bothered@by v1c1nal alrcraft operations

- even though.these operatlons are not detrlmental to their resale

property values..," (Calgary Airport Study, TIK.3. ). ThiS'statement;'”'”
of course, is dlrectly c0ntradictory to the J~zal =.eps. taken.-“

| .The second. hypothe51s 1s based on a questlonnalre presented
to homeowners. thelr response to detalled questlons concerning
noise annoyance is expected to support conclu51ons-arr1ved at by
analy51s and 1nterpretat10n of fleld data. More spec1f1cally, if the
n01se proves to be detrlmental to house values, then there should
be a stronély negatlve reactlon to some of the n01se annoyance
questlons. On the other hand, 1f there was a dlrect correlatlon .
(the nblsler the env1ronment the sharper the price 1ncrease), then
thls trend should be reflected in a very low rate of buyer 1nformat10n

through the seller Everythlng else belng equal it c0uld be expected

that N0 one w1ll pay more for a noisy hOuse than for a qulet one..

lDeprec:latlon should be understood as a relatlve term thus,

slower prlce 1ncrease than in comparable quiet homes would

S

constltute deprec1at10n.

’



.
Another questionnaire, directed at loan officers of banks and

' mortgage/finance companies,.should also support the second hypothesis.
If noisy homes have difficulty qualifying for conventional morrgages,

the trend will be very clearly towards relative deprec1at10n. By the
fame token, a relatlve value gain. w1ll be reflected in elther a

cooperative or an indifferent loan policy.

2.5.2 Outline of Study '

Previous empirical work has had}severe'shortcomings, the principal

oné being a comparlson of hlstorlcal sales data 1n areas whose

aircraft noise levels and locatlonal, social-and economical

variables v 1  treated as‘stable. In chapter 3 of this thesis the

[

’ empirical~work 1 noise annoyance measurement and calculatlon w111

. ® ' o0
be rev1ewed, and a method to determine noise annoyance contours

retroactlvely is suggested and applied'to the Edmonton scene.

\

Social, locatlonal and economlcal patterns will be shown, in the next
nchapter, whllelthe fifth w1ll deal w1th the selectlon of a tool to

determine prop rty Values. The results W1ll be analyzed in the

v

sixth chapter.
O _ _
Two questlonnalres w1ll be admlnlstered to back up the

findings. The first ‘one w1ll probe the experlences and 1mpre531ons

A . 2, A
. 0 < ;

. of a selected number of homeowners in’ the n01sy area adJacent to

2 o

N
the Edmonton Industrial Alrport The second very short
' . s - . i :
questlonnalre will try to dlscovsf{whether bark Ioan offlcers are

reluctant to flnance property under fllght paths, for negatlve i

loan p%llcles towards noise may 1nfluence house prlces. s -0

22
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CHAPTER THREE R

NOISE ANNOYANCE

3;1.Some Principles of Sound

ke

Sound can be described as thevresult;of‘a transfer of mechanical
. ’ t ' . . v ’ . .J s EYl
Sound and'vibration are closely related;

¥y
~

vibration to air.

-frequency represents the number of v1bratlons per sec

this can . &

be shown by extremely powarful sounds, such as those‘generated by ) ’

low—flylng jet alrplanes, that can produce mechanlcal v1brat10n and

ol
structural damage to- houses. .

A v1brat1ng object will disturb cair molecules near it and set

«

them in v1bratlon, ‘they in turn- w1ll-repeat the process With . R L

. LN
f

neighbouring air-particles.

The outcome is a cha1n reaetlon of small fﬂ“~:

"molecular 'swings’

w1th a deflnlte amplltude and frequency Whlle A

amplltude is a ‘measure of ‘the magnltude of pressure varlatlon, the T e e

) _",.'
olid usually» PRI

expressed in cycles per second (cps) or lertz (Hz) The freQuency ’

L
determlnes the pitch of a sound. For example the lowest note on a

o

) R . ! . .“v ," Q
piano has a frequency of 27 ‘Hz, the highest 4186 Hz (Anthrop, p.5). -

" No: Sound would be. audlble -1f the pressure varlatlons w1th1n

A

the alr were SO small as to elude the human ear; ThlS organ 1s truly

remarkable, though 1n that 1t 1s able to detect sounds w1th 1nten51tles

as low. as l b'd lO 16 watts/cmz, and yet it w1ll endure w1th0ut damage

intensitieé of up to l_xle"4 watts/cmz; In other_words, the'ear

.‘\.:‘ o ““233.
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will adjust to an amplitude range, where the most intense sound is
‘ 7

1x 1072 or one trillion times as strong as the threshold -

(Anthrop > P-7).

» In‘order to handle this enormous range of sound pressure . "15
'levels.(SPL).without resorting to large numbers too unwieldy to handle,
a logarlthmlc rather than a llnear scale is used for the expre351on
of sound 1nten51t1es, the unit belng the dec1bel (dB) For. 1nstance;‘
a readlng of 1 x lO 14 watts/cm2 means that‘a glven sound 1s lOO
tlmes stronger than one of l x 40 ~16 watts/cmz, on the human
threshold The figure of 1 x 10~ 14 watt_sicm2 is 20 dB higher than

<t the threshold of hpman hearing

h'&A - The térm lOudness has been carefully av01ded in the above B
. drscus51on for it cannot be measured directly. Although the human |
‘ear can discern frequencles betwee? approx1mately 20 and. l8 OOO Hz
it is by no means equally sensltlve across the entire range
Hearlng is most acute at about 1,000 Hz and less S0 at lower and
~ higher frequencles | Kryter (1959, 1963 ‘and . 1966) was 1nstrumental
in conducting psychoacOustlcal research that has ylelded equal _
% .

. loudness contours for pure tones, as percelved by . test perszns,

However, it"has been recognized that‘accurate'determination of the

i : o v : . ' ) N !

o . e . -

judged loudness of composite tones is more difficult. Since
y v'transfer of results of'pure—tone response to complex tone condltlons
@” . ;
14

is hazardous, researchers bave turned ‘to 51gnal analys1s in terms_

of SPL for each octave or one—thlrd octave band

'

AAAAA
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3.2 Sound Measurement

A commonly used 1nstrument for. the measurement of sound is the sound .
level meter To approx1mate the ear's perceptlon many such instry-
ments have electronlc welghtlng networks whlch dlscrlmlnate against
hlgh and low ffequenc1es Most w1dely used is the A—welghted scale
bwhose response c01nc1des reasonably well. with that of the human

ear (OllShlfSkl, 1968). The 1nstrument measures EI' relative sound
power at- the recelver by comﬁarlng, in extremely short tlme perlods,'

the 1ncom1ng sound pressure level (SPL) with a reference sound

essure It senses, responds to and converts pressure fluctuations

accordlng to the. follow1ng equatlon almost 1nstantane0usly

N : v ) /— “. ’ ‘ ‘
" SPL ='1o log (~2 )2. . oot
- R -~ Pr S
N . _‘ . o - ,@ab .
: : . » v : " e
- . where p'= sound pressure received at ‘meter

Pr = reference sound. pressure

(CATA, CNR and NEF,p. )

3.2.1 Noise Annovyance Measurement

' Kryter- (1959) attempted to measure the acceptlblllty of sounds. He

developed a llnear scale to ~uant1fy percelved levels of noisiness

910 to l,090 Hz of random noise at a SPL of 40 dB (Kryter, p. 1424)
He found that sounds of ‘equal pnessure but dlfferent frequency spectra

are“?erce1Ved dlfferently . Appendlx A 1llustrates the 1nterdependency i



e

of SPL, frequency and noisiness in noys. The llnear noy scale was

then converted into a logarlthmlc or dec1bel scale and the resultlng

\

vvalue ‘named the percelved n01se level (PNdB) .

-ch

Since Kryter s résults relate spec1f1cally to alrcraft n01se

‘the PNdB. was used extenslvely by researchers ‘Who were. try1ng to

-

measure aircraft noise ‘1noyance. The. ‘term measure 1s mlsleading,

¢

though,gbecause.annOyanc cannot be read dlrectdy off an 1nstrument.

Instead, all systems that have been developed requlre lengthy

. calculatlons. Before giving a short descrlptlon of the methods and

.

= — N

”7the requlre%ents that should be 1mposed on a formula with claims to

accuracy ‘ . S

- time of englne run-ups7

P day or nlght operat10n7_-
- percent utldlzatlon of runways7

- number and type,oévatrcraft9
’_,.--"‘

s

: A.,,‘-"“

These frﬁe p01nts have been recognlzed as belng “intrumental in

dec1d1ng whether or not alrcraft are bothersome to- 2 n 1ghborhood

(Koppe, Matschat and Muller, 1965; Purkls, 1964 Ryland r, Sorensen’

and Kajland l972 Sperry, l968), and they will ‘be dlscussed in the.'

next sectlon. Host methods Ef n01se annoyance computatlon make use
of the Percezved Noise Level (PNL or- PNdB) dev1sed by Kryter, and a

set of n01se s1gnatures that were constructed by Bolt, Beranek and

‘o v

evaluating their usefulness for this the81s, it is mnperative to list .

26
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NeWman, Inc. for each of the major alrcraft categor;es (for an example

See- appendlx B ). 1mportant n01se determlnants llke take—off
AN .

i

angle, gllde slope, powerz§ett1ng, thrust and gross weight have been

- e ’ ) :
PR AR L o N

considered, 1f only in’ 3‘”% tralized way.

[y

- ‘ s
3.2.1.1 Australian System (A1)

~'This relies on PNdB and allows for the number of aircraft, but it

does not weight "other parameters. Its equation is )
) : . Lo "f:[v |
ALl =10 logzzelO?/ O‘- S
I S o S R
. v
where I, = peak value in PVdB, alrcraft overhead :
= number of aircraft per hour at a -~
T

glven measurlng p01nt

(Schaudlnlschky et o p.ﬁébO)

AT is 1ncomplete and must be regected as a vallﬁf;e;earch tool ="

S - |
3.2.V1/§ British System-ffx_ﬁﬁ;) o
- The Noise end Number'Index s eresented as, v ? g v; B B J;——¥
' " : P . ‘
QNNIv.'= 10 Tog ( ZlOL/lo) + 15/log N - 80
o | R | \F(Ry'l’v'and‘.e»r gt'.‘;'l‘,f_é._z;z.;z)f. |

e S n

NNI = PNdB_" - + 15 log N - 80
) max. . f/-‘“” o .
0, - "_ e /

" (Schaudinischky. et al., p. 302)

Wy ] . : i. L R
.o where N = number ofvairc§gft

e
[

= peak value of PNﬁ§7W
Bats . - . Q
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. 3 80-='constant, coverlng all correctlons’

limit, Iﬁ uses\\ennoyance equlvalent day, frequenc1es  With the
'definition of: number of day take-offs plus 3 tlmes the number

of evenlng take—offs .plus lO times the number of nlght take—offs

(Rylander et- al > P. 442) The, equatlon 1s wrltten as:
B s |

EDD=N + 3N, + 10'N

, ‘ ' "Day Evenlng Ni htr _ . D

It does not allow for other correctlons. Furthermore, the EDD 1ndex .

is compared Eo/a reference on the dB(A) scale whlch 1n 1tself
is. clearly 1nfer10r to th%\PNdB measure, as far as.aircraft noiSe
annoyance is concerned - ”__ ' o S L
3.2{124' French System (R) _",‘ “h T i; .

. Based .on the formuia >
"R=1L-16-1p 1iag2—§g+ 5 1og§‘

where 1, = PNdB, max1mum value

i

N trafflc frequency, allow1ng for take—offé “Q

- and landlngsbseparately ' -



»Z:‘=arunway utilization in percent
. . . ) )

N - . 16 = a1i1- encompass1ng correctioq value

of -16 whlch does not appear to be representative of all subJective : pi“‘

“n

parameters, such as day or night anﬁoyance (Schaudinischky et al.

p. 300). S - : f . .

2 : . ' . - . y - ~ C ' : " “,,9
3.2.1.5. German System” (Q) - - : , n ‘ -

’ - ' . | c - S\
The Internationa] Standardization Organization (IS0) has
‘ . P

Tecommended the Q method‘as‘a'standard méasurement, thus 1mplying
1ts superiority to Other systems {1so0, 19685 It 1ncludes numerous e 2

il

types of Corrections in i¢s~complex formulaiveven the simplified.

€quation is impressive:

. |
i L/
> Ni T-i 10

o LR

where K = 10, recommendey fny glanﬁing purpoSes
7 ) . ~

T = spe01f1ed time 1nterval (eg 06 00 h
o - tO 22:00 h)

N, = 1umber of operations inp T

T, Fiduratlon in secouds during which the

slgnal remains within lO dB of the maxlmum

<

L = maximum PNdB," o o - L

(Schaudinischky et al., p.302;
[ A e

: o { .
Koppe et al., pPP. j51~253)

] “a
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-In its mote comprehensive state the Q system provides for all five
parameters listed earlier as being essential. Undoubtedly, the
(cxlculation'will yield results exacr ~nough for construction of

. noise contours, but for the purpose of the thesis it has two major

drawbacks. Firstly, T, is unknown and must be determined for each

s
alrcraft category,-through actual méasurement thus pos1ng a task

a

beyond the research obJectlve Secondly, this writer does not have

[

Therefore, despite the system's general enitability, it was

impractical.,

3.2.1.6 FAA System (CNR)

v This method hds found w1deiappltcat10n in North America. The
Compe51te N01se Ratlng is based on PNdB contour sets which have
,been generallzed For various types of»aircraft; Ihformation'is also
- required on the totaljnumber of landingsvand teke;effs’and the
percentage'utilizationvoffeach ranway. The abdve data’ére requifed
‘for. each aircraft category (CATA CNR -&nd NEF, p 9) ,NR.%ontohrs

K are determined w1th the help of the follow1ng equatlon"

8
i

o

CNR = PNdB -+ AT [TO/L/ER] + TL [DN + P + T] + ER [t + td + Nt] + C

whete AT = aircraft type category
TO = take-off

[}

ER = engine run-up time

o

TL Elteke-offs, landings

. o . ‘ N\ _ . S .
access to a computer programme capable qg processing the Q equation.

“ 30



DN = day or night
_ P = percentage utlllzatlon of runway
t.= spec1fied time perlod B , S ‘ .
td = ER in minutes
Nt é_number oquR-during t
C évcorrection ovaNR value for three Or more ﬂ o

CNR values w1ﬁh1n 3 -PNdB- of the hlghest
(CATA, CNR and NEF, pp. 9- 16)

The formuma can be cr1t1c1zed for om1351on of ‘the flyoverbperlod

ook and the d1screteness of 5 dB’ steps which mlght cause amblgultles

. din borderllne cases, where a change of onl: oneboperation (eg. ER)
mlght 1ncrease the CNR value by 5, thus plac1ng a locatlon perhaps ;
under a more restrlctlve land use zonlng Also, there is no
correctlon formula which can help to class1fy a. new design in

alrcraft englnes (CATA CNR and ‘NEF, p. l7) t

4

‘3.2_1ﬂ7: Noise Exﬁosure Forecast System (NEF)

The above critique has led to further‘studies that have culmlnated

in the NEF method It is. based on Lhe EffectrVe Perceived N01se

\

”Level (EPNL or EPNdB), a PNdB that has been reflned by the inclusion

of 31gnal duratlons and- dlscrete frequency components (Anthrop 1973)

a.e_,..‘_.”‘ 5
PR - . .

Unllke CNR the NEF system does ‘not use generallzed contour sets to
eliminate the S5-unit steps Basic data for determlnlng NEF contours
BN

1cons1st of . EPNdB VS. dlstance correlations fo: varlous alrcraft

' grouplngs (see appendlx C for a sample), augmented by generallzed



aircraft performance data. For a given location the formula reads:
. -

EF(ij) = EPNL( )+ lO log[N(day)( ):+ 16r67 N(night)(ijs] —.8§f\

while the total NEF value,’at a given ground- position, is.then

détermined bybthe energy summgtidn:

NEF = 10 log ;S? antilog NEF (1)

10
. .
. 7 N . :;:/J:; o
where *NEF(ij) = NEF value produced . aircraft class i
- . , _ ?i‘ :
‘ ,'operating on -runwar j -
o S ° N ‘L ‘‘‘‘‘ RN
EBNL(’ ) EPNL of aircraft . oiass 1 operatlng
. ”{**EA o yon-runway J ' (;
= e ‘ : v .
TN A ' o S - - N = 07 )
. ::vwv‘ Con h(day) number 0" .ovem nts <tween 07:00 h
’ ' co 28 el
4 and 22:50 b ’
‘N(night) s number SI uovemcnts . roéen 22:00 h

and 07:00 -
- -88 = arbitrdry constint as to differentiate ;
+ NEF clearly from CNR - -

-  (CATA, CNR and NEF; pp. 26-27)
) o e

Most researchersswho tried to establish a correlation bstween'aircraftﬁ_

.noisevand propercy‘value5~havé employed the standard CNR‘method

but thlS wrlter con51ders thé NEF system as even better for the

'follow1ng reasons. f1rstly, NEF is moré. reflned than CNR,vsecondly,

it 1s currently belng used_bz_ggg_ganadlan Mlnlstry of Transport

o

in constructlng sets of noise contours around all maJor alrports

in the country; and,thlrdly, Central Mortgage and‘HQnsing_Corpdration-'

32
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has defined its lendlng pollcy for new homes in the llght of
NEF valuesl. As. a bonus the NEF' computatlon process is avallable.
1n a computer programme whlle @ computer plotter can dellver the
final contours, adJusted to scale |

One should be aware_of'thg shortcomlngs though def1c1encies

[N

‘which are partiallyfinherent in the other systems as well:
a) small airplanes;vused pr1vately and by flying
' _clubs, cannot be;taken into acCount' Because of
Vthelr prevalence at Edmonton's Industrlal Alrport
this drawback is seglous:_' -
h) the data required for NEF contours are to represent
a1r trafflc on an average summer day -(CATA, CNR and
" NEF, p. 9). Thls 1ncludes a temperature of 65° - 70°F,
.relative humidity of 60 - 70% andtno'windz,'and
| average'summer air traffic::
acitnelther NEF nor any other system provides correctlon
for cllmatlc‘varlatlons. Wlnd and relatlve humldlty are

«

important factors governing the propagation of sound

lBauman (1971) has argued that these and other maJor ' o
agenc1es feel the factors used in the CNR and NEF systems reflect

more closely the Canadlan soc1a1 SCene than the European 1ndices

~

2The off1c1al descrlptlon as found in the ClVll Aeronautics

manual does not elaborate whether the EPNdB vs dlstance curves were S

L

arrived at through "average summer day measurements.



gy, S .

(Gracey? 1968 ; Ingard, 1953;.Large, 1970; éarkin:and
.Scholes,'l97é) but vertical profiles of these parameters
are difficult to,obtain for EdmOnton; Theoretlcally, NEF
;curves can be adJusted as to the predomlnant wind but .

the city! s urban heat island and the numerous highrise
bulldlngﬂx(whlch alter the local w1nd flow pattern

because of turbulence) make generallzation of Stony Plalnv
data (only these are avallable) hazardous.

-~ 3.3 Sources of AircraftiNoise

. The a1rcraft noise problem has chlefly become serlous since the
1ntroduct10n of commerc1al Jet transport 1n 1958 Some observers

agree3, however that large propeller alrplanes like ‘the’ ”ﬁ&%&hvStar”

'

and the ’Brlstol Fre1 hter were even noi31er ‘than small turbofan jet
g

\planes, largely because of thelr low angle of cllmb and the prolonged'

- i

duratlon of the noise.  To gain some in31ght 1nto the nature of
alrcraft n01se one should first look at* the sources, and at the n01se

levels assoc1ated w1th landlng and take off proflles

¥ g . . - v
-

o ' S N
3.3.1 The Turbojet Engine -

S

In jet propu151on a force 1§wexerted by hot gases generated by the
burnlng of fuel w1th1n the combustlon chamber. . The oxygen used in the

-

burning processvis takenhfrom'thératmOSphere, compressed mixed

v

3Author 's. dlscus31on w1th air trafflc controllers and fllght

1nspectors as well as w1th former R.C.A.F. pilots: (June 1974)
. - el 4 v
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with fuel and burnt. The principal source of noise is the jet
exhaust stream 4¥haust gases of great velocmty mix with the
»surroundlng alr, and this act of violent m1x1ng creates the Jet
"roar'i The characterlstlc whine of a jet engine, on tge other

- hand, is produced by the compressor system Most'of the noise is.
generated-behlnd the engines and cannot be substantially dampened by
using sound absorbing'material in‘the englne itself. However,

noise can be alleviated to.a gbod measure.through a reduction in the

exhaust gas velocity; as a. result of this understandlng the turbofan

engine was developed (Anthrop, l973, pp 86~ 87)

3.3,2, The Turbofan Engine

‘In thlS de51gn a prlmary Jet drlves a. compressor and a fan, A large

portion of the propu151ve air drawn through the- fan is allowed to
bypass the combustlon area (Appendlx D ). ‘Both the primary jet and

the fan exhaust streams prov1de the thrust but thevmixing of the

- two streams results in a lower veloc1ty exhaust and less noise. ‘The

fan, unfortunately, 1ntroduces 4 new noise which is partlcularly )
audlble during the lanclng phase; at a tlme of lOW’englne thrust.’
.Overall the restrained gas: veloc1t1es result in a 10 - 12 dec1bel
decrezase in aoise at the exhaust (Commlttee on the Problem of N01se,

' 1963, p. 66).

3.3.3 The Propeller Engine

A comparlson of three noise frequency spectra CAppendix E) reveals -

that prOpeller alrcraft generate lower- SOund lnten31t1es than/turbojctg

®
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and turbofans throughout almost the entire human hearing range The
main source is the powerplant and the propeller, the latter belng

dominant eéxcept at very low power levels Most 1nfluential 1n n01se

.
<

generatlon are: blade tip speed and blade setting, followed by exhaust

noise (Warrlng, 1969, PP- 130 - 133)

-

3.3.4 The Turboprop'Engine

<

‘In thlS system the propeller is driven by a turboget The jet
exhaust contrlbutes only lO percent of the total thrust for it works
under low power-level condltlons As a result the jet noise is far
less 51gn1f1cant than the propeller n01sea . For equal thrust the
turbo—prop is cons1derably quieter than the propeller - plston

o,
engine combination. ‘The average noise reduction is 10 dec1bels '

»

_ (Warring, p. 133)._ At low thrust, such as durlng the landlng process,

the compressor n01se may become predomlnant as a high whlne » that
is espec1ally notlceable to a llstener in front of the approachlng

.a1rcraft

3.3.5 Noise Levels During Take~Off and'Landing =

Take-offg nece551tate a much hlgher engine thrust than landlng
operatlons, so that dlfferent noise contours should be expected for

‘the same alrcraft type (s@l Appendlx B) A startlng alrcraft i
‘usually'assumes a cllmb angle of - greater than 4 degrees, whlle the
glide. slope for large alrcraft is generally between 2, S and 3 degrees.

Landlng alrplanes are thus lower above ground for a glven dlstance

from the runway, than when taklng off. Quleter englnes yet lower

36
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altit&deﬁhave a:cancelling'effect, and to most people the landlng
noise is Just as bothersome as that of take-offs. Appendix B
indicates that there ls, indeed, little difference in the lateral
spread of noise up to 1,000 feet on elther 31de of the fllght peth
centre llne. Wilson (1963) even observed that many people regard
.the whlne as more obJectlonable than the roar of engines under

S

full load

- 3.4 vHistoric Approach to Noise Annoyance Contours

While property fluctuations have, on occasion, been attributed to
aircraft noise influence, no actual study of historic noise annoyance
- contours has been conducted. This writer, therefore, proposes

the following approach to'the problem:

The NEF method lends itself to a close estimation of previous
aircraft noise.annqyance for the stipulated average summer day

can be repeated retroactlvely Althougﬂ;qu1te -a subJectlve research
/ .

procedure it is the only fea31ble way to recopstruct former ;

annoyance contours. Factual information on‘airCraft,movementsﬁis «%f

>y

difficult to obtain and evaluate in the best of circumstences,'and
p - N .

impossible in.most cases; in Ldmonton no exact records are kept for

&ore than a few years and many past alrcraft carrlers are out of

- business.

It appears that long-tlme c0ntrol tower shift superv1sors

“

~are the best sourcé of 1nformatlon As some of them have been

'worklng at Edmonton s Industr1a1 Alrport for 15. years or more

they should be thoroughly familiar Wlth local condltlons, mostvtypes:

/

L
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of commerc1al alrcraft and- runway utlllzatlon, as well as with the
few 1nstances of night trafflc. Their memories can also be helped
by supplylng them with a list of the large aircraft in uce at the
requested times. | | ‘ ',“' A' o . " l

. The accuracy of data may be tested‘by comparlng the results

of several 1ndependent 1nterv1ews.

,

3.5 Aircraft Noise Annoyance in Edmonton i

3.5.1 The Industrial Airport

The'Edmonton Industrlal (Mun1c1pdl) Alrport is 1ocated-two miles
'*northwest from Edmonton s c1ty centre It was seloctedﬁftﬂ
‘Study beccuse it is surrounded entlrely by's1ngle famlly f
Most of them were. tonstructed before l951, ‘and only the housesww 2
north oférunway 34 were'built later, about 1960. l, —

v ThedEdmonton‘Industrial Airport ‘was created, in 1924, out of
the land in the New Hagmann Estate between 118 and 123 Avenues and
llB and 121 Streets, most of whlch belonged already to the c1ty

.Soonfafter the final acqu151t10n of land, clearlng commenced, and -

by 1927 a landlng strip was prepared Regular a1r traffic began 1n
1929 (Dale, 1969, P- 237ff ) At the outbreak of World - War ‘1T the
airport was suf? 1c1ently developed to- allow 1ts use as a Commonwealth
Air l:alnlng Centre. From 1942 the runways were heav1ly used by

'U.S. war planes en route to Alaska and the Aleutlan Islands |

Commerc1al air traffic plcked up con31derab1y between 1946

and - l950, and the alrport saw another period of war plane v151ts

38.




,kww}mm
U.Ss. aireraft'e%éyped on their way to the Korean War (1950—1953)'
scene (personal”eonversation with eeveral aircra t inspectors).
Already in 1952 noise.annoyance from the airport nas“a problem,
-mainly’becauee of.the e#ceedingly‘noisy'"North Skar” and "Bristol

”Freighter"‘planes. Théiproblem was_recognized in a proposed airport

' . o -
development plan by TransCanada Air Lines (T~C.A.) in which it was

clalmed that 70 percent of the noise was caused by propellers, and .

-

ag}the increase of jet and turbOJet traffic would redute the n01se

" level (T.C.A., 1952)

Several attebpts'have been made to replace ' the airport with

7
A} 4

1"gnother one‘outslde the city_limits; bugithe‘existiﬁg'airfleld hae‘
proven”so convenient“and financially beneficlal to.the,city,\so
vital(hs a supply base to Northern Alherta.and the Northwest
_”Territorieé, that its advantages have oontinned to outweighdthe
drawbacks (Dale, 1969). Some txpes of traffic (eg. the operatlons
~of C P, Alr) have been transferred to the Edmonton Internatlonal
Alrport, wh;eh began_operatlons in the early 19605.
The‘airport has threé-rdnﬁaYs: runway 03 - 21, which extends
for 4 446 feet and is sultable for day operatlons only, ll - 29

» Wthh is 3, 868 feet long and features Medlum Inten51ty nghtlng of

e

Type R4 (referring to background llghtlng so as to dlstlngulsh the

Tunway from ma]or trafflc arterlals), and 34 - 16 of 5 700 feet
ﬁ

length where runway 16 has Strobe nghts only, while 34 is equlpped

w1th an Instrument Landlng System (I L. S ) con81st1ng of. a- llght

and radlo beacon angled at 3° from the horlzontal to gulde approaching

alrplanes (CATA Volume IV, Pp. l 2 and 2- l)

i

.
JPRPSIL
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FIGURE 3.1

T,

/
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SCALE IN FEET
2000 -0 © 2000

'EDMONTON INDUSTRIAL AIRPORT .

-

Source: Canadion Air Transportation Administration, .

Volume VI, Appendix £

i
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' Runy;y 03 - 21 i§ hardly used at all, certainly not by large .
aircraft Consequently, only runways 11—- 29 and 34 - 16 w1ll be

con51dered in the construction of nolse annoyance contours.

'3.5.2 Construction of Noise Annoyance Contours
v P’ N . &
v . S fermt

.The NEF systemj(Noise_Exposure ForecaSt) was selected'as the moSt

approprlate for tth 'svady because of the reasons outlined before
Ve .
;)(p 32), the most 1mportant ones belng easy access to. computer"
4 .
“ fatilities with the NEF programme in storege and.the superiority

to other ‘systems (except for the Q method, which could not be

.

adopted for technical reasons).
N . T et . S
As pointed out earlier; the NEF system does not rely on
: i . ; . .
generalized noise contour sets but uses EPNdB vs. distance functions

besed on generalized aircraft performance data insteada~Thesev

functlons (see appendlx C for an example) are available for the

/

nfollow1ng alrplane type categorles

Teble 3.1,-NEF'SyStem'Aireraft‘Cgtegories ;

T

Lo

Categ?ry P ‘ . Code Number _  .
.Four—Engine Turbojets | L ' j N 1§ é
FouY—Engine Turbofans‘,J‘ . : : e_ 02 - “
Two- ‘and Thtee—Engine Turbofans V ] 03 - h
”Ne&*Generation' Four ~Engine Turbofans 7” 'n OSt
New Generatlon” ThneeufnéQne Turbofans 06

Bu51ness Jets P o R 08



]

0

Four-Engine PropellerATypes; ‘ ) ‘A.09

Two~Engine Propeller Types o 1y

. B e ‘\-~\>_.\ o . . - . N
o (CA:I‘A,' cﬁt{'and' .NEF, p. 21)

- \

~

. This grouping is incomplete but it alloWs most retlred a1rcraft

:"

types . to be categorlzed even though thelr noise measurements were
'nEver taken. The computer programme allOWS, 1n addltlon for.,

adJustment to extremely n01sy or qulet airplanes w1th1n a’ category

-
-

3.5,2.1 General.ffocess of Determining,NEF Contours

- In calculatlng NEF at ar speclflc locatlon, the contribuLLun in - )

EPNdB s . from each aircyaft operating from each runway is deoermlned,

by‘measuring the distanc~ from the ground point in questlon to’ the -

alrcraft and then obta"urng EPNdB values from the correspondlng

- - B

el

EPNdB vs. dlstance curves (appendlx C) ‘The no;se contrlbuti:r from

all alrcraft categorles operatlng on all runways are then summed up

4v.~
\[‘~. P

in an energy formula (p 32) that glVeS the total n01se annoyancer

NEF values are determlned strictly through 4 numerical calculation
. Sew iy

procedure, and the large number bf computatlons means that computerv

‘,j‘_ -

t

technlques prov1de the only practlcal way of constructlng contqur sets.. S

o o Co ,-.»

. o LT ey

'3;5.2.2 'HiStoricalJNoise_Annoyance Contours -

".‘ ’ W.: ) .\, . . . " h“v . . ,} )' = _A

10 ieﬁermlne the earllest ﬁeasible date for n01se annoyance contours

[ ° L

it was dec1ded to use soc1al and ne1ghborhood charaoterlstlcs and

“ g A
°

their avallablllty as a gulde. It was found that although census

“ . oL
-

data were taken earller, Edmontomrwas .not subd1v1ded lnto-census

- 0 v

. . - ’ . | . o
T N



. -
tracts untll 1956 Before that date the c1ty wasqd1v1ded ‘into four

3
v

or flve large districts, too large(and general for the purpose of //

.this the31s. 1956 was, consequently, chosen as the earllest date

for retroactive noise annoyance contours, and for the soc1a}/
locational and’ economlcal determlnants as well (dlSCuSSEd in the

¥

next chapter) ' ~

In the absence of an established method this author proposed ‘

(\“ N

hls own mode of co-structing hlstorlcal noise annoyance 1solinesg

~

- as suggested before (p. 37). Commer01al carrlers, it was found do

not keep records of alrcraft movements for more than three years,

wA,
N Py

while government agencies do not have detalled 1nformat10n fr '}jﬂ e

_the years before'l968.'The search for "old—time“fair traffic

controllers, however, proved to be sUccessful the two men selected

“a

had been in charge of their respectlve shifts from 1958 to the

”present and from 1949 to 1967 respectively.

R
N

The two men were asked to record all scheduled achraft of
o a typlcal summer’ day in 1955 l960 and 1966. After the flrst man had °

' glven all the movements of large alrcraft he could remember,_the

\

second one corrected and complemented the llStS. It was found that
very few correctlons Were needed The controllers dld not requlre a
llSt of alrcraft to a1d thelr memory, for they de31gned thelr own

llSt w1th help. of hlstorlc events such as the openlng of Edmonton's
P

bl

Internatlonal Alrport and the consequences ‘to the Industrlal Alrport'

.the transfer of mllltary alrplaneS' the relogatlon of C. P, A1r° and

- 1.

‘the constructlon of the C N office tower. The two controllers

, estlmate of air. trafflc corresponded closely with ‘each other' thlS

-
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‘_ FIGURE 33
NEF CONTOURS IN. 1960 -

}

2

EF CONTOURS IN

FIGURE 3

P

1

1955

o

N

- Source: Author

Interviews

s

‘

~-Sourc

&: Author's Interviews
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-

IGURE 3.5

NEF EON

FIGURE 3.4
NEF CONTOURS IN 1966

-}

F

TOURS IN 197

P

»

<

>

Source: Author's Interviews

portation

Risiration, 1971 -

Source: ‘Canadian Air Trans

Ao’mi
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The results are shown in'app@pdices F - H, where column 5 ig
the alrcraft code (see table 3. 1; needed by computer) and column 12

1nd1cates the day and night fllght proportlon Columns 6 to 9 reveal

ratio and frequency of usageﬁ’Ihe-last Parameter had to be generalized_

F

for all aircraft categories. ) S,

Table 3.2 Runway Utllizatlon for 1955 and 1960

ioe

runvay 29 “34r . 16 g
futiliaation: S0z os0r T 1sy o |

vig . -

o
\

(estlmate by B, Smﬁth, control tower shift superv1sor)

- ) N s

S

With the c0mplet10n of the CN tOWer in 1966 pllOtS of large dircraft

R_

av01ded runway 29 whenever p0351ble, for ‘the bu1ld1ng is oVer
& .

- 250 feet hlgh yet only l 6 miles away from runway 29 Utllization

IN
therefore changed, as demonstrated in table 3 3:

‘3

Table .3, 3. Runway Utilization for 1966 and 1971

“r

runway i 29 234 16 11

'utiliZationf" 30% 502 15% sy T

. 3 : e
A . . . ," :

(estlmate by R. Rohr C1v11 Av1at10n Branch, Edmonton)
. ¢

. These flgures are based on- aicurately determlned 1971 data and have

been generallzed for 1966 they assume that no change 1n runway use-



The informatiop shown on th

was used in the computer programme
plotter that produceq noise contou
contours are shown asg figures-3.2

therefore, areas of equal aircraft

pointed out that the fourth set, f

e work sheets (appendices F - H)
» Which in turn feq a computer

rs at true scale. These NEF

‘to 3.5, The contours Tepresent,

ﬁoise annoyance. It should be

igure 3.5, was already prepared

by the Civil Aviation Branch in Edmontong and wﬁs adopted into the

thesis from its publicarion CATA,

: i
3.6 Discussion and Critique
. -f-“—f*‘—‘*_"f*f“*il‘“

Volume VII (p. 52).
g -

—

Noise annoyance was worse in 1955 apg 1960 than in 1971

?hile 1966 proved to be‘the‘quiete
air traffic was sharply reduced: 6

and 124 movements for 1960 apg 195

st year, by far, mainly because
2 daily moVeﬁentS versus 108

5 reSpectively. By l966.milita:y

47
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4"‘

The north—west leg was very pronOunced in 1955 and 1960
and lost from 1966 on in its areal extent The explanation should

be sought in the change of alrcraft types; slow—mov1ng and slow—
climbing propeller planes were commonly used in those years, but"

>

by 1971 they had been largely replaced by turboprop engines of

quieter operation and by fast jet planes that climb at a Steep angle.

The‘south leg is the only part ot/the noise annoyance

contours that had 1ncreased in 51ze in 1971 the principal reason

~

is that alrcraft sw1tched from runway 29 to 34 for the safety '

reasons mentloned above Another contributing factor is theﬁiﬁcfegsa,

1n alrbus trafflc between Calgary and Edmonton' this is concentrated -

on the south —,north runway, ' ' '
. . S

The northern leg of the contours is stable throughout the R

]
v oy

BN

. 5;\)&"--"\/1' ‘o ’L"‘,\: -

years; it appears -that the Jet planeé«"l steep cllmq ahgle and
-

'subsequent noise reductlon on the'grodnd 1§ offset by thelr .

preference to take off from runway 34, 4 - R , SH:{“’ : R

The NEF method is vulnerable to crltlclsm, even 1f exact data e

i

_about aircraft movements could be obtalned the selectlon of a

typlcal summet day" is in 1tself SubJected to’ atstrong blas, o

N
Lo

for § control is p0331ble to assure the researcher that a choseﬁ E

i

-day was 1ndeed representatlve. Further, apart from neglectlng




3

meteorologlcal data Wthh might lnfluence sound propagatlon, the
NEF system does not account for Small llght alrcraft Thelr

EPNdB Vs, dlstance cturves have not beepn prepared as yet, but there

jet plane. ThlS 1ntu1t1ve expectatlon was supported 1n the

'questlonnalre responses‘ 42 Percent of the respondents 1nd1cated

that llght alrplanes were more bothersome than big ones.

" To sum up “the interview technlque was the only feasible

ar lateral spread of the varlous contours. However, the NEF system s

>shortcom1ng regardlng light alrcraft is con31dered a serious

I8

drawback Desplte these faults the Noise Exposure Forecgst is a

.

reasonably accurate method of nolse annoyance - determlnatlon, and

.one of the best avallable.‘ o ;

49



CHAPTER FOUR
b

. SOCIAL, LOCATIONAL AND ECONOMICAL VARTABLES

4.1 Influence on House Prices.

Considerable effort has been'spent on the idéntification of
o B o K
residential land value determinants. Parameters proposed range

from schogl quality -to accessibidity of the central business . : e
district (CBD); from lot size to the rlght church and from
absence of alrcraft noise to a nice v1ey Cla351f1cat1on of the

varlables makes it p0351ble to d1v1de them 1nto three categorles.' o o

(

- characterlstlcs spec1flc to’ the property

v

- locatlon characterlstlcs B S

'_— nelghborhood characterlstlcs .
Rldker and Hennlncr (1967), for example, have used this grouplng in
their effort to determlne thF effect of air pollutlon on re51dent1al'

s,
gl

_property They introduced about flfteen varlables d emed to bk

1mportant LﬂtO a regre5310n analy31s and found that substandard 90

: . dl %

-hou51ng, cr;me rate, CBb acces31b111ty and school quallty were m@st
,x‘)" . . oo

”51gn1£1cant In 1972 Emerson observed that features havmno a pos1give S

7

1nfluence on values were prox1mlty to open spaqe freedom of

nulsances normally assoc1ated with corners and arterlals, and lot
- oo

slze. Values were depressed because of urban freeway prox1m1ty, hlgh S

L3

- . C N i P



)

v

tlme wou 1d be the same..

.

levels of aircraft noise and closeness to schools and -bus stops.

In another study it waslshown that accessibility explains a great
proportion of the value variation of residential land, but the
relationship was largely concealed heceuse very low amenity levels
were found in areas of highest acces31b111ty (Brlgham and McAlllster,
1968) .. Another worker M. Gottlleb (1965) employed ; regression )
analysis on a4M1lwaukee case and concluded‘that averdage family
incomes werebonite important;:more so than relative lot supply,
assessment bias or ”speculetive'aetivity variabies? (pp, 14;15).

¢

Comparing land values on the basis of lot size alone Ritter (1971)

.argued that size certainly has a bearing on the sale prices; but he

pointed to the need to compare relatively homogeneous categories of

lot size. On the other hand, Cooperl'reasoned that small lots keep

normal-~ s1zed lot but that the relative price fluctuatlons over
%ﬁ p

Among the researchers reporting on'aircraft noiselvs.

4

property value seVeral mention the use of social and locational
variables in securlng proper control dlstrlcts but‘only Crowley gives.
some detall HlS ch01ce of varlables 7ou31sts of 51m11ar dlstrlbutlon

of populatlon density, 51mllar ,age. of. houses, equlvalent acce851b111ty

%

to downtown shopplng areas”and to hlghways and &rterlal roads, and .&
B,

1 ’
. Superv1sor for land assessments, Assessor s Department

Clty of Edmonton Personal communlcatlon in- June 1974

v

51
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v s
dumny varlable for unspeclfled 1nfluences. Instead of u31ng those

factors in a’ regress1on analysis Crowley Looked for near 1dent1cal

areas thus ellmlnatlng the need for ranklng of 1mportance. //

that no SLngle parameter is con31stent in controlling- re31dential
'value trends. The dominant variable seemg to»change with each'

case study.

o

As a consequence this wrvter suggests that Crowley S model
‘of‘searchlng for 1dent1cal areas is well sulted, where highest
accuracy is’ demanded But it should be expanded 1n 1ts data base,
using perhaps Rldker(and Hennlngs selectlon (p 246ff.)_instead.

The assumptlon is that 1dentlcal (or nearly s0) socid—economic and
.locatlonal parameters, that have‘changed in unison_throughout thet
| study perlod cease to be 1nstrumental in price dlfference varlatlonsl

>

- Sale prlces do not have to be the same but the re%atlve difference

- median number of roomsiper housing unit

- percentage of house's recently [31c'] bUllt

- total number of . homes per square mlle =

‘= time zones, divided - 1nto bus travel times to CBD

- school quallty . ; ": » : ‘ o S -

= occupatron rati%)" o

- 52



highway accessibility o ‘ -

persons per housing unit

~imedian family income

X
‘

;e shopplng .area, acce351bllitv
1ndustr1al area acce351blllty

T~ crlme.rate ) ‘ _ S
a . . R .

! — percentage of housing being substandard

— percentage non~white housing units

e o . 246ff.) .

~

Some of - these parameters do not apply to the Edmonton scene while

“ b

others, relatlng more dlrectly to- n01se mlght be added depending

on data avallability ;> &

AP

4.2 Selection of Pertinent Parameters . 5

ulhe hypothesis tha* alrcraft noise. depresses re31dentlal property
prices can only be proven if one is: assured that sale price
varlatlons froo part of the clty to another is not caused
by determlnants other~mhan noise’. The no1se—affected and the

B N S
control}area should, therefore, be as 51mllar as poss1ble Ain thelr
‘social ‘economical, locatinnal and phy31cal composltlon. As a’
useful rule of thumb an ar s.should include ﬁll variableS'
that are'likely tﬁbbe at i -8 important as the varlable of
primar§ interesté 1t is then unllkely that the prlmary parameter
will prove to be 51gh1f1cant only because it happened to be correlated

. with some more 1mportant factor left out of the analys1s.

I

53
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With the a priori expectation that the impact'of.aircraft”

noise annoyance on prope: ity prlcesbwas llkely to be small relatlve
to other determlnants, the follow1ng parameters were selected (not“
in order ot importahee).
- Property characteristics _ - »f o ﬁ‘"fw!j - ] ‘ R f
- age of homes - - : " A
—'average number of rooms h el
Locational characteriSticsh
. .

- shopping centre accessibility

- é}qximity_to bus,route.

- car travei time to CBD :

- bus travel.tihe to CBD

Neighborhood characteristics -

—:tamilies'with three or more childreh"

—;average.family ihcohe

- crime rate

- freedom of tfgck no.se

.—;gbhoxiohs odors y ‘ : e

- emissions

- persdns per household -

. | {}

The list relies to some extent on that of Rldker and Hennlng, shown

3

.earller. Parameters such as school quallty, occupation ratio and
. N ) Cop!

‘percentage of non-white hou31ng unlts were 1mp0531ble to determlne,
" the last fattor, together with hlghway and 1ndustr1al area

’acceSSLblllty, was deemed rather unimportant_for Edmonton's house

prices. Other possible,influences on house prices, whieh'might'eVen

G

&



:DOJSé*free control distrlcts could be located anywhere in the .,

informatdonbwas’not available'for Edmonton,and the possibility of

/« ’

1nvolve detrlmental llVlng,condltlons were 1ncluded 1n the llst,':‘“ .

they are obnox1ous odor, em1831ons (pollutants) “and . traffic ‘noise,

In any case, parameﬁErs to" be selected had to be avallable, ce

e

‘”manageable and quantlflable for all of Edmonton for the alrcraft

4 o

nc1ty Fallure to comply w1th those prg}equlsites resulted in

o . d
v B

'the faCtor s exclusion. T Cpe ' o e .

b N . - Lo

- . . - 3

.4:3 Critique of Parameters'Rejected - g ) /

a
- R

A dlscussion w1th real estate agents w1ll reveal that many home
buyers are concerned about schools Lor their children, that is abOut

their ‘quality and acce581b111ty Ridker and Hennlng who had school

data av1lable for thelr St. Louls study found them to be quite . ot

ts1gn1f1cant,‘especially among higher-priced houses. Sidiiar

1nterv1ew1ng real estate agents wa dlscouraged by a researcher'

" for the Publlc School Board who argued againstfthem on. grounds of
their high turn—over rate and bias.2 School quality is dlfflcult tor
measure objectively, and only’two systems of quantlflcatlon are : S

F

PN

-Board. Telephone conversatlon, June 1974

I

~ea51ly applled for large scale surveys One is the average score

on a standard readlng achlevement test for puplls in the thlrd and -
£, . L .

fourth grades, wh1le the other is based on the overall student to

S0l

S E
Y

“2Dr. T. Blower research d1rector for the Edmonton Publlc School

’

a
ol
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teacher ratio (King, 1973, p. 92). The latter criterion was rejeoteﬂ
as extremely biased and not-representative,'while the reading

test reSults for Edmonton could not be obtalned Those. results,

LY

even 1f ‘tliey were publlshed mlght not even 1nfluence a parent in

hlS house purchase dec151on, for 1t is argued that the‘effect of
thelr chlldren s recommendation' may carry more weight, even if
thelr advice is based on subJectlve aspects . llke friends, a lenient

. principal- or a good " hockey programme.

-

Closeness to schools is another selllng p01nt bu%zonly
for families’ with chlldren..Emerson (1972) found that prox1mity

to schools was. con51dered a nu1sance his regre5510n tables AR

Q’-‘\
'suggesﬁed that a res1dence l 000 feet away shOuld sell for 2

percent more than an - 1dent1cal house only 100 feet avay. The main
R \
'reaSOn why this parameter was left out was the d1ff1cult and time-

'consumlng process of comparlng re31dent1al patterns with thOse of

‘publlc, separate and prlvate schools. I't was Judged that the effort
. e
was not Justlfled in face of a hazy correlatlon, that mlght even be

”

S

,7cancelled by older re51dents in- the same area vﬁu) prefer to live &
away from schools to av01d pranks, noise, lltterlng and other

nuisances usually assoclated w1th school children.

AnoLher reJected determlnant was the occupatlon ratlo, one

- of the components in the Shevky—Bell soc1al area\lndex Accordlng
to these authors it 1nd1cates, for example,‘"“e ratlo of craftsmen,

~eia

Iabourers, forem%n and operatlves to the total number of employed
persons (Shevky and Bell, l955 P 54) The assumptlon is that

people, in general prefer to- lrye in nelghborhoods homogeneous



with respect to broad social and occupational classec. Lack of data
. - I
excluded this index.

There are many other parameters that could become 1mportant
such as prox1m1ty to work the layout of a house, zoning changes,

closeness to frlends and. relatives or access to a frequently used

o .
-

hlghway, to name just a few. It becomes evident that most of these
v

could only be quantlfled by detalled 1nterv1ews or questlonnalreéf
«The dlfflculty of locatlng former homeowners and the t1me and

expense 1nvolved_excluded\these parameéters, - >3~

| . (24

i

.4.4 Choice of Mapping System /

The expected data had to be orga71zed to allow trends and patterns

'

J

to be dlscerned and, more 1mpor2ﬁntly, fac1lrtate the selection of
matchlng,noisy = noise—free areds. ‘

/ . | . . &

The reader will notice the irregular shapefof’the Edmontor.

base maps. It outllnes the clt¥ 'boundaryloﬁ 1956 and it was

2 . |

deemed adv1sable to maintain tbat outline throughout thelstudy
. \ . B

perlod to .avoid confu81on an to maintain a homogeneous impression.,
. . N .
f
/ .
1956 boundaryg_there'was no point'ln updatlng the c1ty outllne

Since all potential control aveas‘had to be already w1th1n the

i
with each new control year. '“ B
Most socio-economic varlables in Edmonton are avallable V0

accordlng to census tract. However the latter S large size and
bften irregular shape, repeated subd1v1310§«and an. 1ncons1stent
Q £

Qumberlng makes an alternatlve to cenSus tracts very de51rable.,

The mapping system®should consist of units small,enough tovreflect



g
1S 411;‘,

1

: de31gned to allow multlples of units to flt w1th1n Edmonton s'

.~conomical and locational‘variables Also, the system should‘be

et

the values of distinct neighborhoods;,yet not too small to'be‘,’,\gf' ;

overly sensitive in the face of rather crude Scales of social, /Yff
‘ o Cowen e i

i

A

maJor arteries, for thcse often form "natural boundaries between
.7

nelghborhoods. It was dec1ded to use the one—half mlle square

‘ S
: )

(quarter sectlon) as the most approprlate unit.- Slnce Edmonton is

,’\

.

laid out roughly,dln a grld system and most 1mportant arterles

o

parallel each Other at 1ntervals of one or two. mlles,aa flner grld
network of 5 by 5 mlles was deemed sultable. Grid squares of equal \

""u

slae caﬁ eas1ly ‘be compared and make ranklng of the parameters

1mpgrtancg w1th hel of a re re581on a aly81s superfluous.
P g P
. \.} )

In thls the31s the - attempt w1ll be made to compute 31m11ar1ty

‘.;

1nd1ces that Wlll determlno'”dlscrepancy numbers" Thelr values for.

the grld squares under flight paths and alrcraft n01se zones w1ll

% then be compared to grlds of areas not’ affected by alrcraft n01se.

58

The best flttlng palrs Wlll then be examlned for property prlce trends.

>

The grld square, and’ the adopted comparlson technique 51m11ar

EN a

to Crowley s (1972);_w1ll overempha31ze finely coded and poss1bly

L dﬂvo_"c,"’r‘..

less ;m ort&nt parameters, while broader -scaled varlables may be

at th most, of small 31gn1f1cance, ‘but. when values

1

dlffer from one grid|square to another, the researcher should

account for the pote tial consequence to house values by applylng

hls own Judgment



At thls point a critlcal note on the control years may be in .

r

order llt is admltted that there, is a slight dlfference among the
years, particularly between NEF contour dates and those of - _
socio-economic and locatlonal variables. The flight years of\1955

and 1960 were slightly off the \Census tract years of 1956 and 1961 -
for the following reasons: a confused, temporary,flight traffic
situation in 1956 (partlal relocatlon to Namao - Alrport) and 1961
‘”(C P.Air relocated to the newly opened Internatlonal Alrport) would
have dlstorted regular fllght patterns. Ideally the noise contour
~and census years should have been the same however, a yariation of
one year was judged 1n31gn1f1cant Also, not all of the parameters
could be~exam1ned in the same control years .the obnox1ous odor

complalnts, for example, were categorlzed for the flrst and only

time in 1973, ‘two- years after the census year 1971

4.5 Property Characteristics

omltted at this stage but was accounted for later. v A%§%§§
' . ) e o K
G . ’ . o B
S S - ‘ < §F
4.5.1 Age of Homes. _ o S/

The bases for determlnlng this parameter were the’ hdmonton land ‘use
maps for 1954 1961 1965 1968 and 1972 and a phys1cal expan81on
map prepared by the assessor s department, show1ng stages of

A ’ . Lo
-development from 1921 to 1971 in ten- year intervals. Tabulatihg

i ' , Ao . o A

'59



60.

~and coding were arranged in the following manner:

A i

age' . "code
0 - 5 years | ‘ h 1
i gh— 10 years | , b 2
RETIEY years o3 ; .
16 ~ 20 years | 4
e o ' E >20 years | = 5

y
" The sllght discrepancies _between age and noise annoyance control
years Were bellevedn1n51gn1f1cant Flgure 4.l‘depicts the pattern

- of this parameter. To explain the pattern is not very enlightenlng,
for the flrst control year predetermlnes the p1cture in the later
years. It can be seen that the oldest houses are found in the area
between the North Saskatchewan Rlver and the CBD between the river
and Whyte Avenue, in ‘the Norwood and WOodland area and along‘

124 Street north of the river. :Some outlylng dlStrlCtS are in e

‘North Edmontor: (Q 15 on the grld) ‘and Caider (Q 7~ 8)

4.5.2 Number of Rooms per Dwelling Unit
The average value for thlS determlnant was 5.0 in 1961 and 5.4 in

1971 thbrefore, rather than u31ng absolute flgures it was dec1ded

-~ to compute and map relatlve dev1at10ns from average values, The

y

» survey is conducted by Census Canada only every ten years and,

_conse uently, the flgures were 1nterpolated for l966ﬁ d/e a olated
q p

for 1956. The most favorable COndlthnS are’ found¢1n t@e séuthwest of

$ L

LY

the study area, where they c01nc1de w1th the hlghest 1ncome pattern



v

O mm O;'I'—hx‘r—ZZO'va

O m Q' T ;\'_‘-—\.f?x ~ 2 Z0 v D »

Re

1965

4 5678 91011

12 1314 15 16~

-

*

4 56 78 9101 12131415

16

R
al ~
- p
T 0
N
2o M
! ' N T T
K
Ji
S O OF
-
:..-‘HH ' 3
. E
D

]

1971

4 5 678 ¢

)

10 11 12 13 14715 16

) 16-20° ‘years
BN

Source:  Cily of Edmonton Assessors Depariment
Edmonton Land  Use Maps
. . 2 Y :

61

iy



1956

4 56 78 91011 1213141514

JZ © 1961

4 56 78.9 1011 12131415 16

— e x r-r XZ0 v © x

O'mmC)I

U'mmOI_—}—xv—Z_ZO'vOm

1966

1971

:.:U‘ ..:.
< 9 l..
LR J LJ DU
L O ) . & . e
* olo e ) J
. ..D.O.l % .ul.il

4 5 67891001 1213 144516 . . 4 56 78 91011 1213141516,

U'mmOI—hx.'r—Z‘f?ZO-va

OmT’!"OJ:—*-Xt—IZO.'an

FIGURE 4.2 NUMBER OF ROOMS PER

>

7] 1810 24%

£ 121018% |

' bpiz%

DWELLING UNIT

DEVIATION FROM ! AVERAGE

\
[l

€47

-aver;ge k:t'éu%o

L;:,.\

v-b.ro-12%,-
B '-l>2‘t§-18%" |
- B e

B >v..2‘4% :

Source: Census Canada

62



Ydwedations from average spanned a total range of about 50 percent,

appropriate.j

‘number of rooms per.dwelling unit

oA

. . (deviation from city average)

.:$+-24 percent
18 to 24 - percent
AlZ to 18 pefcent
6 to 12 percent
-6 to. 6 _percent
i6:t0 -12 percent

] )le to -18 percent'
’ -18 to -24 . petcent
> 24"percent

B In retrospect it appears.

~

and abreakjjﬁiéof this range into 9 sub-ranges wasrconsiAered
. . \ .

code

8

9

-

that there were too many classes which,

becadse o the grid comparison eystem,vplace an unduly heavy Weight

on avyafﬁable,'that is(judged to be relatively insignificant. The

pette;ns are shown in figure 4.2.

‘436-‘LOCational'Cheractefistics

R

@

5

T z

4. 416:1 -Shopping Centre Accessibility

'f;It was décided to concentrate -on the elght reglonqi shopplng centres,

for the small nelghborhood centres tend to follow the concentration of

’
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14

populations just as do elementary schools anddehurohes. The
regional types, however, are often located in sparsely populated
areas where large tracts‘ofviand]can be secured rélatively cheaply,
and with:the least population_displacehent. In an ‘automobile
society, regional shopping éehtres cater orimarily‘to eustohers with
their own trarnsportation. vProxihity to such arcentre could, therefore,
be regarded a selllng-p01nt only for people who have to walk for
their purchases, who avoid taklng a bus and who are not . satlsfled with
the limited choice offered in nelghborhood stores.

On the basis of»this assumption accessibility was classified

in this way:

distance | approx.‘Walking time . code /

<0.5 miles - ‘ | .10 minutes | v -1 |
0.5 = 1 miles 10 - 20 minutess 2
:>l'miies S ,. .‘ - 20 hinutes = éf%ﬂ ' .%

4 2
C o e
: e

-_oldervpedble. It is speculated that many ‘of them‘

to sho‘;lng amenities for lack of a car. As said h
'not take 1nto account .the numerous neighborhood sh&ﬁﬁj
1ntersperse throughout the city. Close proximity td"d
1it is agreed,\ could be as‘important a selling point tha
a regionalkor.the downtoWn shopping cehtre. v.;g”

: 4.6.2hﬂProximity to Bus Routes
Emérson (1972, p. 272) ndted;;haticlqséﬁﬁroximity»ta bus traffic is) -

N - . : Loy
Lk . . S o .-
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" on thr 1o i a source of nuisuanc The nudisance factor,znotably
(=]
dec .. i and .ccelcration ne-.s = as well as waiting people
i -~.& ' .e ront lawns, has a]- been acknowledged by the City
As  soors Depar ~..nt fc. it a. s deduction of the, assessed value.
Th . ~er conscequently, e sed all roads. (and their houses)
with bus tvaff . fr : ' consideration.
The nuis ages rapldly into an amenity only one block

avay from a bus.ro e, a locatlon very de51rable to people dependent
on public_transport. Wlth thlS'ln mlnd“a system was devised that
penalizes an increase in distance; yet allows easy class1fdcat10n
Informatlon could be obtalned for 1953 1957, 1960, 1966 and 1972

The first. two years values were 1nterpolated to get the 1955 data.

bus route - ' ‘éﬁprox. walking time = code
bus route leading right through . . =<5 minutes 1

_ centre of grld square.

route touchingua gridfsquare' : , 5 to 10 minutes 2

route less than 0.5 miles from . 10 to 15 minutes 3
Square centre, not touching o T

route more than 0.5 but less . B 15 to 20 minutes 4
than 1.0 mile from square centre ' '

The code pattern is shown graphlcally in flgure 4. 4 The general

trend appears to be a reduced walklng ‘time, but the conclus1on c0uld

be mlsleadlng. Whlle Edmonton' s, boundary, as shown in figure &, 4,

reflects the situation- of 1956 the formerly outlylng and sparsely

served areas had by l97l become absorbed in bullt—up surroundlngs V

_*__l\_.v,., PR
An extended survey conducted within the 1971 boqhdary would probably _V

|
i

show that the new outlylno areas are sparsely served as well.
v 2 o
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4:6.3 Car Travel Time to cpp e
LA ,

'and a slight 1mprovement from the northwest

" 4.6.4 Bus Travel Time to CBD
SR }_______________________

\ ) s
. 9 ’

The City fransportatlon Department has prepared contours of equal'

travel tlme to the CBD, andgthe data werevutilized in the present °
study. The times were avallable for 1961 1966 and 1972. ‘The codefp"

for 1955 ‘was extrapolated

. . . . CLe

travel time ; . code
l<:5 minutes ‘ coe l )
5 - 10 mlnutes S B B .f
lO - 15 mlnutes _ l A3 \

lS - 20 mlnutes_ ' 4

N

'Plgure 4.5 reflects the resultlng pPattern. 71t barely varles over the

&

study - perlod The ‘most remarkable trend appearslln a travel time

reductlon from the northeast of the c1ty, and an 1ncrease from the

norfhwest 1966 1s partlcularly 1nterest1ng for it brought a

temporary worsenlng of the travel 51tuat10n from southern Edmonton,

\

Contours for thlS varlable were avallable for 1961, l969 and 1973

,maklng 1nter~ and extrapolatlon easy,’ The bus travel code was
‘ f51mllar to that for car travel tlme, and it d1d not 1nclude°waitingd

perlods Figure'4.6 shoWs that a considerahle area of the citj‘
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1956 to the centre of the’eity in 1973.

. . o
o. . g ) i3

4.7 Neighborhood Characteristics o s “*4.’j?f

bd

e
e

\. ) ’ i? v
The ggneral procedure of c13351f1catlon and codlng the 1nformat10n, '

that is census tract data and- phy31cal values such as a1r pollutlon

and truck noise, was to flrst determlne the average value of a

t

parameter for a\ﬂiven year then to compute p051t1ve and negatlve
w . n

~deviations from the mean? to group them and to cod wthe groups. As
, @ | A
prevﬁ@usly;the most favorable condltlon with respect%fo house prices

M ¢

L
, '

receives the- lowest code number - This deviation ~ from - average

. method could be applied to the first four parametersyonly;,the

;o

remaining three variables dei Led similar treatment.

4.7.1 Families With Three of MoreQChildreQ, ' \
) L . - . . ‘ v

i v w0 n .
The assumpq%on underlylng this parameter is that pare tshwith many
. S R .
»chlldren are condltloned to some noise, cries and shouts, and may not

object to an addltlon in form of alrcraft nOLSe. Area with many'

children are also,subJect to littering; pranks and even vandallsm

- more than, say,: dlstrlcts 1nhab1ted malnly by older peop e,

~~ The determinant is expressed by the equation:

RN

fdmllles with three or more. thlldren

Density = .
) total number‘bf families

| : : .“f\ ; ‘;
Values were avallable for 1956, l96l 1966 and 1971, and meanﬁ; '
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¢

resoectively. The following
was}deviseds
f’ . i
. , | i . S
deviation from average
) : ‘ ,f;;> ~40 percent
( =30 to -40 percent
—20 to =30 percent
-10 " to -20 percent
+10 to -10 percent
| +10 oercent‘“
+20“Jtd; +30 percent
3 : :
430 to +40 percent

‘reason the coding is equally detéiled.

@

thr:z: 7 u-re chlldren

hi-arise

wa dcmone,rated earll

Figue 4.7 Lllustrates Lhe hlStOrqul dlstrlbuelon of

»

8 . o ' ‘&h

N

amllles ,with -

S

. As could be expected ‘areas w1%h ﬁan<

er, but also the lowest number of *hlldren per

fac 1y,
chi dren.

e 2 7
4.7 . Persons perIHonsehold

3

e in 1956 outlying . dlSErlCtS show a’ concentratlon o

but the- trend in 1971 appeaxs to be reduced In

-artments have not only fewer rogms ‘per dwellﬂng unit, as

trength.—

/' _‘ ot

- Thi variable is closely related to the previous one, and’for that -

UThe same control years

Al ™

ylelded average persons per household ratlonc of 3 7, 3 6 3.5 and

3.3 with extremes ranglng from 4 5 to 1.7.

the scales used interv

r

o

For computatloqmreasons

\ . .
aﬁs varylng from 5.0 to 5.5 and 6.0 percent

E
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Following ie_an example:

T
deviation from average

~-18

~12

+12

+18 -

>

>
to
to
to
to
po
to

to

-24

~24

-18

+12

+18

+24

>+24

4
N

percent

percent

percent
percent
percent
percent

percent

percent

percent

code

The change in pattern is graphically illﬁsgrated in figure 4.8.

Essentially; the lowfdensity_areaé (belpw average) are similar to

those witﬁ high child ratios mentioned before..:

4.7.3 Average Family-Income

3

Averagé'fémily income is geneially reg?fded as an 1mportant deter—

mlnant of property prlces, pa@tlculagiy in de51rable areas; 1t

‘.ﬁ‘therefore deservesvclqse scrutlny.

Uﬂ

Regrettably, this. Census Canadav

survey 1s conducted every ten ye rs on” y (1951 196L 1971), so the

lack of areal d1v1310ns,

v

"extrapolaaeh

t

. ’avallable fon 1951 as weil butf

4

The 195-

™

L}

- 75
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deviation from average | --code

:>‘+40‘ percent » tj 1
;+30 to +40 percent_ R fﬁ‘r'2;‘
I+20‘to ;30-. percent~ ; o fy'{“ 3 1
+10 to +20 ‘oercent o ,;;3;:1;4
+10. to -10 ' percent _ x ”'L'AS«;‘; i",{} \
o coe T )
‘ Ai ( —lO.to~520r: peréentv - ‘lll. .6 :
| L -20 td’-3o, .percent_ o | 7 o
?u; —3Q‘té ;40dv percentx‘ ) : ;8

Average vallues for l96l.and 1971 were $5,400 and $lO,660}'but an

LR

_examination of figure 4.9 shows only slight changes-in_the relative

income distribution. - It can be'saidithat’the range of‘inCOme was’;

‘ broedened-in 1966 and‘l97Ii the number of grld squares representlng

an average "income decreased Whlle those of lower than average 1ncome
: ‘ : !

increased substantially Also,.ln 1961 thére was no- grld wlth a.

low of -30 to —50 percent dev1at10n from the mean, whlle 1n 1971
vthere were four, in the Norwoodrand Rlverdaleinelghborhoods:itone,'45'
can conclude that the ‘gap Between'richﬂand'nOOr families;haszidened .

over this ten year period.

4.7.4 Crime Rate . . = < °
s — g

ki

As an hlstorlc determlnant of property prlces the crlme rate suffers
from restrlcted avallablllty; Only the 1968 and”l973 data could be
secured. Prior to l968 crlme 1nformaRlon and?reports were stored in

&y

files, and only 51nCe'thet date ‘has it beenvstor@d’on computer tapes.

a,
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There are usually'from thirty to fifty thousand pieces of data to } \J
analyze to get total -city coverage for one year; thus their sheer
number makes a computer programme necessary when c1ty wide

y

selected information is required.

"It was dec1ded to treat the data as if they were taken in

17 " cad 1971, but not to eAtrapolate further a L.
deviation from average ) 555&#
‘>*f70 percent o1
N | " =50 to ;70 .petcent o 2
-30 to ;50 vpercent o 3
L -10 to =30 percent o ‘
' -10 to +10 percent o 5
+10 to +3O pereent . 6
430 to‘+36 perceutb. . 7
450 to +7O percent'”f‘ é —
. ~§a‘ . » > +70 perceut ] .‘, 9 ! o
1':.v'l"ne-lie,t of .crimes undetrcousideration iﬁcludes:
police description o cemﬁuter}desiguation
Murder,,manslaughter, répesand' . "FN ] | :' & - B
wounding with intent L 101
Rogteries, armed‘and withluiblenéé“eu’ - 1025'}
Putee Snetching' | 'hﬂp J };i‘ . ;T‘ 102 - | xﬁfj
i'Aséaults ' o R f ‘A'ii‘ o 2@@ -
.-indeeent aésaults énd buggeryv,’ ' S .ZOi.

T o "~ (P. Engstad, 197493

) ’ N : .

:3ﬁniversityrof Alberta, Department of‘Sbcioiégy.
BT A : . . ’
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The crime data thus comprised all personal crimes with violence,
those which are liable to make a residential area‘notorlous.
Figure 4 10 deplCtS the dens1ty pattern of those crlmes.'

Not surprlslngly, areas with a high crime incidence coincide'with
S .those with .below —raverage incomes. The most remarkable development
however, is the emergence of a strong.concentratlon 1n the inner core.
of Edmonton in 1973 over a time span of only f1ve years. It is also
interestinc to observe that in 1973 without exceptlon, the above
average crime rate areas lie north of the rlver. ' The improvement of

South Edmonton in this Tespect is remarkable.

P =

om—rom—Fruck—Noise
- J

Idealiy; all analyzed propertles are free from other 1ntrud1ng sound

)

such as factory railway and - road noise. It was found in a recent
ﬁnorse survey in Edmonton (Bolstad Report 1973) that_ factory noises were
’ bothersome only in their 1mmed1ate nelghborhood but dld‘not ‘rank
promlnently The report showed that trafflc noise. was far more of - ao

A nulsance than that of aircraft or rallway n01se, Wthh rank next. '

In a. sample of 40 areas factory n01se was not once 01ted as’ the most

d1sllked feature (Bolstad flgures 5a to 5c)

The rallway affects only one small sectlon‘of this the81
sample, that of grld area P7 ‘The 1nterv1ew conducted w1th people
.11v1ng in that area showed however, that air raft n01se was far more
Vbothersome than: rallway operatlons. The dlstrlct lles dlrectly
vbeneath a fllght path less than half a mile from runway 11 - 29;

furthtrmore the rallway tracks at that locatlon, are depressed below );5'
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&

the surrounding land level allowing the slopes to act as noise

barriers. Some respondents also comment~d on’ the prevalllng west

('h . . . >
& . windithat carries the sound away from them. 5 . VS

’

Roadlnoise is, by far, the most common source of noise
annoyance. . The Bolstad Report found, that trafflc n01ses were most
bothersome where houses were dlrectly on the artery or truck route,

: regardless of the‘locatlon. It was observed that noise decreased'

t

rapidly with increased distance’from'major arteries, 'a well-known . ‘
physical law. Generalizing equations that detergkpe sound diminultlon%//
with increased distance have been designed for flat) unobstructed

areas,. but no such formulas are known for re31dent1al dlStrlCtS, —

o

rslslllm_largely because Sf the complex interaction of house spacing, house,
height bulldlng materlal landscaplng and dlstance Wlth sound

propagation (Bobs\et\al., 1967; Harris, 1957; and'-Ostergaard andﬁ.

T

Donley, 1964). . - S o xé _ . /ff\\ o

Reallzlng that truck noises-aré more bothgrsome than the

a.,
ik

-

hum of - flowrng passenger car trafflc 1% was declded to, construct a

e
Ty

S, o
map,that,shows areas free of truck n01se-; T e

. . ",a'
Bolstad s survey showed that falrly constant quiet condltlons

 were found in the centre of re31dent1al cells far removed from maJor

trafflc routes. In an eifort to generallze those cells for all of-
Edmonton,»thls writer selected nine areas arbltrarlly but near truck

routeS‘and*measured the distanCehfrom the loufzst'LQO level ‘to the

\_ ' I N

\In the selcctlon of ~homes. process care was taken to av01d

\ j

.artenlal roads other than truck routes as well. -

L

A



///(fdepressed roads or that which intrudes on residential areas of -
N . | T ) / - N

LI

i

-

e

v . . A3

. ~quietest, as shown in .Bolstad's Technical‘ReportS. Noise from

i

non-linear outlay, such as cul-de-sac formations, was found to travel.

e . : . o

Abou. one long block or two small blocksnbefore diminishing,"while
ol

all other re31dent1al dlstrlcts were affected -for about twice that

. dlstance These sample measurements were then Used to construct a

‘map of truck noise and —noisgiiigs areas (flgure 2 ll) - : :Ap‘
‘ K o o " — . '
i A comparlson w1th a l96l truck route map reVealed that all of
A_k‘ ) -

‘ ‘ : - .
the earller routes were still” truck routes in 1972 but new ones - e
had been addeq Since most of the addltlonal routes were maJor

-

. ‘arterles in. 1961 as well it is suggested that the map of 1972 be

considered as representatlve for the other control yea S.

"4.7.6 - Obnoxious odor L : . ! fri h; S

&
N
.

Figure 4,12 shows the distribution of obﬁoxious odor."The irnformation .

‘;ﬂ' .was collected in l972 by Stanle\ bnglneerlng Ltd., and lt is the B /'

/

. . /
»only one of its krnd for Edmonton. lhe data ar based on. teLephone

'complalnts over a nine month perlod PanQ}pal offenders were “exh ust-
fumes and chemlcal sewage and meat process:né stenches The tot
» ,'number of dlfferent callers in eac1

&
(the system used ‘in the Stanley R

1" /

port /was then classlfled

5L9O is Lhc n01se level that Jlll be exceeded 90 percent of

the tlme, 24 hours long It is generally accepted as,the_noise
flooxn; or background noise.
: A . . . .

oordlnate of one square/?;le "

83"
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¢ i . v N
. . " 4 s
\‘ 'L"ﬁb‘ ¥_.
according to this system. 3 U
number of callers " code o # ‘
;] M ) ' ———-—‘ — . o *
N ,
. Voo T, e ‘ - :
, ! 3to 95 2 -
. S PEEE . o LT - ) c N
N - \\:% R .ll,; to 20 S 4 . : . -
f ‘," 9\'@'» ! . ;:' ) ‘ L . . \ .
Ny s e s .
L - S , -
L ’ e r a L )

\ s . . “ N

It ‘can be seen from f;guﬁe 4 12 that there are blocks of 4 grids

‘.,

whigh”have an~qual number of COmplalners. The block formgilon is

- v

“ a result of the<d1ffer€ut slép grld used by Stanley and- thlS author,

t

£

l 0 and 25 square mlj,ﬁefi:espectlvely.° %; . _ v : o

N Lgeal res1dents are well aware of major odor sourc%s such as
\V‘. v ' : e ' ‘ ’ . ). ‘
, meat processrng and rgﬂderlng plancs It is the author s own A

. N .
y experlence (after havlng llyed for over two years in three dlfferent

a
N

dlrectlons frOm, and close to a meat packlng plant) that nelghbors _%

Y
. iy .'

4
complaln about the steﬂQh in conversatlons~ and ‘even v1sltqrs hear

S : - .

7@\;0 .about it. It is drgued that word of mouth‘has reached most people S

\ who want to buy a house, thus fenderlng the affected areas less : T *
- & ) < \‘ ‘-“‘.‘ , i - 8 L e o

e desxrable ‘to llve in. . ' 5 L R

Vo hlstoric datﬂ oﬁ obnoxlous odor are aVailable and it.is
B K e )

‘kintended~to ellminate durlng the® home sé%iﬁtlon\?rocess descrLbed -

later, all grld squareg thaL were subJected to more than ll complalnts
mn 1972 (see flgure 4 12) for nOne Of the areas under a fllght path - o
recorded more than 5 Qomplalnts- Thls arbltrary procedd?% is to ’

A‘ a e

'-v elrmlnate strongly affected areas such as those lylng dOWnW1nd from o
. "J N v S \\'r'.' T 4
Galner s and Burns megt packlng plants. )
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D 0-2 complainers [, 11-20 complainers
o 3.5 ;‘ >20 .
. '.‘ 610w i

-+ Source: Stanley Reporl, 1973
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4.7.7 Emission -~ - e - -
‘ ' v “- .
‘Thls is the last parameter to be con31dered " The:only Edmonton
- B l\,

survey)was conducted in 1971 by Western Research Ltd. Out of the L

w1de range of em1551ons three were selected whose concentrated

4

presence is obv1ous an47or bothersome. partmculate, NO and S0,

em1531pns An 1nformed and alert ‘house buyer could detect an

'
-’

abnormally hlgh pollutlon level

;_ 11 The follow1ng criterla were applled 1n the report (Western,

'1971) and, for the punposes of the the51s, sllghtly modified

. on the hardly detectable end of the em1531on range: _<("‘§ L
T B - 7
(1) : Egrticulate emission i " sub-code
‘ _ ‘ ““ror . . . Lo
~ 0o '? year x grid square ..~ - 'l‘§_ Y
5 t0..50 " o o
,> 50 ‘: . N mn - ‘.. .. ‘,‘ v . 4 ) R )
s . . ”i' v | - L
(2) : sulphur d10x1de (SOZ) - sub-code ’ -
R é =7 o L A,q
same as above ' N ~Same as above
- R ” R o o
\\\\ B o R L L
(jjxu-- nitrogen oxides.(NOX) _ sub-code - ‘
| 0te5 - tons 1
‘ - year x grid square . : o
A.', <‘5 to 50 X “" \- : . 2 . - : Aa
>500_'~g" "
. b" . L 2
& . T e
o A



L . . . . . - o .
. B . -' e s v .
Y B U “ . -
e . : .

.

-+ were. dlsregarded for they cannot be £elr«or detboted lmmeddately and

“ . : ' oy

The_auh—codes were added,upAfor;each;grid square-and: categorized in __J

. - : e ’ o - 5 . Ve
a frnal code: L % - ] - : AR
: ' . .v":‘ e ‘ ' o/ . R , .\\(;- - o ‘ ° .
sum of sub-codes -~ final code - o
L ‘ <5 q B . ° ° .
g ‘ / S
_ 5 to 7. "2 .
o 8 to 10 3 ° L
g . : N ’ @ )
N ) i e \ >
) * ->10 o 4

Flgure 4 13 reveals the aggregate pattern of those three emlssions.

; o . S
Other pollutants such as heat, carbon monox1de (CO) and carbghydrates
. R SR . o

7
S owill’ escape ‘a potential house buyer. R L o 14; ‘u-

‘o
D

For lack of hlstorlcal emlSSlOn data the l971 ddstrlbdtion,

-
a <l

asirevealed in flgure 4,13, should be regarded as representat1Ve for

° ‘ ‘-

the other years as well _The heav1est pollutlon w1th1n 31ngle—fam11yj-
resmdentlal areas 'is found in Rossdale and south of Saskatchewan °
o

Drlve (IlO and H10 on the grld), in the. area between 107 and 111.

°

Avenues and between_114 and 12& Streots. Another pocket“of heavy

o g . 3

. pollutlon is found in- grld square'07, JUSC east of.runway ll = 29 L

w’

at the Industrlal Alrport All.f;ve grld-squareS'appear_to be of»

'pureLy residential land use, and ‘the-author cannot-offer an

. . ;o e _ -
explanation for the high\pbilutdonVincidenoe. B : R
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4.8 Discussion and Critique G ‘

. . “ N AR - . ¢

S X :
No ranklng qf importance was’ attemted w1th the help of statlstical

@

N methods- Imﬁg%{}vely, the authgr suggests prox1m1ty tddbus routes,

&

in -

average famlly 1ncome, crime rate and freedom from “ruck noise

and obnox1ous~odors as the,most 1nfluent1al parameters for the

*e .o

\house buyer be51:/y1not so. Qanglble'ﬁactors (eg. closeness to

friends) that ard very dlfflcult to determlne. It is suggested

0y

Ry that parameters such as. average. number of rooms and persons per

Yo

household are less 81gn1flcant. They were. éncluded in the survey

‘ s

’ malnly because thelr data were readlly available.

o

It might havevbeen desirable to weight the intuitive _assessment

of the parameters 1mportance by applylng a correspondlngly detailed

codlng and grouplng system An 1mportaﬁ? (Judged) determlnant such as

v"prox1m1ty ‘to bus routes should have been subd1v1ded 1nto eg 15 -

e

dlstance/walking time unlts, whlle for the number of rooms four

-

(1nstead of the nlne llsted above) leiSlOnS mlght have sufflced

X . o

—
. s

,ln a seleetlon of grlds a dev1at%pn in the busrrOute parameter .- -

would therefore, welgh heav1er than. a dlscrepancy 1n the number

“

of rooms. An example W1ll demonstrate the pplnt. a dev1at10n of

50/ between crlme rates of grid squares A and B could be worth :

8 dlscrepancy p01nts (see also. the dlscu381on of 'selectiOn of o

— -

_ matchlng grid squares ), whlle the same rate of deV1at10n between

the\prabably less 1mportant number of rooms c0uld represent Just 2

.

dlscrepancy p01nts.nHowever, some of the data dld not lend themselves

to flne subd1v151on,'1n partlcular, the acce551b111ty values were

.
Y

AR o ¢ g . . e
4 .

-

88"

50




»

" .use their average cr1me rate,ds the bas1s for. ﬁurther computatlon.»

-

recorded in Sfminute steps only, up toiv;>20 minutes“ (= 5vsteps),

- ,

The worst shortcomlngs of the parameters, apart from the

reJected ones dlscussed separately,@are found among the crlme rates

and the map. of truck n01se—free zones. The enormous varlation in

i

.“crime rate den51ty made cla551f1cat10n difflcult In'l968,_for‘

t

example, the average crime rate was 120 crlmes per acre with

extremes of 002 and l 372 Similar flgures for 1973 were l7l crlmes

',per acre (an 1ncrease of 42,5 percent over a flve—year perlod) with

.007 and I. 615 as extremes. A few census tracts with exceedlngly
hlgh rates, however dlstorted tbe average c1ty value. In retrospect

_1t appears that the crime data should have been utilized in. a

'formula that glves a better approximatlon to reality by correlaglng .;f_:r

;
“

_the cr¢ 1me den51ty with the populatlon. L S

’

number of crimes x population
census tract area

crime rate =

.

T . -
. . ;

,Another approach would be to concentrate on areas zoned R—l and to

Iy

. . . . o Jra——

A comparlson of the truck n01se free re51dent1al cells

r

'(flgure 4, ll) w1th NEF contours reveals a dllemma. there is Just

one small area (1n 07) subJect £o alrcraft noise alone. All other

T

annoyance dlstrlcts experlence truck n01se as well thus making
-1solation of alrcraft noise annoyance 1mp0581ble. To partly eovercome
th1s drawback the comparlson houSes sh0uld be selected at least

A N

t one short block away from truck.routes, and not’ farther than three,'

e e - o

so that all: houses are affected by some truck/hlgh den31ty traffic

P

_n01se. ‘This precautlon ensures a 31m11ar L90 noise level 1n all tests.hu_,.l

Ve

- 89
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e

-_from the»city,éentre."

. . . .
. d . . .
. A : . : /

" v

RS

R

l

to prOper;y prlces is dlfflcult for the value of older homes 15£5}%f

w

subJect to strong fluctuatlons. Factors such as avallability oﬁ

’i'.\> m' a.. L

Q.

have much bearlng on thelr market price and are often more &gportant

- _'m: R

than agea!hnun ‘Those determlnants, however,'operate

1ntr1cate manners- and thus elude techniques of Large-scale .

{

quantlflcatlon Age was chosen as a very simple proxy of tho
parameters assumlng that by and large house Erlces decline e

relatlvely w1th 1ncreased age. The potentlal process of an absolute
0 -~

£

prlce decllnatlon 1s balanced to some degree, in a grow1ng c1ty,

by the general 1ncrease in- lot Value as a result ofaa élow shift

To Judge the ages of homes and thexr relative contrlbutiOn C

"

LI

and 1nteract~in

,,;;,

\3

u

l

to a more central locatlon ¢ new houses are built_even_farther

9

* . . 1

" 4.9 Seélection of Hatching Grid_SQuareER

Lo, T " ‘:_“',11,'

R i . . | -

N

After having determlned the soc1o economlc and locatlonal varlables,

A

% . At

vq,:r.,

90
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Table 4.1 Seiect}on'ofiﬁetcﬁing Gridléquares

path comparable control  similarity

similarity,except

' grid square "grid square . (percent) " for 'age of homes'
- : : T (percent)
39 " 110 95.3" 95.3
L9 18 194.8" 97.7
M9, ‘M8 100.0 - 100.0
M10 - M8 : 99.5 99.5
07- 07 (noise-free 100.0 100.0
. . ‘ o .part) '
’ 07 06 . 95.3 96.7
e . 06 ¢ 92.5 . e3.9°
- . B . 9 X -
Q9 Q8 92.9 96.7°
‘RO . Q8 8603 90.1

PE

.

' The similarity index is based on a maximum variation 0f{212 code

“numbers; for exemﬁﬁe, two completely Opppsing grid squares could

be as much as 212 dlscrepancy numbers’ apart thus rece1v1ng zero

v

e percent 51m11ar1ty Total c01nc1dence results 1n 100 percent.

Among the. selected areas the age of homes was the prime

' »‘offender causing dissimilarity, therefore the last column of

..!.

7

‘.\

e

‘ j‘tmmore 1ndlcat1ve of,the grld squares’ alikeness:

R

Lo

—
¥

v

..\" )

table/A l shows the 51m11ar1ty w1thout that varlable In_v1ew

f 1ts presumably small 1mportance the last column is Judged to be

&

91
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; 4.10 Selectinu of Relevant Houses' '
. A ‘ _ '
At an = v o war suggested. that pairs of grid-équares
. ' ) ' . . i A ‘ B . ] R "
g,ﬂﬁ%iul Y orsec ter wtuse orice trends. Within the pairs listed
R . ) : it
B .. reside: - Lloc.:s with houses®of reasonably homogeneous
“za?pea, . were cho , accorc .ng to thgir NEF category. €are was
teken to « ot " u. residential bllocks (and thus homés) that’
- ’ ) ) . ‘ . : . .
- hav" been N Siac E aircrpft noise annoyance throughout -
the studv- pevioc, e;. v _r 30 NEF on}y. Determination of these
blocks was facilit .cu By superimposing the various NEF contours
. : 7 v :
. - ¥ o .‘ .
~on-a large-scale city map; an example ‘can be seen in figure 4.14.
Tl
0 e
- . }
2 5 .

17

LA
R .

FIGURE 4.14 EXAMPLE OF BLOCK - NEF ARRANGEMENT



v

‘ homes‘were chosen accordlng to outer appearance' those of relatively

'poor repair or overlmprovement were bypassed. To account for a .

It was attempted to lnclude'all blocks that were’ *within the

o

35+ NEF contours. Those W1thr3725 or 30 NEF were too numerous and

were selected at rapndom. Blocks w1th1n the control areas. were chosen

randomly as;well, provided they‘were not situatedfdirectly on truck,

.

arterial ar bus routes. In addltion the one-to*three—blocks—from— L

J .“x" .

truck routes rule was adhered to to guarantee a s1mllar background

noise. : - - B s - hy
Within-blocks selected through the above descrlbed proce ure éﬁ' :

. .
.

4

possible‘nuisance-effect corner houses were omitted as well. Where

'feasible all suitable homes within a.blook were reglsfered; inlvery

~ o . . ' w

"long blocks onlyvhomes of a central locatdon'Were considered. ‘'

ﬁuring the field work considerable\similarity was fouhd in'the
. . . /
J
appearance of houses in both n01sy and control areag, for example,

the slightly delapldated homes in grld J9 matched those of the

control area (see table 4, l) in Il% and the carefully malntalned-

*re51dences in fllght path square M9 were almost 1dent}cal to h":- !

,those in M8, 1ts control ‘area. Flgure 4, 15 1llustrates the point.'
A total of 512 houses was  sampled of whlch 324 were
subjected to alrcraft noise, as 1nd1cated by n01se annoyance

contours in flgures

£0 3.5, One hundred and eighty—eight )
g - RIS
homes.were‘located . rol areas. The greater’sample in goi%y

areas was intended 4y
A,f““

a possmble price - noise’ 1nten51ty ratlo, as od%llned earller

’

(see flgure 2.3 for an 1llustration)

.
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-

5.1 The Question 6f Valie or Brice

< ®

There have been long arguments about. the differences between price

1

and value. Since World War II it ‘has become apparent that there ;(q“

..

av01ded c;rrent rlces 1n assess1n
A P &

J

CHAPTER FIVE . ' - -

HOUSE PRICES

. . R ~ . !

#“3"

fiS'&-WEll-rECOganEd distinction Lending 1nst1tutions have carefully

values upon Wthh they could

\

A base safe lending practlces. In general the term value carries a

=

long~range connotation, while ! price is short#lived (Hoagland and

\
Sk

Stone, 1973). For the past tw%nty years, real estate prices have‘

-~

| advanced rapidly and WPlle most lending institutions adQ}t that %

,,) et

Q’ it

values have risen too they point ‘out’ that these ‘have not kept pace

e .t

. (‘f\';l\

*

w1th prices. Hence the banks have . regected the 1dea of adjusting . \

the lending ratlo éwjthe prtces.-l They searched for the 1ess tangible

ev1dence of long—range/>alue as an o

5.1.1 Pmopefty Vabue'

A . ) o
.

‘

'There-are almost fifty values.whic.

. IR : -
- L ‘o v

others, salvage value, market value,

! .
: %
L a

peratlng basis. p' “k

may be estimated 1nclud1ng, among

1nsurance value, ae&ing prlce,

> . ’ . -3

xS

lBanks thought the-prices Were inflated, often out of proportion tQ_°

S

the value. For the home buyer thls meant a hlbher downpayment.

y 4

s

. e

)
‘@'

¢
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<

L

. buying price,ztaxable‘value, assessment value, falr cash value,
o y

mmost probable selllng prlce and aSSurance fund Value (Fr1s5ell 1966)

& !

The qdestion of property value ar;ses qu1te frequehtlﬁ w1thin
AN

-«

. the 'Law of Emanent Domain’ whlch states that prlvate proPerty shall

LY 1

g not be taken for public use w1thout Just compensation. Ehfw term

’

,q' e Ve . o

be 1ts market value (Sackman 1973) Yet market value 1° only a

/,,--

itool a- means to an end whlch lS the determlnatlon of the actual

"value ‘to be pald 1n just compensation cases. ‘

v . . . - a

is in order" s *“;V ;f" "..u"v S

L 'The‘amount of mone; whlch a purchaser w1lllng, but not - 7 .
i

The value of property taken by emlnent domaln haé Eggh)declared ta 'Q- T

- Because of the emlnent meortance of market value a deflnltlon'

.
-

{’assumes that compensatlon is Just to the owner and to the publig L

'4. . obliged, to. b%y?the property would: ‘pay o an owner
g \.w1lllng, .but not obllged to sell ft, taklng }nto ',’r' Lo
o lconS1derat10n all uses to whlcn the land is adapted el -
and may, in reason ‘be applled S v 'l_r*\vﬁ
.v'A . ,-", .- . S L . B . "““ ‘4, '.“. . R .“
L o e ; P . ,.-,&- (Sackman, p. 68) .
: _ <
It has been argued by Ross (1970) tha the procedure for estlmati
market Value is based malnly ‘on historlcal sélllng prlceS of $?.f-
comparable propertles Also the technlque of recent comparable M
sales, has been used Both approaches to market data are r1ddled
thh p0351bi'1fallac1es, though among others ,;theqfolloWlngf-‘ W,
, S e LT
U\h assumptlons-are particularly cr;tlcal : oy T
‘; ‘ Vﬂr"- the buyers and sellers recorded 1n past transactions \Z
. L - _
’ were déallng in the hlghest and %est use of the property
- ‘the’ terms of payment‘wer@ 31m11ar:". R ﬁ“..;A _Biw

“no party was under,pressure to buy or sell

\\‘

-

¢
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K ¢ -
A .
. " 3% ]
" rchager sellers knew all potentlal ,uses of t}e
propgrtiés - St _ : - £y
- no depressed—value transactions took place (eg. in the
o } . o 9 : _ i
e case of dales to relatives or friends) : , ~ ”/
. . . s - * o \
° B - sentimental 'values were approximately equal. : g

» . . o
5

’Other property value daca that are avallable to the researcher

1nclude the assessment value and, on, a more limlted scale, mortgage

-

appraisal values. The latter two par?meters will be dlscussed 1n_,
P B . Q e -
. s oL .

’ ~

this section. - . L - -

T3 . . “T . o - -

5.1.1.1 Tax Assessment Value : “>. . Y ..
o & T, i L « : ) o T o . N :
In mo§t cases of. damage recovery the _courts have cOnsidered 1t ni\

. v
3
(T

nnportant that all prOpertles be assessed elther at market’ value

L=

or at a unlform fractlon of i it, @ome courts have held that no

, ; _1n3ury is’ dOne to: ‘the tax payer if property is assessed at less

N .
" v A

_ 'than its full market(value prov1d1ng the same percentage is applled
%_ ' . e N @

4

con31stently to alil- propertles w1th1n a jurisdiction (Kelth 1966)

The same author adVLSes that(/he a4ssessor must not base hls crlterla B

on current sales alone since many are not JuStlfled by an analysis o
oo . .y 3‘,'} c o~

-of Lhe related economic facts. To do so would be unJust to the v Tl

. e

. property owner (p. 448). A“ R I SRS S
’ Hls remarks reveal one of the maJor dlsadvantages of ‘using :

o - ™~

aSSessment data for an alrcraft %giie annoyance - prope;ty value -

e - study: the ratlo of sale price  to assessment value is not consistent
/_.l~_ [ * " . b’é
‘ o In fact a pllot study conducted in Edmonton showed that the ratio
Y

fluctuated between 23 3 and 48 6 percent (Assessor s Department, 1973)

o.:' cgy

v

”
N st . [



,

Thus, the pdSsibility of using assessed values, together with a
‘,.‘ k]
constant multlpller, as a proxy for sales prices, has to be excluded

Furthermore, since houses are assessed only‘every flve to seven

" years, a(home owner may improve his property considerably and sell

T
b
it for a much -higher price before the cmLy appralser mekes hlS r0und
G»
agaln. A lS@)tax on an expensive house could further‘influence'the
o ‘ . S oA :
price'.g Another'ﬁgssible,danger’of using.assessment data should be

L]

carefully examlned do the assessors make prov151on for homes

N ‘rb

located under Or near the fllght path, in that they allow a’certain'

percentage to’ be deducted from thE‘aSSESS&d alue? Suth an arrangement

\

d render the data useless for the hypothe51s of . this the51s would

’

be defeated ‘ j. - o - o

©5.1.1.2 Mortgage_Appraisal Value o L " o
. T c ) . '

Mortgage appraisals are perhaps more realistic in that each home
is inspected carefully to determing its actual value. The limitations,

hoWever, are similhr_to the foregoing method' the appralserhmlght have

,

taken alrcraft noise info- account' the lending ratio has changed -

~ e

: cons1derably over tlme (as dlscussed earller), even, among similar .

propertles rh the same yagr, all homes that were bought w1thodt a’

o | ";«r_ Sy

It is argued that %hls jtr%ue 1s partially reflected in the

N

\enormous range of 23 3 to 48. 6 percent. Accordlng to one source,

Mr. J.Thom, superVLSor for resldentlal assessment EdmOnton about

one half of all 1mprovements oser flfty dollars are unrecorded
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~ The thlrd method of determlnlng changing property values is not .

v -

new mortgage have to be excluded; and data collection is difffcult

.

because it is hard to identify the various mortgage companies

involved. i
# It © soupes 2d that these restrictions are severe enough
to disquali. .sage ‘appraisal data. - )
‘\ ’ N 1
\ ‘ _ i :
5X.2 Property Price. :

1

a

by estlmatlon or assessment but by recbrdlng sale prices of property.

o

They ate probably the easiest data to come by x;t they are, as was

v

‘'shown before, subJect to fallac1es and possible shortcomlngs.»

Keith (1966) has warnedbthat sale prlce data can be the most

’

ﬁd;sleadlng of adl market data analyses. They are full of exigenc1es

>

for both the seller and the buyer anc should not be depended upon

unless each sale is thoroughly gxamlned The most 1mportant p01nts

to consrder are:

- Dld buyers and sellers deal in the hlghest and best use/

of the property?' o fogT
7 single~family homes are under-scrutiny, and in a
homogeneous--neighborhood there is no better use than

that indicated by R—l‘zoning.‘:- L L o

—'Did purchasers and‘séllers know all potential usés‘bf
, _ - . . T e
. the property’ L . ' —

&

»In purdly re31dent1al areas w1th R-I zonlng the obJectlon

o . . - . o - ‘

i loSes in importance.’ _
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- Wére‘the terms of payment . similar?

Favourable mortgage rates can increase a price
® : . ) g ",\\V\“ N . ~ ’
substantialle theféfbrgx all mortgage agreements
. \ i / : : -
should»behrecdeed in detail. o , » - N ‘
.+, - Dbid "depressed Piii5" transactions take place?

—i,

Land title records indicate both the old and the new
. . ) : , e/ -
owner.. The reseaxcher 'should eliminate all sales
w o . : - . » o .
‘ between parties of the same name..Abnormally low '

o

"prices will be corrected through a "sworn_vaiue"~on

the transaction doculient. . - e,
- Wegre sentimental. values equal? U T

< . - i —-— ’5 ! N
Potentially an important, criterion (affection to
_certain neighbors,'childhood memories) it is impossible

. o quanﬁify éccurately. o o S
~ Was any pa:ty,under pressure to buy.ot sell?}

Unusually'high,mortgAge rates may.hint at.a pressure l“ . _ .‘ 

to buy, but may.also indicate a aigh-risk property.

A very low sale price, on the other hand; cauld mean _

» a forced sale. These transactions should be ~xcluded. //_ -
- . . R R S | AN o
>Ihere are certainly other influential critéria but these siX'DbjéctiénS-
R ' . n IS L : _ : 4
are the most important. None of the remedies and.pfecaﬁfions'

§uggestéd~is a definite solution. to the piOblem-buﬁ”théir

' ﬁgpiication miniﬁize,ﬁhe-riék of @ biased data sagplé.; S '.j;"

. »
N e . -

'Sales prices have to be collected, and. this process in itself
is subject to criticism. Only two methods,dfvdata collection are
feasible; aﬁd'theYiwill be discussed in the next section.

-



'5.1.2.1 The Multiple Listing Service (MLS)

e

VMLS data are avallable on a monthly schedule and contain a wealth

" of. inFormatlon such as vendor's name, size of home, age,’number

of rooms and most importantly, 11Qted price, expected down payment,

paid prlce and actual down payment. Another advantage of the ‘system

,is that transactlons between relatives and friends are practlcally
'ellminated "Also, Becker (1972) found that MLS data were'f:~} N
representatlve ‘of general housing prlces and trends, at least
"for Oakland Calltornia¢ .,-"_ ) u - ’,' *> 4
| And yet, even if Becker.s results .and generallzatlons can
be extended to the Canadian market, the Multlple Listing Service
-does have potentlally proh1b1t1ve drawbacks, for. example"
=~ none of ‘the transactions that were completed W1thout the :
1nvolvement of MLS agepts would be avallable. In a\small
sample a loss of more .than sthy percent of the homes, .
-as fo the Oakland case, could render the results useless.
.= no mo;Zgage condltlons are- glven, thereﬁore preSsure_to -
' buy cannot be detected . - . . o
- perhaps\\osf‘lmportant is the questlon of data coding
‘MLS data are recorded by address w1th1n large, numbered
'.tracts of‘01ty land The addresses are not in order
therefore, any attempt to followsup the sales hlstory

-'of a large sample of homés requlres the help of a compute

AUncoded data cannot be utilized. S LA

101



A o - 102
.‘5 °
M

< ) » 42"«—\ 1\‘( 3 |
}%ﬁﬁinally: the establishment of w&ltlple Listlng Services

T

e
was - not unlform %n élmé for all’cities and the systematic-
‘ \ '1
recordlng of data might not have begun until a much later

date, p0831bly too late for a meanlngful sales hlstory. ; ‘

s

If these questions, w1th the exceptlon of the second one, can be
.3 .
answered p031t1vely then MLS data must be considered an excellent

source of market prlce 1nformation, while a negatlve response to

: only.one of them will prohlbit the method

\]

5.1.2.2 The "Transaction Sale" Price

T

‘Another system whlch,ls,known for its completeness and accuracy,

~s e

is’ the "transaction sale" prlce.vThe 1nformat10n can be found on
transfer of title documents in land tltles offlces. It represents -
. . . o, .
the,real sale prlceledvantages of this collection method are that
- 1

all propertles are traceable, mortgages are recorded wlth date,

agount. and terms; and mlsleadlng sale condltaons such as’"Agreements-

e

7’ )

for Sale' can sometlmes be 1dent1f1ed 3 ‘The mgrhodLS“principal :

. N - _
dlsadvantage is a lack of information on the list price and expected
3 . . . ' : . .

Y

3Upder an Agreement for C?le the vendor sometlmes forwards- money
~, '
towards a down payment or a mortgage, but keeps ‘the property S title

as collateral". When the sum 1s paid off, perhaps ten y rs after
- &
the sale, the tltle is transferred to the buyer. Thus a trEle

' transfer may appear in the documents ten years after ‘the’ actual

<

sale took place. R : 7_ - _ ,



down payment, or on any lot and house characterdstics.

- . R . L
A peculiar arrangement in the title transfer simplifies

. . ) ’ . . ) o a ! ; L
the collection of-data. The "assurance fund value", in the case ¢

of SLngle family homes, almost 1nvar1ably coinc1de§ with the
‘sale price, thus making a document search unnecessary.é The‘sum
-¢an be read off the transter of title'document, together with’the
other pertinent information. |

The Land- Tltles Act (Chapter 198 197 ) of Alberta defines

" the assurance fund value as

The value of land...[which] may be as tained by the

‘oaths or affirmations of the-transféree...an whose = FO :: .
~oath or afflrmatlon he [the Reglstr lling ' ' e
to accept. '
51 . . . . ' ' . ' .
I v (s« 161.2)

‘ Usually the sale prlce appears as the sworn value, which in turn

o

is copled in the assurance fund value Another prov151on in the B

v .

act makes it difficult for artificially low or high sale prices
to remain conccareds:

Where-for any reasons the valuation of land glven to the T
Reglstrar is unsatlsfactory to him, he may cause an

evaluation to be made by an,lnspector -of transfers and v
o Such valuations shall be taken to ‘be the value of the land.

(s. 161.4) . S

"The assurance fund‘is_set up to protect land titles offices'
against overSLghts and other mlstakes by the rECordlng offlcers. T

The assurance fund value, therefore, represents the actual price

e

of the house, if reasonable, or the estlmated replacement cost.

v

'»-1n'the.unreasonable cases noted.:

o
©



To sum/up: the transactlgn salc prlce offers accurate but

5.2 Choice of Pricing System ’ L
—--T—~————————Ji—ll~—f_ . o

-

It was decided to make use of the transactlon sale prlce described
above.,The reason for 1ts choice was 81mple' 1t was the only one

- feasible for Edmonton ~Jax assessment values had. to be excluded

‘o

because homes under a fllght path are allowed a tax -assessment’

- reductlon of up to 8 percent dependlng on the noise 1nten31ty.5'

L

These records can, therefore, not be co- 1dered for they defeat

the'hypothesis. In addition, the large fluctuatlons in the ratlo

of. assessment value to sale prlce throws doubt on the usefulness

o

of assessment data.

renders - thls otherw1se valuable source 1mpract1cal oy

o
'

" The- transactlon sale prlces were determlned in two Steps.

1. At the Assessor s Department propertles were: looked

up under’ their addresses and the legal descrlptions'

. . were recorded Slnce a vendor notlfles the taxation

Q'?J

PN

R ——

Personal conversation w1th Mr., J. Thom, Supervisor for -

o

-

re31dent1al as@essment City*of Edmonton;

-

. B v -
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- office immediately a house is sold, the roll card
. served as a useful index of transactions. At this

h.stage,‘out of'the original sample, housdgwith at

"“least two sales over a period of ten or more years,
and thesd with at least three sales QXfr a period

of five'or more years were selected. All other

§
:
0

propeshies were rejected i

‘ 2 The sales hlstorles of - the remalning homes (220 out

" of an orlglnal sample of 512) were then traced from’

= o ’files in’ the Alberta Land_Titles Office,vwhere the‘
| number of properties dwindled furthét tohi88, due
mlsplaced flles and other ‘adverse conditions.
- (//,éﬁ{lot study comparlng 30 ass;tance fund values.
- with the documehted_sale prices showed no devietion;
thetefote all proéerty_prices were recdrded‘ftom
aseurance'fund values. The advanﬁége of this-@ethoa.

" //?
. : L ‘ . . % 6
7 - was a considerable saving in time.

N

The greatly reduced number of properties made it impossible to execute.

an analysis price slope vs. noiserunit to the desired detail (see

3

. - J i ’
6It should be pointed out that this method is recommended for large~

oy , A o . - 2
scale price recordings only. A professional appraiser or real estate..
Y - . . - & :

consultant has tqii:cure the:documented sale price as a sound basis

. for his calculation®. An odd diserepehcy not affecting the general
.trend may pre quite important#for the individual case study.

- - -t
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g

figure 2,3). A lack of homes in the 35 and 40 NEF. range made the b

inclusion of those data under a more general 35+ NEF heading

3 -

advisable. . S ' a4

[

’ ’ A
-
?& | | o



. CHAPTER SIX,(

Z

" ANALYSIS AND EVALUATION -

6.1 Comparison ofﬂPrice'Trends 5

. control squares

. §

’ Table 4, l 1llustrated the predetermlned fllght path grldé and their

5 together with an index of 31m11ar1ty Ehe pfice

trends in those palrs ywere then compared 7and ‘a Student 5. Thtest

was adminlstered to determlne the 81gn1f1cance of variation.

’

-107

e Table 6.1 éignificance Test of Veriation
* pair arrangémentf .treedom T value-for
N : ' ) pair
o SR
| 39/ 110 (25, NEF) 36 28.98
19 /-18. f(zs NEF) 4 2.353
C L9 /L8 30+ NEF) o 48 ~ 9.576"
‘M10/ M8 (25 NEF) - 44 13:23 ‘
MlO[;ﬁS, - (30+ NEF) 41 24.26
M9 /M8 h(zshuEF) “ 41 4.575-
M9 /M3 (30+ NEF) 33 10.707:
07" / O7Ifh(25.NEF>/ 20 *j13o§62_;
107 /‘07:‘t(3Q;,NEF) 24 7.36
'o7 )>O6; (ZS-NEF). 33" ‘ 21:66-
,_107 / 06 (3@# NEF) E 33lf' 12.67

_ significantly
different at:

’yes-

- .0257 -

yes

‘yes

“yes e

yes

yes - 'ﬁ=4 S

yes

. yes

yes

'v...P :

yes
yes.



-_randomness.

N the greater the prlce ségpe

A R

° .’

© p7/ b% (25 NEF)

calculated by feédlng sales data (prices and dates) into a computer

are 31gn1f1cantly dlfferent from each ot

N

her

33 6.02 yes.

© P71/ 06 (30% NEF) 18 . 5.70 yes '

gg / Q8 . (25 NEF) 21 .66 yes

R9 - ‘ - . o in " |

99 / Q8 (30+ NEF)._ 33 13,61 . ~yes (

gg’/ R9 27 1A o

R9 . R I' = . ‘,\
Q9 /RO .3 28.2 yes <
The last column 1ndie£tes whether sale Price trends, that were ;

N

The 1nformation was

needed for edch grrd square combinatloncas 1ndiqated in the first

. A yes wquld indicate

'probablllty) the Price trends ar

one, Q9 / R9 (n01se—free)

51mllar in its Price. trends

values (dlscussed in the next se

°

.~

With thls 1nformatlon sec

L

‘the Price slopes and determlne

square palrs support the. hypothe

increase more slowly in value th

that,

e dlfferent

c

.- The remalnlng 16 pairs and their slo
&
tfon) had to be accepted' their

slopes were so dlfferent ‘that there was only a 2 5/ chance of

.

ured one can

N

for all purposes (97 5 percent

of the l7 palrs‘only

25 NEF, had to be rejected for being too

now look directly at

whlch and how many of the grid

31s, that n01se—affected“houses'

an n01se—free homes.

‘fhe comparlson of slope gradlents, One. should bear in

Table'6;2§gives
T

mlnd, that

 -the steeper is the prlce 1ncrease._'

Therefore,AaEMarea with a lower" sloPe value 1nd1cates a more gradual '

,m,,.a,'.‘(,
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o S , S T 109
C e . . o
R fprice incrgasg. This : (

o

point tan be demonstrated with a

diagram; -

: T 1974 , ' )

. - ' .. \ . - > . ’ BN
2 T - - o ‘ Tl T '
FIGURE 6.1 “Example of a Generalized P%lce Slope

i

Al

N 5

— where A = 1ntercept for O years (1900)

L . . B= prlce blope . | '

: £o= years v T
e - %

T

- . ' 3
G = new value for t‘years S ' :

Y: .‘
: . ] -“ » - s
' L . 9 L. : -, ‘
L \ L . . Voo .
.. C is determined as: AR I
i : . | - 5 L e - N - - T /. ~. L ) .
- N A+ 2t - N ‘
_ L : N : o . .
. . ‘. ‘ . - [

If B =0, ;cheﬁ‘iBt = U /NC.= A for the n

1ntercept value would ObVlOuSly not phange. L
oo o _ R
Increasing the - slppe B resulgf in ‘an ¥ o o .
: 4 _

1ncreased Bt and C.

,
1
=T
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v h ™% )
“"': : 3 i /T, A‘ . . 5 | " g\- .
N . ~Table 6.2 Comparisons of Price Slopes - .- n”\ e
Ewlr arrangement _+ " price slopes » . hypothesis confirmed ?

) uﬁ@ (25° §EF)  .02163 / .01508 . R . . -
L9 / L8 * (25 NEF) © .01543 / .01503 L * no
. Qo+ NER)  .01752 / .91503 . ! no e

© M10/ M8 (25 NEF)  .01306/ .01604° . . . yes RS

(30+ NEF)  .00978 / .01604 - . yes. .
M9 /M8 . (25 NEF) .01722% 01604 . ;o . '~
(/ " (30t NEF) ~ ..01266 / .01604 - yes o
. L R & : L

07/ 07 (25 NEF) ~ .01541./ .02508° ‘- yes
' | ‘(39% NEF) . .02287 / .03508 o yaz
‘07\{.06 (25 KEF) ,s.oisni’J;foiéeg b es |
_ -(3o¥'NEF) 02287 / 01866 t L a6 . 5f,;

P7 /06 - (25 :NEF) 1ao2167’/ .01866 1_ © ne }f S i ‘*:
‘ L"(30¥oNEF; 02128 ’. 01866 S ',;fnéf |

gg /‘Q8§ (25 NEF) ' correlatlon only 74672, rejected o

S (30+ REF) 65423 / .03857° 5 o ‘na'f B
me L N R g

~
]

2 )R v—~(30i;NEE)__vﬁLEﬂHE}ﬁL~TOll84 e no— .
Qy . - ‘ .
VThe_fesultTof the‘abo?e'comparison was'9 : 6 against the hypothesis.
‘ Yoo o T T

I
' _;1‘"3-
..

AJ -

6 2 Dlscu531on of the Questlonnalres and thelr Flndings o A
N N R . N . ‘2' . B . s o : . . .

To complement and-phopefully, to’reinforce'the priceltrend data;‘two “a
questlonnalres wére adminlstered before the outcome of the prlce

comparlsons and 31gn1f1cance tests was known The t1m1ng was to/h\\

R C e -
- . .
B ) ) {um~



, ‘ ) . 111

, - J . . . ]
guarantee an unbiased questionnaire design. ;? ;o
‘ v o i Wi ]
9 . e ) 4

6.2.1 The(ﬁomeowner'Qued&ionnaire

: < . .

‘,_7 . ‘ ~
’ was felt that a telephone interview would serve the purpose

well to. fathom people s%reactlon to a1rcraft n01se, and would
N \ ) ’ 0
put the homeowner more at ease in answerlng, or refu51ng\to C :operate,

The homeowners were selected accordlng to the follow1ng methoc'

.

s

eVery housge, that was owner—occupled and under the- influence of

, 'alrcraft n01se was chosen from the~final sample of . 188. The own o

-

were then contacted by telephone} those who refused to COoperate

“.were naturally labelled as’ fallures » as were those who could not

be reached after flVé attempts over g three week perlod Ninety—two

o

homeowners were approached, and 69 answered and cooperated thus

> .

giving a success ratio of 75 percent. - , ‘ - . -
The- follow1ng questlonnalre was the Tresult of some

‘modlflcatlons to'a 31mllar one tested in a pllot experlment on

' . - 2

seven persons: ' SRR . e

T

L. Why did}you purchase thls partlcular house? Was it~

a),close to work’ » o ‘ S . .

b) close to a preferred school? ,

i * . - . . o ‘ S
' c) close to amenltles such as arenas .a_shopping centre?
'd).the only one. ‘you could afford’ - o L

< e) for other reasons? 5 ’ -

2 At the time of purchase were. yOu awarpg of the n01se path

above you7

N



A loeation.again? v }‘

T 'If no:

N

i ﬂ. If y-es:?

'« a) could you use your knowledg as a bargaining point?
If no: T

b)‘wouid you have bought the house for. the same price,
if yeu hada known? J ( :
, 3. Being in a similar economical end fémi;yhsituation; but !

&

knowing what you know now, would you buy in this

¢ : ) . - ‘
4. Have you mad® any ﬁajoré;mprovements since you bought the

h@use, such as building a rumpus room; a garage, a patio?
L : : . . .

0
>

a) ddid the prox1m1ty of the fllght path 1nfluence
your dec151on? ’

5. Do.you thlnk the ndise or flight path makes yOur home
vdlfficult to sell, as the noise makes your dlStrlCt less
de31rable to llve in7 R

o

6. Dld you get accus omed to the alrcraft noise quickly?

7. Are you concernedy about a p0331ble alrcraft crash?

Y, Dld you encounter an& dlfflcultles, because of the fllght
r , path, in obtaining % mortgage?

10. Do small aircrdftfbother you morebthan large ones?
e ) . ' o R

Here are the results: SRR

Question 1t a=11 b =18 c=3 d=5 &= 45
Question 2 : yes =42 (yes-yes = 2. no = 26 (no-yes = 16
: ‘ 4 ~ yes-to =40) . no-no
undecided = § - ' '

i

8. Qld the seller tell you about ‘possible noise from aincraft9

10)

112



“ t

_ ¢ | ’ s
Question' 3 :°  yes = 39 - ho = 27 undecided = 3

‘1 refused = 5

Question'é : ‘yes~% 48 . no. = 16 (no;yes =
) R no-to = 15). v
Question‘s : iyes“=”23 ' no =31 uhdecided = 15 -
Questlon.6 : yes = 39 “no = 28 _lundecided_=:é o
-7 Question 7 : oyes‘= 32 no = 31 -undegided = 1 b
Questhn 8 :  yes =.41 : noe='49 undecided‘or;; )

- non%applicable:¥'16‘.’
. » - % ) - .

Question 9 ‘yesle 1° _no Z 54, paid cash = 14 . * .
. ~ N C ) s
" Question 10: yes = 29 - no = 37 undecided =3

g T e s T e v

While the first question served to act as a "flller and an - v

1ntroduct10n, it was qulckly recognfbed as a poor inltlal question,

i

~ .
,for many people became apprehensive and théught 1t was - too personal.

, Consequently the 1nterv1ew strategy was changed to asklng more

TG

neutral questions such as number 6 and number ﬂO flrst The author‘

k)

encountered the most dlfflcultles* however, W th question 4

almost all interviewees. heSLtated with the answer; and five refused

it outrlght. The thought of a ‘tax assessment offlcer enquiring into ‘

].taxable home 1mprovements must have been the reason."

¢

Wlth.respect to the hypothe31s it was felt that questions
2 3, 5, 9 and 10 were most 81gn1f1cant About 61% of the buyers

were aware of the alrcraft noise but only two were successful in Y
. o

-us1ng it as a bargalnlng means Most people’ agreed, though thatv~

the «dea had not even .occurred to themr The large,segment of buyers

who were not aware of .the n01se is. astonlshlng, yet 1t is in

.. . 4

'.»vkeeplng with the fact*thatﬂonlf one out of - ‘twelge sellers (agent

1or home owuer) 1nformed the client about pcss1bIe noise.‘Is thig

113
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homeowner questionnaire alo;er' SN

= L 114

- N
v

evidﬁnce that‘the‘sellers were reluctant to disclose informatipn_

that could cause their prospective customlrs tb lose interest?

- . »

" Or is it just ‘that the fact of alrcraft noise was taken for granted

,in the belief that any prospectlve buyer would know that the alrport

. Was nearby? It 1s 1mpossiblé fo answer those questlons from the -

It is of 1nterest to note that ten buyers (39 percent of

that segment) woulo not have bought the house for the same price, ‘.A

{
.

if they had known about 1ts exposure to aircraft noise. It is mostv
assumlng; however, to; expect the OWner to dlstlngulsh between a
fundamental aver31on to alrplane noise and one that was acqulred :
“after living in the. house for some time. It should also be pointed
out that many OWners efalm to have been assured by the City of
Edmonton that the alrport would be closed; about twenty respondents,
stated that they had bought upon thlepremise. .

' : ) S

-Slxty—one,percent of‘the.owners who did not-know about

had . =

“the'noise stated that they would not have changed thelr purchase‘

decision if they had known This view is supported by the results

of question 3 to som: 2xtent, - for 59 percent of the 1nterv1ewees

wou'd buy in that partlcular ‘location again." ‘ _ ,'“ BN

- -

Regari}ng major 1mprOVDments or\ih:bhouse, only one person

out of the 16 who had not improved their h uses,.c1ted neise as -

o

'the reason. At least 70 percent of all homes had been 1mproved though.

©

fhls hlgh p“rcentage may 1nd1cate that many people 1ntended to atay

H

for a few years at least and thought that to 1mprOVe on domestic

llVlng areas (e.g. bUlluiug a rumpus room) was a worthwhlle



- those two questions (in favor of the assumption) while 48, or

70° percent, answered with a "yes—no or'"no—yes" combination;

w115

expenditure. This argument is not conclusive, though for some -
homeowners may have regarded the home ,improvement as ap investment.

-~

_ When asked about the ease of selling their houses, the

)

(.
opinion was aivided and many intervieWees were undecided. The most

significant point is that only one—third of the respondean were

conVinced that resale would be a problem because of- aircraft noise.

Many of the optimistic views came from the reSidents in grid square '

M9, who live in an exceptionally stablt ieighborhood Many of them -

mentioned that they had’ been approached repeatedly by real estate

agents. It was the residents' consensus that a low crime rate- &g:' A

=

OplnlOn not confirmed in the crime rate diagrams, figure 4.10), ~

- fore

proximity to the city centre, a good bus service and nicely kept

t

homes made for a low turnover rate, and that ‘the desirable features

v -

ogtwcighed the noise disadvantage. While grid square M9 was the only

noisy area where people were outspoken about pOSltlve liVing

conditions, there was no district where neﬂative Views were expressed

, .
by a maJority of the interviewees.__

Most people (57 percent) got used to'the aircraft noise

.~ .

- quite quickly, but those who did no$ werfe. muth more outspoken When,

) comparing these results with those from question 7, the pOSSlble .

"\

danger from an airplane crash, one can’discern a startling fact' S
the popular assumption that people are annoyed- by aircraft nOise

largely. because of an undeilying crash fear Was ‘not valid in ‘

N

Edmonton £y case. Only 21 respondents gave a "yes-yes" or 'no»no" to

éf' ,r? | ;' | ‘ ~'1 \j.
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thereby refnting;a:relationship‘betWeen crash fear and noise
annofance. g
¥ The .relationship between the availability of mortgage funds
and aircraft n01se was clear,.for onh& one person had'encountered'
' any problems. But the 31tuat10n may have changed in the last three
years, and will do so certainly in the future, as-we ehallvsge‘:
in the next discnssion. | |

- ‘The final point in the homeowner questionnaire was of

i

particulég interest: almost one-half (42 percent) of the interviewees

‘—‘_‘“““ompIa“““ﬁfrhat—Sﬁati—atrpIaneS—were—mnre—botHErsnme“th‘n the

-

large ones, malnly because of. the far greater frequency of operation.

[

This finding, emphasizes the need for a new annoyance measure that

- takes the small aircraft into account.

o o 4

'6.2.2 The Lending Institution. Questionnaire ' : - ®
. N . QE ) . . )

. .
It has been recognlzed by Central Mortgage and Hou51ng Corporatlon
(C M;H c.) offlclals that noise above ia NEF is 1ntole}able under N

%any c1rcumstances, save 1ndustr1al and man\ erreatlonal land uses,'

and that'homes affected by this level of1noiSe do ndt merit financing.~’

1 - : i B L0 v _ . . - ' N
In another case study, \in Leduc/Alberta, a strong correlation
between trailer.home‘residentSf crash fear and noise annoyance

from. aircraft operating fron Edmonton's International Airport was :

\

found (author's interview with Mriggﬁarah Trogen, who‘condncted
. . . . . : - -+ . \

the study for her M.A. thegis'researeh), . .

N . - } ) -
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' This rule, however, is- applied only to new. houses, older ones are

"presently exempted When the ‘Lending institutions were contacted ‘
‘1t was with the purpose of gettlng 1nformat10n about noise—related
mortgage pOllCleS for new homes. No: revelations about finance
restrictions on older homes were expected, 51nce‘question 9 of the
homeowner 1nterv1ew had already shown that these were not affected

Seven banks and seven mortgage/flnance companies were

approached for‘answers to. the follow1ng questions°'

@ -

l Does your 1nst1tutldh vary its mortgage/construction loan ‘

terms or lending policy if a,residentialmdeveIOPment goes up
a) right _under a flight'path‘within 2 miles,of'the_airport?
- b) somewhat away from the fllght path but Stlll in the

high—n01se zone?
. i . )
S 2. Does your iastitution care whether a flight path with high ‘
noise levels crosses a property line, for which’ a loan

application is received?

3 Do you thihk that a flight path has any 1mpact on the value

of resrdentlal land or ex1sting re31dences?

(adOpted and mod1f1ed from Kinnard 1967)

All of the banks contacted insure their mortgage loans with C M H C.

and are thus subJected to that agency s standards and regulations.

The loan officers- WEre‘not prepared to. voice the banks' opinionsvand; e
repeatedly referred to C.M. H C. loan pOlicleS. These can bel "”‘ o
summarized as: oy

a) C.M.H.C. . does not restrict funds but demands SOund proofing

in the 30 to 35 NEF range. T S



" b) above 35 NEF no constructlon or mortgage loans are granted

c),geographical location in relatiomn to noise sources is
unlmportant, the noise level received by th\\individual

.

site is the only factor that is- con51dered 2 ‘ N

w,

All of the seven mortgage or finance companies .answered.
Their responses ranged from a very-much—concerned'diSpdsitinn,
where all questions received a definite 'yes', to the could-not—

care—}ess attitude with_all questions resulting inia 'no' answer.

>

In.fact, allianﬁuﬁxs_fﬁll_lnxp_Lhese_extremes,.theiratio_being

4 : 3 in favor§é£~the unconcerned attitude. It is interesting to"f

. . <
P

observe,~that t%ree out of four mortgage'éompanies weie definitely

g St

: : i \ S o - :
c.nc zrned,” whereas none of the general finance companies were.

T °. may be a reflection of theswillingness of finante companies.

. 1
+ RN
s .

to_aqcept higher risks than conventional, more conservative lending
institutidns such.as specialized mortgage. brokers and chartered

. banks.” e < . o L

T

2Telephone interview with’Senior-Inspéctor, C.M.H.C.,

Edmonton Bn?nchi

However, ‘there was no difference in mortgage interest rates
Setween géneral'finegyé companies and specialized mortgage brokers,
but chartered banks were considerably lower in their interest charge.

e r
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_Thls task was fac1lltated and the’ results became more: meaningfuL e

'_:$12,600. Using controls as a base (coincid ng w1th the x—axlsfln

C - 119

S

6.3 The Noise“- Penalty Gradient

$he earlier suggested model of a noige ~ penalty gradlent (figure 2 4)
can be applied to the average results of the }:25, 230+ NEF and
Zcontrol area price slopes. It proved 1mpossible to work out an

arithmetlc average of logarithmlcally expressed slopes, therefore

a programme was designed that averaged the sales prlces for each

year within a summation area (e. 8- 325, 30+ NEF) From these a’

<-ummary slope was computed but it proved meanin@less because

“of a frequency of sale weightlng system that penallzes areas w%&h

B

a low turnover rate. This peculiar problem can be 3vercome in a

large-scale case study, where frequency of sale will approach

a D,‘, .

near—unlformlty throughout the entlre area. and thus becomes %;ﬂ C

Ey

1nsign1f1canr. TR

. B
=

Another hethod was needed, and' it was dec1ded to calculate‘:f

a
N .

the galns from year to year thus glVlAg a, relatlve prlce increase.._"

1
' .. ot

.(_

v

because of 31m11ar prlces in the base year of 1959:» Q@ntrols‘zrﬁ R

$12,500, 25 NEF = $13, 800 30+ NEF = $10.900 and® 25, 3o+ NEF =

figure 6.1) the other prlce 1ncreases were deducted from ‘the bas%f’d ‘?i L 'm,v

or. control value An example may clarlfy the meLhod ”
From 1964 to 1965 the base pr1ce increase was $450 for the
‘average house Durlng thlS period the 30+ NEF value was only

.

$300, thus rece1v1ng a_$150 penalty. The 25 NEF flgure,_

‘hOWEVer, was $750 and recelved a §300 "n01se award" — d R

-
s
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To- galn a A$/NEF unit number as suggested in. flgure 2.4 it was

"necessary to d1v1de the yearly dlfferences in price 1ncreases by ‘ -
the NEF dev1atlon from the- control No hEF value for control years
could be Bétaln%d but since C. M.H.C. suggests that the first

i complalnts begln at the 25 NEF level, the 20 NEF were chosen

? \ - ‘

arbitrarily as’ an acceptable background noise (c. M H.C. 1971)

1 ’

The div1sors, tnerefore,VWere 5 fotr 35 NEF 13 for 30+ NEF (33 NEF o 9

- -

was assumed as ‘An average value) and ‘l@r > 25,30+ NEE‘/" The adJusted

prlce dev1atlons per NEF Were plotted against the y%ars 1959 to

1971 4-as -shown In~f1gure‘6‘l"

A
Y

' Averaglng of the fluctuatiOns showed a "gplse award" of
$3.83 / NEF.x”year for 25 NEF zones o
$17. 33/ NEF x year for 30+ NEF .zones-

$9.08" / NEF X year for Z25 30+ I\ﬁ zQnes

g The wild fluctuatlons ‘of the 25 NEF curve are dece1v1ng, for it were

' 'the n0151est areas, 30+ NEF which recorded the greatest relative gains.

A
~ RS

-

Lt
-

6.4 Critical Evaluation of Results .
¢ v '
After analyzlng the questlonnalres the results of the price slope

vcomparlson come 4s ne surprlse. But they make . the City's tax

assessment allowance of 2 to 8 percent appear rather futlle.

o

- The prlce behav1our of grlds MlO/MB was not expected MlO'
slopes of 01306 and .00978 rank among the three lowest encountered

in.. the whole sample. Since- MlO is located very. close to a runway,

’

these low values alone would support the hypothe31c but gain in .
: , ' W -



.dec1s1vely and thus eas11y override the noise (supply) omponent,

'1mportance when one analyzes the geographical surroundlng Both

LN -

the Glenrose Children s Hospital and the Royal Alexandra Hospital

are within easy walking distance, and the Northern Alberta Institute -~

e

of Technology is not much farther Originally’it was feared that

these major employers would influence the house demand function .

renderins he findings useless. The opposite result, f-cOurse,

. \
reinforce: thechypothesis. b

- ‘ . . ' ‘ ' ‘ . -
The two questionnaires and their results blended nicely into

r‘\ .
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o

) changed the pictur entirely. : _ - : N

. care taken in matching the noisy and the control areas. Not even

the—overatt plCture There has been no mortgage restriction in the

- used homes marketaln noisy distrlcts If there had been, then

house prices would certainly have plunged sharply and might have

4 3

&

o o / . A . \_r
It waS'surprisino7tb see a direct relationship between .
. o\

) ) N )
noise annoyance and price slope' the greater the aircraft noise, e

~ the greater the gain. It is very difficult Yo account for this

trend. Obv1ously, a 31zeable segment of the population does. not

. . | 1’?3’_'

: min& airplane nOise, no matter how loud it is. Yet it is not

\ E

. understood why the buyer should pay premium prices for the aff%cted
: homes The‘lure of a 10Wer tax assessment, up to 8 \parcent. . savings,"-

cannot be strong enough for At hardly exceeds $60 P T .year.. Also,“

there should .be no decisive locational advantage because of the

e

different kiﬂ@_of zoning categories can be held respon31ble,

Withlthe exception of J9/IlO all grld pairs were zoned similarly

EN

. L
. \ " . . . ‘ T . _. . ‘b. ) . ‘ Q‘ .:./,'-_
B . . . ) o vl.t ) . . .



’ h.

\ . to ) c 4

It might be suspected that -there is a higher turnover rate in the o .
. . € | . ’ «

exceptionally loud areas, and that with each transaction the'pfice <

T : S _ _ o ' S N
,The faet that many_homeowners or agents do not . .

s goes up a litt}e
X SN e

~ ‘1nform their cussomers-about the n01se, speaks ‘for this possibility

variation between n01sy and quiet areas in general

In criticism, - the relatively small sample size may be’

>
L} he ) ~

. the major shortcoming a few exceptional cases may have 1nfluenced
= ‘ -

the suzyey undu Y. IndQ_d4_Qng_QI_LHQ_exceptlonal_cases_p f'

-~ T

cduld distort the price slope and thus the ratio, for on the FRREEE m‘

ayerage ogly fourteén houses were analyzed 1n a gr1d square, and

a

- Cor
Just seven to elght within an ind1v1dual noise zone, e.g.. L9 (25 NEF) .

-
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. e *- CONCLUSION - _

- PR

Lo

.
- V. . © Lo

o

This the31s&was based on two.hypotheses and two maJor research N
obJectives. The first hypothesis argued that the intultive fear
of aircraft noise—affecteébhomeowners regarding the relative e

depreciatlon of thelr properties was Justified It appeared that

lx\shortcomings in. tqe legal system, and particularly in . the

process of . collectlng ev1dence, saved aircraft or alrport operators

:froém being swamped w1th damage orders. s
Of 16 n01<y/qu1et grld square pairs that ‘were carefuliy

‘ o
selected accordlng to - 51milarity 1ndex, six were in favor of

0
P

’,the hypothes1s, n1ne against it’and one had to be discarded

i Thus, for Edmonton s Industrgal Alrport, 1t was shown that most’

o 4

of. the nois areas show a faster climb in ropert prices than .
YK\ P y )

N . -

.

the1r unaffected control counterparts, and that the fear of
property prlce loss was unfounded Sel R - .

Y «

The second hypothe51s was linked to two. questlonnalres

that were administered to solldify conclu31ons reached from

prrce slope analyses. It was argued»that homeowners would expr ss

. 1% 5

_ thelr Vlews in accordance w1th a negative or p031tive outcome of

the first hypothésis. Indeed a. slight magority oﬁ the owners

r

contacted in n01sy areas d1d not mlnd the n01se, and most would

- - . . 8 Sy . . . ‘.u,. ’
w . “ . .- - ) » T
F} : A ) - . v"\‘ . . . .

,\ ‘. o N j'~ -- S L 124 ’ ) - R ) ), i
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-y 1n the same“looation again. Interestingly, the ratio was also

Gon

9 % 6 in favor of the would-be buyers.
Anbther questionnaire, that was preSented“to the loan

¢

_offlcers of mortgage and flnance companles, revealed ‘no restrlctions

on n01se—affected used homes, and not even Central Mortgage and

Housing Corporatron~(which is usually quite'touChy about financing
v a :

new homes under flight paths) had reservatlons about investing

morey in those older homes. Flnanc1ng restraints would have had

1

serious negatlve effects on the prices of noisé—affected“houses,

-

The fact thatathere were no reStrictions>supported the favorable
. ‘ £y . : :
price slope behav1or of n01sy homes‘ thus the second’ hypothe51s S

g o ©
was confirmed . 0

A major research_cgjcctlve was'to deVelop the retroactive

4 : _ @ . . ' 2 )
noise annoyance contours rhrough a method that couldﬁovercome

the lack of exact alrcraft wnvverant data from the l9SOs and 1960s.’

The choséh technlque was thought to be falrly accurate and
. ' ,_«1 . .
annoyance contours for 1955 1960 and 1966 were constructed In turn,

o o

-

o

_they permitted ‘the- selectlon, for further analy51s, of res1dent1al

a

. areas that had always been under the.same'magnitude of noise

1nfluence. To, ensure thls was to 1mprove on the methodology of

. <

other authors who had treated noise annoyance contolurs as flxed
Of equal 1mportance was the attempt to 1llustrate oraohmcally

a change in physxcal locatlonal an@ socio—economlc patterns of
- / .

the city over the whole study perlod The 1nformat10n was then

1

used to compute slmllarlty 1nd1ces (and "dlscrepancy numbers )

o .



*TrESearchers would be a deflnlte success.- n

to some of the 1nfluences ‘that make for a price behav1or, for Lo

126 |

&
v

td locate the best- flttlng n01sy/qu1et gr1d square palrs which

o
- i

in turn, served in the pricée slope comparlsons.

) .
¢

The conceptual basis of the thesis,was}‘generally speaking,

to develop a more attack—proof method of flndlng n01se—affected
’ kg

areas and to match them with control dlstricts it is belleved
that\thls goal has been achieved. To prove the validlty of this

argument was, of course, outs1de .the realm of this thesis. Only an

' actual C&Se, involving damage claims ‘and court ‘action ‘could '

\

substantlate the claim. Also, the method's acceptance by other

[N

G
[

. . o
The thesis' flndlngs support the greater .part of the

llterature on alrcraft n01se, by reJectlng the assumptlon that

lt necessarlly leads to a depreciatlon of property values.;

L1kew1se, 1t speaks in favor of the maJorlty of court cases, where

'
noise damage clalms vere reJected rather than accepted However,
the extent to which the Outcome of the. flrst hypothesis yas
influenced by the careful screening of comparlson grid squares
remalns unanSwered |

Obv1ously the screening process Was not sens1t1ve enough

a few 1ncon31stenc1es were revealed. There must have been factors
that were even more influentlal in buylng or selllng houses,h
tlpplng the scale of a supply - demand equlllbrlum in favor of
demand It'mlght well be that the omltted parameters possessed
personal characterlstlcs whose strands ‘are extremely dlfflcult

Ré

-
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" .-

to unravel, to quantify and to account for in- the grid square

selection process. Cr1t1c1sm may be offered by reasoning, that-
man is so complex in hlS thlnklng, so unpredlctable in his behavior

and dec151on maklng that no quantltative method,'no matter now
L\l

well dev1sed and applled, can p0351bly account for all variations,

ThlS argument 1s probably true but, conversely, it can be said

declsion—maklng processes in a faml selecting its home. It is

S

hoped that the method developed in thi thesis will Prove to ‘be

falrly accurate and’thus_acgeptable.., v

There are.some shortcomlngs 1nherent in the systems *nvolved

,and to solve them could Well lead. 1nto new lines o~ research
The mpst severé criticism centers around the difFiCthy of
determlnlng noise. annoyance per se. All Dresent methods tend to
concencrate on large alrcraft of more than 10,00C »ounds empty

weight, Yet the Feer number of . take—offs and landlngs of aircraft

. below that welght appears ‘to cancel the ‘noise advantage which

1
[l

they enjoy over larger planes. It was revealed in the.hSmeowner
questionnalre and in an earlier study (Bauman , 1971) that small
planes tend to be almost as big a nulsance as large ones., Howeven,:
no EPVdB vs. dlstance p& oflles have been constructed for llght
alrcraft as yet' once- they are known, they could easily be
1ncorporated into the NEF equatlon. In v1ew of the large share
ofraircraft,movements, malnly those by. llght planes of flylng
'schools, omlsslon_of.that trafflc is'considered a serious fault -

.
1



that will lead to inaccurate noise annoyance. contours.

The NEF system's stlpulatlon of an ¥

I

made the method of dev1s1ng retroactive NEF contours possible, but

aveqage summer day

it is argued that an average(of at least fout values; those of
a typical spring, summer, fall and winter day, would provide a better

avenue of air traffic generalization; probably the best short
of a detailed record (esy ially when the prevailing meteorological-

>
.

conditions are considezed). Of cour :Lunder‘the system-used

 in this study, this would tax-the msnor& capadllities of tower -

vt [FF

personnél even more, and would increase the likelihood of error:

. o | o : .
. .  The selection of thc .. sov.al, locational and other

parameters described in ,h’?* L was tergely ihflueneed by the

»deemed importance and zvailal ilicy o. de:a.fPethaps only‘SOme of them

- might be secnred“in a.case st dy an ar. ther c1ty, wh11e others

- might be aeceSSLble that had to DL toregone in Edmonton. The author

Y

sees a,needvfor a ba51c_list of variables that are likely to

lnfluence prqperty prlces, parameters that can be determlned for

'

every c1ty Addltlonal 1nfluences that depend on the nature of |
the pr1nc1pal variable under scrutlny (e g truck noise in‘an_
-/ - ]
- airéraft noise study) can then be addedl An accepted reference

system of proven or suspected price-influencing variables would

make most property value correlations less subject to ambiguities =

- and criticism.

Lastly, it was found that evén an - 1n1t1al sample of over

Lo !

flvehundred houses was barely suff1c1ent for a study of thlS scope,

4 . . N r‘
N AT
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yet the research inVolved in tracing down the final 188 house
ﬁrice'histories was formidabie. In_retrospect, it appears~tﬁat

) to concentrate on.fgﬁer éfid squares with more house saﬁples in

: eaéh would have been preferable. As of;now there is a possibility

that a few exceptional sales influenced some price slopes unduly.

’
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