The Aero Tech Park as a Mpdel

N

for _Industrial Development from °

an_Envicronmental Perspeckive

i

() Kenneth C. Burrows 1987

o+

3

"thesis submitted in partial fulfilment of

requirements for” the degree of Naéter ot

Arts in Atlantic Canada Studies

.

at

w

»

‘Saint Mary’'s University

Halifax, Nova "Scotia

April 1, 1987.

o



Permission hag_been granted
.to the Natio'ii Library of
Canada to. microfilm this
thesis and to lend or sell
copies of the film. ‘

‘The author {copyrigh# owner)

hasg reserved other
publication rights, and
neither the thesis nor

extensive extracts  from it
may be printed or otherwise

reproduced  without his/her:

written permiseion.

L'autorisation a &té accordée
A4 1la Bibliothéque nationale
du Canada de microfilmer

* cette thése et de préter ou

de vendre des exemplaires Adu
film. ‘

"L'auteur (titulaire du droit
d'anteur) se réserve les
autres droits de publication;
ni 1a thése ni de 1longs
extraits - de
doivent @étre
autrement reproduits pans son
autorisation écrite.

ISBN  0-315-40289-X - T

-y

celle~-ci ne,
imprimés ou



R

ST. MARY'S UNIVERSITY

DEPARTMENT OF ATLANTIC CANADA STUDIES

-

» The undersigned hereby tertify that they have read

and recommend to the Faculty of .Graduste Studies Ffor

acceptance a thesis entitled

. The Aera Tech Park as a Model forxlndustrial

_Development from an Environmental Perspective
by Kenneth C. Burrows i~ \ k 7 e
: 3 i : g R

in partial fulfiliment of the requirements +pr the

1
2

degree of Master of _ _Aris in _Atlantic Canada  Studies

A

Datéd April 1. 1987

:;7\ . .
SUQErviSQFE o [) (:\;T‘AJ&——~
S?QQ%& ﬂ:b&M#wmé¥

-

®



3

Tabile 9#‘€d$tenté~

aAbstract ‘ A ' ._(Yv)
iAckanlgdgemenié‘ o \ - o Cotvid

Intrcdgction: Reduction;slfc versus,holisti;
approa;hés {p“égolagyM\ B )

Chapter. 1: Current assessment and regulations

of industrial development in Nova

?

Scnfia . . . . o 32
Chépter E:l‘ ' Development without asééssment:
- Halifax Interhﬁtianal Airpart .39
) . Chapter 3;\ »Rédnghizing thé link between
o acid run-off and fish kills - as
Chaptér a:’ Development w;th assessmeh;fl |
) | ‘Aero Tech Park o L &3
Contclusion: - Towards a:holgstic format for
“{ \ | \ . lkinﬂ&strial Developmemt ’ 93
Re#erentes Co ) ﬂ 103
e » ‘
& T TN e .
‘h
ANy : ‘ - o TR

-
-



AP e

Abstract

The history of industrial development in the Maritimes
rarely acknowlédged environmental perturbations “during

construction and operational phases.. The Aero Tech Park at

the Halifax International Airport is the tirst major project

in the "regign to ewmpldy sound envdrnqmentai procedures

regarding development and dgeéationf This paper outlines how

the unique chain of events precipitated that uccjfénce, " and’

»

v - 7 ’
speculates on  the probability . of similar\ practices

influenting-fﬁturs praojectis.

The Aer ch Park which serves as thé‘ model for this
‘Vy*‘\‘ ‘ | \ o |

thesis is situated at the site of the International Airport:

and a history - of ‘the airport. is examinead “Tonstruction

actiyitias during the develnpﬁent‘ of the airport created

>

major environmental perturbations and is outlined in ‘a

sequential expose. ‘Developmeﬁt methods at the aifport‘»

typitied existing attitudes—o+ diSregard* for environmental
sensitivities and stressed primarily economic - survival
regardless of ecological dnjury, The \airpnrt QQvelopﬁent

Serves as a graphit example contrasting the careful

{

environmental procedures employed by the Aero TYech. Park's .

devgldpment. - . o

»

The introduction of the thesis. explores’ the‘ various

schools n+‘envirnnmental‘theog§ and rationalizes . a Maritime
: N . '

context. The impbrtance of an actcurate "Environmental Impact

L

{(iv)
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A5595§ment" (EIA) Q} {he'conceptual stagg éf a wa;or project
ia‘a%ticqlatéﬁf | |

The conclusion weaves the theory with the p;actical_‘and
formulates a comprehensive and comprehendable model for
industrial §eveiuphent.‘ A maior ‘de%icien&y \duEiGQ _the
concéptual phase of the. Aera Tech Parky;s.areveaied .and’ . the
- necessity. of inciuiing a- "Ssicial Imﬁact ‘Assessment”  (SIA)
wéth an EIA ‘ié‘ vital with any majer projec@ﬁ involving
significant nuﬁbers of people. Finally, the the%is, f{ocuses
‘its\bargéégﬁ of eénlngitél preservation on a tangiblé Sasis
that can be’ Qtilized“by Couhty"planners and development
officers. ‘A revised appligaiipn form, uiilizéﬁ\gy the County
o+ Halitax for . project develdpment apperai,‘ is produced‘
which ﬁddreSses the various tbmpléxities ‘Bf environmental
assessment and servés as a'bssis #or a model of industrial

- development ¥from an environmental perspective.

N

{v)
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Introduction: Feéduction versus. olstic. approaches to ecbfogy 

~
.

-There has been a great deal written about ecotogical

N

"interpretations by numerous scholars and the® lack =~ of

consensus is - rather start]ing; One. gQroud espous?s"-fhe

hol{itic point of view, another group ré?:fjj/évérything anto

economic unitsj some groups ignore hunman influences . while
R AN R \ .

. others recognizé . them as either. an abnormal or; normal

involvement. One school of thought deems species diversity

»

as a measure of health while another clearly
concludes species habitat is. the only indicator. The lack of
Ccontinuity and agreement on ecological ‘assessment  and

preéervatian h35 ce#tain1y been a major .fﬁttar‘ in de;ding

with strassed ecosystems, - e

., Many modern environmentalists  have ° adopted a
reductionistic approach to ecology. fhei‘héve:reducea nature

into economic units for the pbimahy ‘purpose of advancing

cultdre in a material tontext. The Sqlistic‘apprnach, on the’

e

pther.hand, recdgnizes the importance of -man and nature

interacting harmoniously without one beihg‘sacrifﬁced {or the

;other. Edward OGoldswmith, a noted journalist, wmakes: the.

following »nbserwgiﬁnn: ‘Ecolugy, s0 ., as to be made
¥ . . . N

scientifically »respeciable and also. compatible with- the

paradigm of modernism, has berome reductionistic,

mechanistic, and guantitied.. To seek this, has meant seeking

to discredit 'the basic principles of ecology, formulated by

>

Jand’ -inarguably

T
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the\gkeat éarly wcologists such - as ~Thoreau, Clements ahd ;:

‘\Shei#ord.‘ Rather than‘bein9~mbjéct563\as $£ieﬁcg islsuppoé%d

to be, they were i‘n fact largely xdeologxcai and political.

~

The old we]!—establlshed pr:ntlpde o¥ ecoiogxtal‘ succession <

to a clxmax must . be rehab:}xtated "1

‘ ) ) ‘ y l‘ . ‘ t‘ ‘ ‘ ‘a N ‘ . . B - \"‘ .
- . "Succession’ rs an 1mpartant develapment.‘within can o

e N '3gcnsystéﬁ. 'Succession' refehs to the natural m&turnng of an_*

3)
-

ecowystem until it reaches the’ clamax stage._ The clamax is a

t'stable phase and has few‘changes within thé‘ system.~ “This 1B

idea is certa)nly not a new, one. ‘as early as the lSth century

‘haturalists observed the. prucess of successinn.: o . e

s The thenry of successxun was constantly under " siege’ By~ ‘ - N

»

envlrnnmental1sts who belxeved succession was~‘retrbgrgési§e
to material development. This cpntrnyers:al iqﬁic»Camé to a—

head guring\tﬂe.léte IQSOS.ip heated‘debaﬁeé‘ayer “the gréa(
dustbow!. . Some e&gingists believed the crisis 'Qés im$ﬁ~maae
:because of the extenggve p)ow;né in the so;thérh plains.  In.

this vieQ?‘plowing .diverted the egﬁsystem away’ from its

rlimax sf&tg. ‘Indeed, the véry priSEiple‘ of " a climax :wés“
dismissed by mény eEb!ogisté. Tansley, aﬂwtnxford."ecologist

was pértgtﬁla;ly keen to discredit the climax cuntept;‘; He .
insisted ‘that man icoﬁ;d create his _ow: c!imgg, an o
fanthropnge#ic_climax,' whitch he b§1ieved~tu;bé supgricr to

lgdward Goldsmith, ”Eco]agxcal Succes510n Rehabxlltated
The Ecoloaist, vel., 1S, No. 3, 1985, p. iOd
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thé:naturat variéty.i\Ténsley did not - want to éqcep( Cany

climax achieved by purely natural prbéBSSés as an ideal for .

man.  to respect "and- follbw. His cancern was  not.. to -

re-establish man as part of nature bﬂt'véiﬁér to de-éﬁphasiié

the thfeat to the legitimacy of humah empire posed py‘ the
natural climéx theory.\ %ansley be!ieved there was no

meaningfu! di%ference between the balance achleved by " nature

and that contr1Ved.by man.. with this prem:se\ accepted;.'no

reasonablé objection .could be made to man!s ‘rule over “the

bialogfdal:coﬁﬁqﬁity. Tansley’'s’ proposal Wnuiql\in‘*effect

remove écﬁlngy as ajsﬁiéhtiijt ﬁheck on . man’é " aggrandising

~9r6wth.2 \He"tohcludedfthat ?he successional  stand of . the

clxmax must be replaced * with an énviiohhenial“re}ativism.5

-t

. enV1anment cnulg be evaluated sc:ent:f!cally.: The yardstxtk

would be tossed sway, and man wou)d again be free to des:gﬂ_

3

-

his own world.
R »

Tﬁe early~traditional theary o+ Buccession was also

. b:tterly attacked by James Malin, an agrxcuitural hi;tnriaﬁ

in 1956., No more-brazen falsehood Malin :ns:sted, was ever

v

) perpetrated upon a more gqtliblg‘public,thghrbthé allegation

‘that the dust storms of the 1930s were caused by the *plpugh

-

? Goldsmith, p. 108,

3'Goldsmith, p. 105.

\ThEFE could be no exter\or model agaanst which the arti*icia)"

-



e l_“%“ “ﬂ&;d.\;gu. R .4
. CoeT . . . . S L o
that -broke the ‘plains.ﬁ~ .- Malin contendad Lthat” "the

’ tnnventxonal .or trad;t:onal concept of the state -b¥» nature
must be abahdaned -\the mythlcal,> idearxsed tcnditiﬁﬁ; “din
which natural"§DECes,:pqu09&ca} énd»physical,fwerg- 5pbp®éed‘

to éxist“in a étate'c+ viﬁiualf_eQuilibriﬁm; Juhdisturbed: by -

‘-mén $2 Un+ortuna{gly,‘ many‘vﬁcientificxn e&o!ngiSté have '
\ﬂerpetuated this traih nf thnught.»

o Nal:n was conv:nced the great dustbowl> was caused b9

; natural phehamenon of the plaxns and in ho- way was it tﬁ be -

mxstonstrued as abnurmal W
= N i

"~Malan was unhappy with what 5eemed in eculogy tD be
a prejudice against civilization : a - belief, that
onhly civilized man was evil and’ that he. had nod
moral - right: to alter  the . natural- order. —The
preservatinnxsts' o#i-répeated.chéfgé of "rape* ¥or
what modern  man had done to the grassland
especially énnaged him, in part because it implied
that- nature is more than a mere thing, that is  has
‘ _perspnal ‘ character, that it is female and’
" vulnerable, Nor would he accept any distinction
between the enguronmental :mpact of Indlan and of

the Nhlte man. . o

~.

Some ECOIDletS 9o to great‘lengthé to rat:nnalase thei; ‘
ldenlugxcal commitment to technnlag1cal nrogress. They tell~j
us that a blologacal i&planation of ‘SUCEESSIDh may no <Jbé
necessanry ‘at all. What is a:tually happenxng ﬁaﬁ’ be

_undérstmod by‘heans_nf‘:a.‘"étatxst:calA processf known \as~a
‘*_\__‘__“‘___;_ .;__ | | . ) . " oy .
! Gotdsmith, p. 105, . LT
? Gnldsmith;‘p.~105r“ < . e 4 }

s \
Goldsmith, p. 106.




kﬁeguiar ﬁarknv chain.*’ ©
Edward Guldsmlth descrlbes the Marklv chaln'

‘It is a stnchastxc process in whith ,characteniskic L
‘probabilities depend only won’a ‘ current state and
hot . any . previous state.. As it develops . it
‘eventually se;fles into a pattern in which varivus
states Q[ccur  more r fless with characteristic -
‘frequency that are independent of “initial states, |
It - -i8 argued that - th:s - $inal statlonary.
dxatrnbution of .states is - the .analogue Yot the
. tlimax comwmunity and that tlimaxes must oaccur by
»  the statistical: certainties that the. ghrkov‘process
. o always settles into a stable pattern. LT N

i o . ‘; . ? V . ‘ k‘\ . . ‘.1 . ‘. ) .
‘ ~He further. suggested that “the di%*érent - &limax

- B} cnmﬁ jties imply dxf*erent prnbabxixtxes nf transition among

2

; \ - the gtates, rather than' d:f%erent initial qommunxt)es, thus
f; j“ . 'LEG;VéPgéhCE‘tBO'IS a necessary statistxcal‘arti*att '?;‘# ; f‘..
. Mahy c+ the reductxonnst ecnlagists tave been guilty ;d%
assqmpt:an errnrs.‘ They belxeve that ) becausg ~5omeobg‘
«develnpéd ‘av mathematical‘ modél which  ‘sim§lates in ?
rudimentary pmanner some aspEEts of the resl “wn}ld,_ theﬁ< it
must be capable m* s:mulatlng in a sophlst:cated ‘mannher ajl‘
\aspents o+ the real wnr!d
Atcording to Edward Gpldsmith, the whole idea of a
“Markuv cha:n produc:ng scientz%;cally acceetable‘ da£a iy

. L | : BN
absurd. He suggests that it 15 little wore than 2a modern

R —— S
-~ 7Goldsmith, p. 107.
,gecldsﬁith, p. 107.

Goldsmith, p. 107. d
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form nf dirvinati1on and enjoys coregibility only awong the
. . o
1o - a "
naive and the gullible. .

N ~

Eugene Qdum’'s view o+ succession  leans toward a3 wmore

holistic approach. " Odum stated explicitly that he regards

-

ecosystem ﬁeve]opment:és resulting from: "{1} quiiication of
the physical env@énnmentipy the-cummugity.actfngias a ﬂhoie;
and (23 the interaction of ~Fompetjtion and‘ coexistence
between cémponent~ "gopulations." He' ‘'regards , Frederic

Clements’s main theﬁis that ecological succession i5 a

- -

develcbmgntal process and not fust acting along, as "Dne af

N ]

the most important unifying theories .in eco]ogy.“ll

Traditional ecologists view an ecosystem as a natural

.system which grows and ages and eventually reaches its climax

stage, a k5tage‘ which cah be compared to its state of

adulthpod. A normal ecosystem has predictable features that
pccur in sequential stajes, Healthy ' ecosystems maintain
diversity, romplexity, productivity,  and- stability.

. . . {
Environmental history has tertainly confirmed that escosystems

mature gnd grew and move 6on5tantly towards their Climax,

Tbis changing role of ecosystems is necessary in order that.

they ful$ill their role ¥ diversity ané ﬁroductisn.‘ Ramon

Marqalet vervy eloguently describes the maturation 0+  an

ecosvstem: : . . - ©
17 Goldsmith, p. -oa. .

1! Goldsmith, p. 108.



Structure, in general, becomes more complex, more

.rich, as time ‘passesi. structure as linked to
history. ~ A more complex ecosystem can be regarded

- as a more mature ecosystem. Maturity, then, is. a
gquality that increases with time in jny‘undistuhbed
ecosystem. Mature ecosystems ten to be more
predictable, the avérage life of individuals is A
longer, the number o+ produced offspring lower, and )
internal organisation o+ ecosystems turn random
‘disturbances into guasi-redular.rhythms. <

// ‘Eugené‘Odum advantes the. theory  of suctession to even
gréater detail. He notes‘that‘thé rate of primary production
as a proportion of the rawe aof respiration falls until

. . . ) R ‘\
in a mature ecosystem they equal each other and

system ceases to groﬁ. Also Qg suggests: food %harns
. S .

which star™Np+f by being linear become web-like. Species

berome increasi ly specialisead and organi smy hecame - larger,
: \,. A .

AN

'S

lite cycles longeF amd more complex. Survival rate improves
3 o
K}uction does * not aim at

as parental care improves and,repro

maxi&ising quantify but.ra%her the quéli%y ot theio++5prin9.l3

»
The holistic approach to ecology iyidhs 3 mature

~

ecosystem as necessary for self-preservation. 'As Margalet

Nl

suggested, “"maturity is related to evolution in a. way that

\ .
permits generalisation concerning the-type of organisms te be

. v
1

found in ecology as a trend toward adjustment to matugity”?d
Traditional =ecologists see changes | brought about ~ by

=
i2 BGoldsmith, p. 109,

13 Gordsmith,- p. 110, . >

14 Gdlqsmnh'. p. 110.
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- yndustrial man 35 having a reversing ecological -successional
~ ' : . . . )

tendency and thus regqard - industrial development as an

-anti-evolutionary prodess: "This reversal gives rise to aven,

,areater ecological instability such as so0il erovsion,  water
quality and gquantity problems, microorganism apidéhics, the
extinction o& plant and animal species, ciimatic changes, and

other serious praoblems which can only be addressed on a

15 -

. 9l1obal scale.
Euqene Odum;haﬁygginﬁd a term for ‘fhe results of .a
‘devasted‘ecngystemiby moderh>society as "a disclimax or an
anthropogenic sub—cfimag." Interestingl?‘ . enoﬁgh,
reddctioﬁist eéologists view the ;nthhopngenic climax as
superiog to the natural dﬁ;max. ThiS‘DREMiSE is di++icﬁlt‘tb‘

rational ise betause human interterence with the funttion of

- . .
‘an ecosystem Causes a regression in the successional stage.

This regreésion in turn. produces a less stable gnvirbnﬁen{
which is clearly incompattﬂle with téchnologiCal and economic
prnéreés.

The successional theory can be more easily‘understaod it
it is Qiewed as systems of seguential .deveinpméht. "The
varitous stages o+ an ecoé&stem occur in the proper order, and

if one stage is omitted then the succeeding stages may cease

or deyelop inproperly. The stages must also develop in the

N

correct spatio-temporal environment, where adaptations can be

- — o mn v en e e

15 ‘ -
>Gnldsmith. p. 110.
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. m‘\‘ . N A
tarmulated. Perhaps the most important aspect of seguential

developnent is that «t must occur at an apprapriate rate. 1%

the rate is altered by civilization, then the ecosystem's

‘Stébility‘ié compromised, thereby adversely a{+ectin§\tﬁ$«net
viability of the environment. For an ecosystem -to reach its
optimal hierarchical order, it must be permitted -to develop

in its own natural sequential development order. .

' )
Ecosystem theory is necessary {for.  basic sciemce and

A

practical purposes. Evedts octuring at the ecosystem levells

> Wy > - ’
have lumnd been recognized as basically responsible +for

evolution through natural selection.. Practically, it is
clear that the expanding _ﬁuman, bopulation 1B having
N R ) ) . . ‘ i N N

increasing prgnounced effects on ‘the biosphere - effects

which\invdlve a varitey of organisms, pqgulations, and entire
ecosystems. Humans usually actept’ ‘deleterious actions to
organisms, populations, and even communities; but, when an

enﬁi¥e etpsystem is ‘trans%ormed, people get irvolved,

ib

‘vainusly‘reievant early indicators of pre—trans*nrmation‘

ecnlogy must be produced.
Henry Regier provides us with an excellent illustration
of " the way that wmodern civilization - interacts with an

ecosystem at varying degrees depending upon demands!

G U VUG Uy

I64enry A . Regier and Eric B. Cowell, "applicaticvs of

Ecosystem Theory, Succession, Diversity , Stability, Stress
.and Conservation,” Biolbgic Conservation, Vol. 4, No. 2,
Jan. 1972, p 84. ' :

A
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If - man’'s needs are small to moderate, he may allow

;a.‘particular\ ecosystem to retain wuch of its

original .virgin characteristics and selectively
harvest only ceértain organisms.: . On the other hand,
where his needs are very intense, man wmay destraoy

‘much ot the biotic part of.an ecusystem and then

create and manage 3 sSystem .that mare effitiently
supplies the particular commodity which is in short
supply.  In a hisborical context, the recent trend

has uvsuallyx-been one ot very selective exploitation
af -the ~ larger - organisms, _moving  through-
opportunistic  explotitation o+ .medium-gized
- organisms, and leading eventually to the planned

destruction or transtformation of an ecosystem to
permit the establishment of some form - of
husbandry-such as agriculture, plantation forestry,

or fish culture. Many of the worlds’ ecosystems
that still -regemble their earlier states are liable

ta become transformed when exploitation technology

“is developed, enabling them to be mwmodified - into
* tamed cultured plots to satisfy Man’s  burgeoning

needs., Very generally, then, the usual historical
protess of exploitation - results in a gradual.
reversal of the usual suctessional process, This
tan be equated with a Alowering - of syccessional

"status or a reversal or ‘retardation 0o+ ecosystem

development 17 . N —

. Eugene P, Odum is with the Institute o+,Ecolon at

regarding trends expected in étressgd ecosystemé:\

whes ecosystems  are not suffering +rom unusual
external perturbations, we observe certain
well-~det ined developmental trends. Since

‘disturbance tends. to arrest, or even reverse these

autogenic developments, we can anticipate some
ecosystem responses to stress. Trends expected in
stressed ecosystems include changes in energetics,
nutrient cycling,. and rcommunity structure ‘and

e - -

10

the

Uhiveraity-nf Georgia and_is‘rénmwhed as a world authority on

ecogystems. . He makes a very interesting observation



11

- and community structure and function.l¥
. . -

The recognition of early stress in an ‘ecosystem 15
becoming an urgent necessity, One. inditator of early stress

is an increase in <community respiration, This situation

occurs when an ectilogy diverts its|, growth and -production

- ~

a

enérby to purpbses o+ maintenance-for‘repaiﬁing damage, Qdum
prepared a table of .*Trends Expected in Stressed Ecmsyétems.'
In general this model covers negative responses in the longer

term at the ecosystém levél;lglt contains eighteen components

and is presentad as folipws:
Trends Expected in Stressed Ecosystems

Enéfgetits

1. Communit&xrespira{ion increase (H. T. 0dﬁm‘s~pumpin9 of.

disorder {Dﬁam 19671 or:, Prigngine’s ipcrease in the
"dissipative structure”lPrigogine et al. 1572))

2. P/R (pruductioﬁ)réspiration) becomes unbalanced ((bmr >
1 a

3. P/B and R/B {mainténance:biomass structure) ratios

incCrease

4. Importance of auxiliary enérgy increase. (Margalef's

N

{1975] exosomatit metabolism)

e N ——

18 Eugene P, Odum, "Trends Expected in Stressed Ecogystems,'
Bio Science, Vol. 35. No. 7, July/August, 1985..p. 41%.

19 gdum, p. 419



5.

i0.

11.

12.

13.

14,

15.

'Exported or unused primary production increases

Nutrient. cycling - . 4 o ‘ N

Nutrient turnover increases
N N v

Hor izontal tranport increases and vertical c©ycling of

nutrients decreases (tycling 'index decreases)

Nutrient loss’ increages ‘{system becomes more "leaky”)

Commuhity structure.

Proportion o#~r—5tﬁategists increases

Size of organisms decreases

‘Lifespans of 6rgani$ms‘nr parts (leaves, +or example)

»

decreggé

Food chains shorten'becaﬁée n; reduced énergy flow at
ﬁighev traphic kieQels and/or greafer« ;énsitivity 6§
Qrgdatprs éo‘strésé | ‘ ‘ | ‘
Speciés diven&ity decreases and dominance increases; it
original diversity is low, the reverse may occurj at the

ecosystem level, redundancy of parall‘e& processes

tﬁeoreticaily.declines

General system-level trends
Ecosystem becomes mbore open li.e., input and output

environments become more important as internal cycling

“is reduced)

Autogenic successional trends reverse {succession



s
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-

reverts to earlier stages)
16. Efficiency of reéou%ce use’decgeases '
17. Parasitism' and othér‘hgéétive ;nteractxmnsiincreaée, and
) - . ) N .
mutualism and\qther postiveiinteractions d?trease ﬁ
ié. Functional properties\(guch.as communi by m;tobolism)‘gpe‘

more robust (homeoétaticwresis{aht to stressors) than

* are species composition and other structual properties

=~ - The first $ive items deal with the +act that . cbmmunitx

respiration per unit of biomass has.a tendency to increase,

Also, bimméss‘accumulation~has a tendency to decrease as

Y

prganisms try to  cope with external  perturbations.

Aczardingly, stressed ecosystems would tend to exhibit a

- decressed ratio- of biomass to energy flow, ‘or a low

i . . o
efticiency of converting energy itp organic strocture.??
" Items six through eight of the table deal with
accumulation of rutrients that may be lost from the system,’

Increased horizontal ‘transport {(one-way flow) at the expense

ot internal cycling is .a prime example ot ﬁuman perturbation,
Mining, s0il erosion)‘stream ‘pnllution, tertilizer rhnofi,

etc., are all familiar examp!es.ZJ

_Community Structure is dealt with in items nine through
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thirteen o the table. ‘Stressed ecosystems  favour

- e

deve}boment ofasmél orgén:sms and fast growing plants such
as Qeedg,*élregs +ram~pallu£jon has a ;endency to &ecrease
-Qﬁgéﬁ;sm size and species diversity. \

N Itéms‘+6uftéen through sighteen ot the tahle ¢ SUMMarize
the overall trends ot a stressed ecosyégem? ﬂu£uali5m plays
a. significant role in a maﬁure ecosystem where the coﬁpnhents
héve adapted to each other lgithin ~the 5ystem;\i There iB
syatem ccoberation espétiélly when resources bé&ngé scarce
‘and mutual interaction has a “high seiec}jve value. In:
sumﬁary; early warning of étreés is more eagil§ détec{eaA at
.the 5pecié§ level an; shifts here are a;companiea‘by' changes

‘in‘thé rate of hespiratién‘ and/or ~dééoﬁpasition. . S(réss'
detectable at the _ecoéygﬁem'\lévél m;y sighél the breakann
in hnmeést;sis and thig is justifiﬁation‘fuh\seriods alarm.22

.éurprssingly,‘ Since | 1@56 Statks;ics Canadé has
recogniﬁed the perplexing environmental pruglems and began ah
aggressiQe campaign to tsllect~relevant data. - in conjunction
with environmental offices, Statistics Canada atfempted ‘to
formulate g~5tat§5tica! frémework dévbted to -resolving the
cnmple; ecnnnmic~envirnnmental‘isﬁges of this country, This,

§+ cogrse, pruved\£o be a monumental {ask but a grea£ deal‘o+\
gdbd information has been produced nonethéless. R
"Perhﬁps it was the famous Stockholm ﬁonjerence ot 1972

.

T U U,
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-

- which -alerted the world of the need {or environmental

‘knowlfdgé and protectibon. . The increasing rate and scope ot

s ¢ ‘ g 167

transtormations o¥ ecosystewms were graphitally articulated.

Canada recognizéd its need-+or a comprehensive environmental
. N 2 .

‘data systém. This ﬁata‘ymuld have to addfesé the existing
environémén£iand also the stress forces angd. stress resécnses
in a §ynamic ecolngy.‘ \ ‘ . |
Rapport and Friend of Statistics Cgha93~;déve!ope§ two

tables;whith are worthy of éDnsideration here.t They are as

$o0l)ows? ‘a . N \
~ » b .
B » “{ R . -
y .
1 ‘User's Needs For Environmental,In?&r@ation
ol
- Environmental +oti
User group Impact Conservation Respurce © Regional
% : : ‘ A . :
Public . el a,b b _a,d
Management apd c,d - ~a,b,c,d a,b,c,d a,c,d

decision makers
Scientific and . ¢,d : a,b,c,d a,b,c,d a,c,d

technical . - - N N

e e e Mm M e e MM Mt M M e s e R MR MR We tm e e e Ne M e Tm e e e m e = M e Y e wm e M e e e R e e e e

user and perspective.

Intormation Types
a) Ecological capital accounts comprisings size and spatial
distribution of ecological zones and their rates of

transformation.’

b

b) Population growth rates, range, and life history
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d)

e)

holism, and  structure and function.

1é

parametnrs for endangered species or economical ly

lmpor*ant renbnablﬁ resour ces.

Baseline data-characterization of ecoéyétem‘ in terms of

_state variables with balance between .reductionism and

o . oy ‘ R
Stresses of human origin and other stress on ecosystems

b ! o
classifidd by source and type of impact.
>3 \ \ ‘ 3

Perceptual indices of environmental states,

¥ ‘ o
/// . . .

11 - Ien Coﬁéé%dments‘_ﬁor The Desjqn- Of

'Envibdﬁmenthl Information Sets

o

s
s

Tho Shalt be balancey w:th respect to cultura} stressorsyg -

d eccsystem respnwses.

Thou shalt be balanced with respect to weasures of
T /," . . N N N ' R

ecosystem structure and function. .

Thou-shalt'bgféclectic with respect to current ‘ecosystem
4/’

paradigms. .~

Thou ghé}tibe balanced with respect to' mappirng, modeling

and mopnitoring. o R S

Thou shalt be ecplogidﬁ?"?atheﬁ then economic in language

and concept.

n.

Thou shalt be transdisciplinary with regard to -forestry,

,wijdltfe, agquatic and nther foci.

Thou shalt exclude subjective values and subjective

———

weighting schemes,
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‘ %; Thou~shalt p§ hierarchical with respect to scientific,
B R - - . )

mandgement and public information.
?. Thou shalt consist of .nested mappings \0# biomes,

- watersheds, ecosystems, andfetmlngical ;0mmunitie5; 

. 10; Thou shalt accommpndate a‘multjpli;ity of user's needs -
: R ‘-v»‘_‘ ’ ! . . . ) . ‘ . :

- conservation  and . preservation, “impact assessment,

environmental ‘engineering; regiaonal p)ahnihg, ‘respurce

LR TR

‘magagement;\léhd use - ali'within an ecosystem_&ramewﬁkk,QJ
» . . ) . .
The‘contéxt‘bf fbe.-ehyirnnmental “framework became’ of
~paramoun£ importancé.i There appeared to ‘be two di++e§§nt
kinds of basic data. The tirst dealt Qith>‘hgm§n in{lﬁenées
" and tﬁe-ﬁatqral strgssors_ﬁpon‘ the " environment which were
capabfe_of grahsfnfming it, j@i second d;alt Cwith ﬁbw the
ecolbgita!:resppnges 04‘theaenV1rbnment were _maﬁ§t6$ed> when
:sﬁgsecged to stressors. . \ |
This new envirbnmentaf\infnrmafion ~system\ prbbosed by%
Statistics tanada ﬁfs £o~be made\up o¥ thfee hajor~cuwponents
- mapping, monitoring cultural stress, and mpn%toﬁing\
‘ecosystem response.. The ‘iirst problem in ‘developing the
mapping component was agreeing upon a classitication gystem

B e

David Rapport and Anthony Friend, " Joward a comprehensjve
framework for enviraonmental statistics: A stress-response
approach.  Statistics Canada: Minister .o+ Supply  and
Services, 197%9. p. Appendix I, II1. -
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for nature.. The age-old model of air, land and ‘'sea was
inadegquate for the new system.  The world was to be divided
into ‘biomes with the ecosystems being .subcomponents.

Examples o+t this‘prnﬁosal can be seen in the. #ol!nwing two

T

charts. = | - - - ‘ o,

Chart 1 - Biome Cjaﬁﬁi*iégtioh

Aguatic

Fréshwater
Lotic (rivers and streams)

Rapids
Puc]s_

.+ Ledtic (lakes and ponds) -
Littoral (shoreline)
Limnetic {upper open water)
‘Profundal (lower open water)

-

Marine

Littoral Tshoreline)’
Rocky B

Sandy

Neritic (continental shelf)

Opwéliings

eeisl

Mésopelagic (middle) = ‘ ‘ | -
Batkhypelggic {(middie) ‘
Abyssal (iowar)

Terrestrial

Desert:! : ‘ 4 S \ C o

" Hot"
= Cold



vy v

Tundra:i , ‘
Arctic . ' = o <.

Alpine ) : ) . h r

Prafrie: - \ SN
Moist. ’
.Dry

Savana
Temperature coniferous ¥orest = : o .

Temperature decidubus forgest ‘ >

depical %oreng
Rain forest
Seasonal forest

7

Y .
Chart II List of Biomes and Ecosystem Components’

v

B —

Grassland Biome’

Shorigrass ecosystem
~Tallgrass ecosystem ;
. Mixedgrass prairie ecosystem ’ i L
Palouse prairie ecosystem ‘ : v ‘
Desert grassland ecosystem
Annual grassland ecosystem -
Mountain grassland ecosystem’
Everglade grassland ecosystem
Subarctic grassland ecosystem

Tundra Biome

Shrub meadow ecosystem « .
Scrub heath ecosystem : . .-
Dwarf Shrub ecosystem : i :
Shrub-moss-lichen snowbhed ecosysStem _ -
Monoeotyledonous bpg and mire ecosystenm

Tundra meadow ecosystem

Fell +#igld ecosystem

‘Temperature Con%ierous‘ForegtTBipme ‘ ‘r)

Appalachian extension o¥ boreal ecosystem:
Montane (Rocky Mountains) ecosystem
Subalpine (Rocky Mountains) ecosystem
‘Mantane {Sierra MNevada) ecosystem



;Neaﬁ—!and‘maring etosystem

‘Stream, lake and pond ecbsystem”

¥ . .
Subalpine (Sierra Nevada) scosystem i
NMor thern pacatac coast ecosystem ' .}§
Ernyon-juniper ecosystem . ]
Soguth Eastern United States canx+erous ecosystem - ~

Broadliead Forest Biome

" Tulip-oall ecosysten

Oat chestnut ecosystem
Osk-hickory ecosystem
Maple-beech ecosystem
Maple-basswood ecosystem

“p

Mixed mesophytic {(Smokey Mountalns) ecosystem»‘ . R
Hemlock-hardwoodflecosystem o
Magnolia mariti ecosystem )

Maritime ltive oak ecosystem

‘Broad-scleraphyll ecosystem

Chaparral ecosystem = ~ ; ‘\\
Western oak ecosystem
Sub-tropical (Florida) ecosystem

Caéstal Biome . -

Estuarine scosystem

Marsh ecosystem

Mangrove ecaosystem .

Dunes and adjacent lanf area ecosystem
: ~ J

Adjacent Qcean Biome (new addi&ion)

Western Atlantic eco;yé%em‘

Bulf of Mexico ecosystem -

Fastern Pacif¥ic =scosystem

Arctic Brosystem

f%!and Biome ’ )

Island forest ecosystem
Mangrpve ecosystem = . .
Coral "reet ecasystem .
Seagrass and alga! eco®ystem

Grassland and marsh ecosystem 2y

-

?4 Rappor{.‘p.\appendix III. : Ty
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»

The significance of Jhis taxonomy  is  relasted to
. . 1
management and decision making on environmental matters,

MNQLuﬁél and human stressas’gcting upon sysieﬂ transformation

~..,

can be addressed as well as providing a basis upan which to

- > g
. organize ' responses of a Stressed ecosystem: > The

N

classitication would have to be $lexible and capable of ' -easv
o \ "
revision,

»
L -

Raseline data on Qéquentiél mapping ot  natural

communities of biomes and ecosystems would be necessary.:

3

From the data dynam{cf~thanges in boundaries could’ more
reagily be pbserved. Some nat@ra] transformations occur very

slowlys for examplé, a grassiand may take two thousand years

, \ ‘ A
to reach a mature climax +orest stage.“® Some natural

transformations can occur very guickly such as perturbations

N

trom flood or fire. Human stresses could be closely

monitored and allow. +or a rapid ‘ecosystem rehabilitation’

program to reverse the transformation. -

In é zente, land transtormation accounts would consist.

n¥ scoregio

and described in terms of perturbations, could

be identified partirularly with the aid of rewmote sensing and

thus readily discerned. . . . :
The second anaethird components of Statistigs Canada’s

new framework is monitoring cultural stress and ecosystem

B e e A

25 Rapport, p. 3%.

26 Rapport, p. 37. .

»
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A

response. Under ldeal circumstances the relationship between

stress and responseé could be intferred f;om each. There is

B

however, an enormous gap within this perfect ‘relation;%ip‘~

~

One of the ma)or aréblehs, aside from the overwhelming amount
. . s

ot information required, is the time lapse between the onset

ot stress and its anifestaticn at the ecological community

level. Also, stress”can appear at points far distant in a

geographical sense from its point of oprigin. Stresses can

“alsno interact "with other stresses, " both man-made and/or

27

‘naturally produced. .These are but a tew 0+ the problems

in the tfixonomy of stress. ;

Statistics Canada addressed the sensitive quastion of

cost- and  +feasibility.  Apparently ‘some of this system’s

requirements are already in place, such as remote sensing

o
N

equipment from satellitezﬂgnitnring, low +1lying ‘ohservation .

aircraft, and recent advances in combute} {echnblbgy. This
approach ‘also acknowledges the burdensome amount . of
information already gathered and encourages a +{ramework

offewer information sets. This caoncept, of course, is’ part

of the holistic approach. ‘ -

A good summary of the. relationship befween the three

“7Rapport, p. 38.
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‘basic elements o% thé en&ironMental intormation gystem‘ﬁag 59
found in Appendix 1, part 3 D} Statiét:;s Canada’'s report,
The ?coibgical mappin% provides the basic geographical ‘units
within which the ‘méaéﬁﬁements o+ stress and ecosvsten
résponse wﬁl}'be carried: put. The measurement\ of human
attivities which tend to‘stimulaté or transtorm ecosystems?
" Blong with natural perturbations (climatological events, ' for
examp{;) are tgg forces which tend to transjérm these natuFal
fggiuns {ro%‘oné stage to anmther. The ’fcosysiem’\respongés

-

which comprise the so~-cwlled ecosystem ﬁréfilé represent tﬁe

thange in the nature o the natural. system. Thus, tao
summarize the envireofmental information, there  are
geographical regions characterizing natural communities,

there are forces .which tend“io*ﬁtraﬁs%brm. the;e naihral
systems to alternative‘st;tes,‘ahd there are the méashrements
. of thé stéte o+ the natural system itsel+s. 1t should  be
mentioned that often fhe man-induced perturbations of natural
systems a;e su+¥icignt, not to ;hange it drastically . +trom
one category of Ecééystém.or biome to another, but merely to
‘;hange its qualitative nature or statUre.\ It is these sorts .
0f changes which need to be\monifqred in terms of ecosystem
protilges r?ther than ecosystem accpunts.; Naturally, when the
pertﬁrbétiun is sufficient to transform the system from one
ecosystem prntofype tp/gnoihgr, then Fhis transtormation wilj}
28 -

vy -
be reflected in the ecosystem transifrmation accounts,

28 -~ ‘ ~
. Rapport, p. 353. . .
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Statistaics CShada derived +rom - their researtch that a

single data {framework system is untrealistic. They suggested
tvwo systems! R "the physical transformation of

environmental resources, th$opgh the process o©f production

and consumption, ‘into ecanomic commodities} 2) the

interaction 0f human ac}ivity aﬁd tﬁe environment, including
the monitpringﬂmf vital signs‘of ecoéystem trans+brmatiun‘.
Stati%tics Canada’'s goal\waa to p;mduge ? statistical sysiem
‘{rom a functional perspective. Tgeyk chose  not ‘tD‘ use a
formal and rigid é§siem b#sed on equaiions o+t mathematicsiand

physics. They thought the stress-response system was more

29

appropriate, than the functional relationships -which are

stcchastic,

The‘étress-resﬁonse-aphroaph~is an attempt to correlate
the ‘relatiﬁhsﬁié between the stressor ;ct{vity~‘and the
environmental re?ponse;' The purpése 0+ the 'system can be
summed up as providihg the da%a baéeﬂ for th;ee ~fundamental
”tnncef%s: >;) Stewardship - the need to protecf.ahd Cbnserve
environmental ‘ assets for ‘futuré generations; 2)
EﬁVironmeﬂtal qualiiy = the need to mainféin and enhance the

quality of the ambient anvironment for guality-of-life

objectives; 3) Irreversibility - the need to wmake explicit’

the closing of potential pptions by man-inititated permaneﬁt
resfructuring 0¥ the environment, i.e,, destruction o+

N

Rapport, p. 69,

\.3‘
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2
-

0 - . : -
ecosystem.’ These three fundamental areas could be used at,
the local level and‘gloﬁal levei and could accommodate areas
between.

Thé stress-response approach can be extremely important
in identifying suuﬁceé of stréss rather than merely stating
existing conditions within the ‘environment. . Policy
regulations must strive for early stress identification and
‘preventative maintenance rather than for "ad hoc” band-aid
responses. Instead, not all stress is’ﬁaﬁ—oqganized ahé it
is necessary to account for natural stress ahd particularly
its synergistic effect when the two  interact. The
streés—respnnse‘ framework is +lexible- and adaptive  and
well-suited = to technology-environmental interaction
assessment,

Stétistiqs Canada have identified one of the most
important problems ot environmental assessment and serves. to-
reinforce the purpose of this paper. They summarize their
view as tollows:?

the knowledge of man-environmental interaction is

still rather fragmentary and there are no well

developed models that would permit an easy
selection of the relevant parameters. - Although
environmental managers are Qquite familiar with

local ronditions, it is guite a different matter o

correlate of overall attivity} in other words, to

link in real time local micro deta with that of

macrp statistics., Nevertheless, it .is precisely’

this kind of cause-effect relationship- that @ is
required for the formulation and - implementation of

3ORapport, p. 74.
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po!iéins Mhaﬁﬂgja happening local ly in ' the

contextand the proper. allocation  of natipnal
resoUrcegif' B o ‘ ‘
;:??5§‘?fi1ntemact10n'3‘7@}ehéhté B ot . stress-response

IR NN s, ) N

“relatxnnahlps and 5durces 94 stwess gaﬁ be classiiied tho

~

hree d;+%ereﬂt areas o% actxah +nr envxranmental protection.

(RS

‘:Kst xs an attempt tok\réduce env:rnnmental streSS.‘

ﬁth.muqh mod:+y1ng processes u&*“productaon and consumptxon..‘

“hls act\Dn wauld take place at the*source a+ the stress énd

ﬁwouid‘be classed ag a "Prevgnt:ve Actlun.;f;jh secohd type:

NN B o .
-~ . et

‘fhauld act upon the stress dxreﬁtly and try tD amellorate the\;

~exxst1ng perturbatxan and wnuld be classeﬂ ;f a ‘Curatxve T

Hiﬁttxon.. 7he thlrd activxty ‘ s dlrected tqwards a «bruad_

N Tas H
AR .

A

ﬂﬁb“ﬂkTSPettrum 94 conServatxon -ahd protectxon of" env:runmental

; assets. DeSlgnatEd speuaal"land use araas su:h as natxonal;\»

=~ K

.‘parks, game reserves,‘amd watershed areas, would be nhe type

af*éctlon. Delxneatang ;1nventnr»esf d¥“‘ﬁatuha1"resqurces,
both renewab!e and non renewabe, inr ~chse»vat:nn purposes

wmuld come under” thé: cl3551{gcatiun~ of ’éf ”Cunservation
Action*. ‘ )

Chart  Three-1I fillust»a{és ~“véryf. graphxcally "thé
relationship: c+ the stress framework to- government policy.

—— e e e —

?lﬂapport, p. 77.



27

A

Chart Three-1: Relationship of the Stress.Policy

hcllectiVe {government policy
and individual response to
environment9!4degradation)

Types of Actian

PREVENT IVE " CURATIVE . CONSERVATION - \\~>
. Fundamental - Implementation Legistation Inventory
chanyes ot regulation . +for the pro- - accounts for

in process for restraints tection and ‘the stock of

of produc- and environ- - conservation environmental
tion and mental stand- of environ- assets

consumption - ards ‘ mental assets

Statistical Measurements of the State of the Enﬁironmént

‘Statistical Stress . . Response

measure of indicators ' indicators \
human act- . ~ o T
ivity : .

" Measures of change in stock

The siressfresponséwgﬁproach certaiﬁly has many +ine
qQalities~and contribu&idﬂ;“ior ervironmental protéctién.
There appe;rs ﬁo‘be however, no clear Eut{‘handSoon éppfnéch
go imp}ementinglthis‘éystem. ‘I& has clearly identified the

problem of resource management and protection but like

virtually all other studies, it goes beyond praciécal

DN -
FJ

‘appiicatipn_by non-scientific dercision makers. Additional

‘paring and retinement is necessapfy betore a work§b1e~ model

can be produced. In order for regional populations .to

‘utilize the vast amount of scientific environméntal data, it

—
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is necessary to provide #or ailiaiSQn b;ucegs; This .liaison
procedure would have the awesome task of communicatiné to the
ﬁecisgén makers on a level. of practical réalityf "~ This
communic&giQn would certaiply" include snme' +40orm ‘ ot

environmental impact assessment (EIA).
: : g N .

‘#rom the Jpurhal aof Environmental Management (1984); an
article Entitled an Eﬁn!ogitai Framework ¥Br Envifdpmenﬁél
Klmpact Assessﬁent‘ by.Gnrdoﬁ Beanlands and Peter Ddipker,
pfmvi¢éé an excellent overview of E}ﬁ; "The abatract _54 the
‘arfi:le~st§tesf.;.‘ ‘

Environmental imbact assessment (EIA; has been plagued.

over its almost fifteen year history by very sporadic

_application of ecological principles and by denerally
weak scientific approaches, A twn year Canadian study

‘ ;recently examined these problems and investigated
.~ possible solutiaons thrpugh a  series of- 10 technical
' workshops held across the country, The results show

that the EIA community is capable of much more rigorous
and productive applications of the science ot ecology in
impact assesement studies,” The findings of the study

are presented in four main categories: 1) basict
.~ scientific ‘considerations important . in EIA; 2)  some
improvements from ‘an ecological perspective; 3) a set
ot ‘requirements for organizing and conducting .

ecological impact studies”; and 4) recommendations on
institutional initatives for improving the prattice of
ecological sciente in EIA. There 1is growing .evidence
that the recommendations :arising +from the study are
already being implemented in Canada.>? .

One drawback to EIA advancement in Canada has been the

Clack T of continuity within tﬁe - process = by the -

328brdon E. Beanlands and Peter M. Duinker, *An Ecolpgital
Framework for Environmental Impact Assessment,* Journal of
Environmental . Management, London: 1984 Academic Press,
June, 1983, p. 267, \ h

3
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various participaﬁts. 60verhﬁent adﬁinisiragors ‘review ‘the
assessment +rbm a politicél nér;pective and strive for
\nﬂn‘édhtrbverSiéf\SUCCEQSES. ‘Prnject investﬁrs afe usually' 
seeking the‘mibimal amount of environmental data necessary - to

gain iicensipg approvals and their priméry intgrest leans

toward»gobd pub;ic relations. As\ can be expetted, \thQ

consultants a%e_nften'&aught‘in the - middle, They\ are to

" prbduce results which will ailow the project to go ahead gut,

at the séﬁe time, they must also assure the gnvérnment there
are sufficient sateguands =0 askto‘nat encourage a hggat{ve\
public rea&tion. anrtunately for thé consultants there.'afe
no sﬁecific guidelines to +ollaw. Unfortunately for the
publir Entewest,‘their ‘mystical slight-of-hand assessments
coﬂtihué to prevail.

AG‘EXA must consgin gond;ii@e and . space béundaries in’
Drder\ta»bé credible and relevant {n decision-making. . Also
an EIA muét address the"quantitative nature bf baseline and
monitoring studies. For an assessment to have impact, it
nust _be introduced eér]y enough S0 as to ‘4DPCE a
thinking~£hrough process prior to expensiQe +ield operatiogs.
*More than any other single factor undgk the control .0f -the
investigateor, it is the lack ‘of"én initial comprehensive
stuﬁy strategy that limits the eftective deployment of time
«33

and resdurces in an EIA.

J3Beanlands, p. 271. ‘ : ‘ ' ,
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- for monitoring‘profect effects.”

30

_Dr. G. Beanlands summarizes six requirements an EIA .
should address: 1) .identify early -an initial set of valued
ecosystem - puﬁponents to provide a focus for subsequenf

activities; 2y define .a context within  which the

"significance of changes in.the wvalued ecosystem components

can Se.kdefermined{- 3) show clear ‘temporal and spatial
cén{exts for study and analysis o+‘expécted changes in thg
valued gcosystem tcmpunent5§ 4) develop an.exﬁlicit sz:giegy
for iﬁvestigating thedinteractiohs between ‘ih project anﬁ
each valued écasystem component, and adémnnstrate how the
strategy is to be~;sed to cn—bréihate the individual st&dies
unQertgken; 5) state fmpact predi&tio§5\ éxplicitiy. and .
étcpmpan§ theﬁ‘&ith fhE»Basis upon which théy\NEre made; 6)
demonstrate and deféil é cﬁmm}tmgnt to a we1i~de§ined program

4

Obviously, EI assessments would have to be monitored by

E1  assessment experts .and it would be  nec€ssary  for
administrative agenties to employ them. ) Technical
consultants, project investors, government licensing

authorities would all have to acknowledge the EI agsesswent
significance and cooperate with the EIA experts in planning

and development. With such a jboint _etfort technological

fproghgss would certainly have a minimal deleterious eftect on

our environment. _The +$undamental guestion is whether

3dBeahlands, p. 275,
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it is feasible and at what level. No doubt mega projects

could include this strateqy in their development process,

~

There is however the further matter ot smaller regional or

municipal projec{s; We need to determine how réalistic an
EIA i3 on 'a smaller scale project. Perhéps with some
streamlining, individualizing, and simplified tolloguial

synthesizing it could produce a hanagéab}e mbdel  for loeal

- Bl

development .




Chépter 1: Current Assessment and‘Régulation:n§ Industrial
Dggetopmény in Nova Scotia |
.
over the \pa;t 15 years 11‘,have been invalved ~ in
residentialcdeVelop@ent in H;lif§§ Cougty. ‘1 have DbBérVed

/

thé‘ driGeria*uibf develdpmen£_\evplve~ from wvirtually nﬁ
regulatiansfﬁn the’relaﬁivély sgphistdcéged énd c@mﬁreﬁensive
system t%ét exists currently $or. residential deQ;lﬁéjent.‘
The guidglines tor iﬁduétrial development fﬁ £987 aﬁpgar to
be in;a similar staté aé‘thétkfbr residential development in
the gar!y‘19705. The Cpun£y andst§é Province caﬂnéi Qaft 15
.Yéérs~ to agﬁievé;‘a ;bmpréhen%iv? _tormat for lfndqs{riay
deQelopmeht, e;ﬁécééily iﬁf}ight D*\tﬁe méjog ‘envirmﬁmehtalﬂ
issues. at risk, Ii\"is on this‘ énvirpnmentél: context of-
iﬁéustfial'deveidpmegt'thgt m& res@Srch tocuses,  and 1 am
>us;n9"tﬁe Aerd;Teﬁh;Parh of H;li+a;‘fpunty as a case study.

Pfésenixy,ka& 4ppli&ation‘ for an industrial park in
kHali#éx Caun{y goes throh§h a éimiié} prncedure-‘as' apblying
tor a huﬁseiint. appanal_'j A pEéliminabf applicétion is
submi§ted‘io‘the Ha1i+ag County Planning office and from’
thare copies are distributed to County Engingering, Storm
N#tﬁr M&nagement,  Depariméht ‘D$ Héaith, Department of:
franspﬁrtatfc;‘ and bepattmeht of Environment. \;? the
ﬂtnmmen{s from each department. are -favourable then £he
applicant can =pr6;eeg to ‘ihe tehtatiye or . ftinal stage;

.During this phase =mpil . assessments are ‘analyzed, ‘surveys :

“
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conducted, and all ‘enéineering i addressed. . Onece again
. ; o S . % o
these ‘'results are distributed to the ‘sama\wdepartments‘ and

favcurablg comments must be returned. - The last o) is the

A"frnal'éndorggwgnt" one and requires that all Work s‘A
road building, undergrnund servi;éé; stbrﬁ $ew§rs, runof f
._festra{nts,.pgpk SEéaihg‘and any agreements .in Council be
‘,Canirﬁed'r?ganihg‘the~pquECt.: Once all‘c§mment§'§r;m ‘the

various dep#rtmenﬁs a#é positively acknpwledged, tﬂen~bfheh
project is ; 1&gal eatity ehdefseaf by thé chié% ?pzanning
nfficer of Halifax County. | : B

For residential déQexupment this system is fine but +or .
industrial'devefﬁpment there is ;; éjarming:dé¥ieieﬁcyﬁ; TﬁQ
Department of Environment must play the - key >~r°!e in
suctess+ul»‘indust¢ial deVe}Spmeni.~ Un{urtunately, f‘tgat
\débaétmeﬁt is understaffed and anéépared to deal with the

highly complex issues ot  ecological ~ and - sociological

N
.

rdmifiﬁ&&joﬁ% of industrial parks. ~ ’ ; N ..
N . . . . > . ‘ . .
At the cbmmencement of my research, I was cancerned

-

whether  there Was sufficient environmental . research

anilable."To my sd}prise,.i discovered we are inundated
Hi{h scientifi;‘s{u9ie5, and‘the problen geems nnt; o be“a
’paucity ofvin+prmat}pn“but %éyher .Qoiumes " and volumes ot
unreadable, djsjojnte&\‘ﬁolleétibns of _studiesi FOr‘ *sny
scientific study to have an impact, it must be clear and
~confi§§ to ihe‘decisiaﬁ~makers.‘ It must be'compréhenéiﬁle to

v

the public in a social context where the voters must bring,
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pressure, to bear on the pnliticians. This is a major dilemma

existing today. We have the tools, .experience and knowledge

to build an industrial complex in our ratHEf delicate

eﬁDngical‘settihgxbut there 1is no relevant paradigm of

““environmental protection within our current development

practicés.

> v

Recent scientific research suggests that = \new‘

-~

»

. . ) 35 -
an environmental data framework system. The new clearly

‘defined system could properiy ‘identif§ ecolaogical stress

tactors and the .corresponding ecBiogical responses. The
cdﬁprehensive data framework would then allow Athe decision
v makers to +follow the best  policy for environmental

protectitn. Within the-;data +ramew6rk, spetial“attentiun

would be devoted to EIA (Environmental “Impact . Assessments) .

Extensive research 'hgé been conducted by the federal
59

government in the area.of EIA and there are sowme exciting

Eesults surfaéing‘in rather~bpscure publicatiohs: The‘grgent
requireﬁéni for guality enviéﬁnhen{al assessment practices is
clearly evident today a;d“the ﬁews meaia‘serve- as a constgnt
reminder of this prbblem. For example in January 1987 . an
artic]é in the Mail Star is éﬁ%it!ed "Denartment Admits

"Error“ aéd the artitIE'énes;Dn to s¥atef

The department of environment erred

classification.of divisions of nature is necessary to develop

E T



when it approved transportation of 7
potentially toxic.wastes from a nbrthend
Halitax scrapvard to a regiaonal landtill

site, an environment spolkesman told
municipal leaders Tuesday.

"Standard procedures wenre not
followed by the  department,. and 1
apologize on behalt OFf environment,® said

environmental engineer Duncan MackKay at a
meeting Tuesday of Metropolitan Authority.

"A mistake has been made, and we are
man enough to say we made it.”

. A Jan 6 letter penned by an

environment deparment employee advised

Dogminion Metals Nova Scotia Ltd. it could

transpor¥ "materials® from its Kempt Road

lpcytion to wetro’s regional sanitary
.. 1and$ill site in Upper Sackville,

.o he "material* Dominion wanted to
transport, .however, was so0il +$rom its
lotationy believed by many obersers to be
toxic becaigse of the nature of Dominion’s

\ long-standing~Kempt Road operation. 36

. Obviously an EIA was\\gmt conducted pfior to the
.departmént’s agpfoval. X ‘

Another article in the Mail Star dated December 5, 1986
gfaphically explafﬁs Atlantic‘banada‘s deplgrable stéte‘ ot
environmeﬁtal health.‘ The short article is qeftainly“ worth

.replication. ’

REGION FAILS CHECK ON ENVIRONMENTAL QUALITY!
The environmental guality of Atlantic
Canada is "nothing less than alarming”
although there are some wasons {or
satisfaction, federal Enviroi®ent Minister
Tom McMillan said Thursday.
The minister, in Halitax attending an
Atlantic Provinces Economie Council (APEC) -

6 Mike Coleman, "Department admits ekror.' The Mai}l Star,
Jan., 1987, p. 1. :

-
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business. autlook conference, released the
tirst state of the environment report ' on
Atlantic Canada. : -
Mr. Mctillan said the region cont inued ’
ta suffer fropm acid rain aithough it ‘xt
not highly industrialized. :
"We Atlantic Canadians suffer $rom
the garbage ejected_jnto the air by our
mare industrialized, economically
advantaged neighbours to the south™.
) He said salmon can no longer produce
in nine river systems in Nova Scotia - and
their survival is endahgered in 22 other
provincials rivers. The acid levels o+ 16
lakes in New Brunswick and Nova Scotia, he
said, have been increasing  to "a degree
that threatens to damage fish populations.
r . He also said the sediments  of
Atlantie Canada’'s major harbours have heen
"infected with tadwmium, a . highly toxic
poision used in electroplatiag. As well,
2,400 hectares of Carague /'y .An  oyster
producxng area of New Brunswltk have been
.closed because of fecal tantamiﬁation.
Atlantic <Canada also faces the
problem of haphazard ﬁrban development
‘with agricultural land being used #for
. roads, highways, industrial or residential
developments, T '
Mr. McMillah @ said the quallty of
groundwater ‘is also at risk because of

"misuse and ' overuse"” ot agricultural
chemicals. : )
-The region’s forests are . also

threatened by extensive clearing, forest
fires and disease. . :
He . said air  guality levels
through-out . the region are being
compromised by increasing ground-levels o+
ozone, a possible danger to human health.
1though the levels ot air pollution are
elow Canadian and u. .S. national
averages, J7

This artitle shouid have started a Maritime revolution

37 Sally Smith, "Region fails check on envirbnment guality,”
The Mail Star, Dec. S5, 1986. p. 1.
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but as far as.I can ascertain it elici{ed‘virtually ho publig
N X . ) ‘1 - -
reaction. This is, in part, why our environmental health has
deteriorated to its dismal present state.. The public in the

past, by and iahge,‘were willing o sacrifice) hature +Hor

short term egpnumic gain. Jobs at any cost were the primary

goals of politicians.. Today we are sutfering the consehuence
of such short-sighted planning . or lack of planning. fﬁe»
-public 1s only . now becdming T aware ‘of ~iis~ enprmous

environmental nresponsibility. Obviously, jobs are vital to-

dur existence and we must continue to  develop our economic
community. However, it must coexist with sound ecological

practices., An examination of our development history clearly

identifies areas of environmental weaknesses and indignities.

1t is‘ absolutely imperative that \tﬁgEe - unconscionable
indiscretions be ‘acknow!edged and eliminated 1in future
grnwth; Whenever environmental protection is addressed, the
topic of cost-effectiveness invariably surfaces. Recent
empirical data from the U.S. illustrates how accurate EI

assessments not - only protect the ecolongy but alsao save

v . -
N i

development d&]lazé. o

Dr. Gordon Beanlands, an acknowledged environmental
authority, presented a lecture. §§ St.  Mary's ‘Uﬁiversity,
Halifax, in January 1987 to a group of graduate students. He

emphasized the importance of EIA and graphically 11lustrated

how it can Bave ’‘development project qullars. He argued

N

>

C
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_persuas:ﬁely.that with strict adherence to the findings ot an
E1A, a majo? {;dustria! #roject would enjnykk increased
gconomic efficieﬁcy. This is a gnoal far which £he‘ Mari{imes
must strive;_An ecology"\which‘ prohibits industry is = not
feasible and an economy which‘annihilates the ecology tannaot

sustain itseld. Therefore, a model {for  the integration of

environment and technology is wvital. The decisian mékens-»'

must be able to un&erstaﬁd its function and have the manda%i
.to enforce its covenants., Using the Aero-Tech Park as a case
study, 1 proppse tp produce a Maritime p;radigm_ model for

industrial deﬁelopment +rom an environmental perspective.
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Chapter ! "~ Development  Without Assessment Halifax
ey R -

Internatioral Airport

The Aero Tech Park is locatéa.in Halifax County adjacent
to the Halifax International Airport. A brief history of the
airport is not only interésting but also ﬁeceséary for the

kdevelopment of this theéis. 1¢ é. compgéhensi&e kpublihhed
history of the airports exists, iwis an extremely we‘ll~ kept
secret, My résearch-began at ;he airport with an interview
With -the operations manager, who‘was"f;;paksib)e for, angong
oiﬁeb ghinés,_rgfg?rical qatg. After‘an hour of discussion

he pboduced +aur pages {one o+ whith'was a map} of general

information from a soon -~ to - be - published but still

‘ton+i§entia{‘dccuMent entitled Halifax Intgrnation;l Airport
Master Plan. He then suggested I contact a representative
trom Public Affairs, and also an employee of the AtLanEicj
' Canada Aviation Museum. He also ‘suggesfeé‘ that a Halitax
Intérnationai Airpdrt Master Plaﬁ produced in . {973 ‘may ‘be
hélpfgl; however, he did ndt‘have a copy nor did. hg know
wﬁere a copy could‘be pracured. He'believea however that \he:
had séeh.bhe‘at The Safh£~ Mary's University library ”ﬁany
years ¥go. A ‘thnrough search "ot the 1library with the
assistan&e of no less than three‘librarians produced nothing.
TAe_Pubiic Aifairs‘representaiiVe was very polite but had no
infofmatio% other‘than-referring me back to. the airport. He

suggested I 9o right to _the top and rcontact the airport

manager’'s opffice, I complied but. was ihformeq that even

»
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though ther; shguld be.lofg‘D4 hi5torica1 data, none could be
found. The emplbyee at {ﬁe Aviation Museum was ver& amniable
but knew pf no helpful information and referred me .tc\ the
curator of the Museum. Thé curétmr prpv?d §0~'be' very .
\}unacious and a gﬁeatk stn}y teller but had no relev;nt

+actua]‘data.‘ Apparently,\a ‘cohprehensivé ‘histbgy ‘Dfxwihé
I;ternéfinna] Airport has yet‘toﬁbe_wri;ten a$d qnly bits and
pieces can be 4ognd~}n newsbaper aﬁ}icdesa‘ Cénsequehtly, my
ressarch relies heaviiy on the lotcal Ha1i+ak neQSpapers.

The Halifax International Airport is 1ozated twenty
three miles north of the pravincial capital, Halifax, and is
situated on approx{mgtely twenty 4nur hundred acreé of land.
The nearest communities are Enfield, five mi}es to the hﬁfth
and Fall River, six miles to the south.:  The eleyétion o the
‘airport is four hundred andisevénty—five feet abavg@sea\ieve}
and with few exceptions iz the. highest ﬁnint in ‘the

" surrounding a%ea. %he‘reﬁainder of the topography slbpes
generally away from the %acility an; consists of rolling
hills and small lakes ahd‘streamsg \The‘aifport is pwned by
Trénsport éanada and %5 a‘designaied pnrt;of—ent}yj

. Although the Halifax Internatignal -Airport opened in
1940, the history of public airport a@?ivityl in thé metra
-area can be traced back to 1927. It was ‘in‘ that Qeér the
natipnal defence department’s civitiaviaticn branch requested
. the city of Halifax to consider a site for an airport,

| By Ju19 1928 a number.of sites were examined ‘anq the

A .

"
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rééommendeé location was the Bluebell Farm in the city’'s west.
end. *Two lahding; strips were constructeéd, one having a
length of eighteen~hundrea feat and ihe second one being two,
thbusan& test .long. Actual operatipn~commenged bnﬁianuaff ?,
1931,°

‘The airport cnntinugd to operate and by 1938-3% studies -
were condgcted to see if the ¥§Eilityfcduld be expanded. 1t

Was dbemed not +ea51ble and the RCAF  airftield in Dartmouth

proved mnr¢ satxsfactary for the budd1n9 airlines enterprlse.s

‘The Ha1}+ax‘+ac;1;ty did continue 1its opperations,’ however ,.

until the onset of World War Two when it was then convented

to 'an arwmy camp and the airport’s llcense termxnated.

39

At the tlose of -the war, 1t was decxded by the _city ‘uf
Hali%ax and the federal government' to ‘undertake suvvey5'+6r‘a
new airport incation_putside the cit§ limits. Abséﬁce}nf $0g .
became the main criterion for site selectkﬁn and tﬁe' initial
favored ldcationiwa; at Lucaswville near Bedford. The aré$
was ménitoréd $or a‘year‘ghd‘the ave?aée visjbility:proved to
be no better‘than the féggy Eastern Passagé lntat}nnlsg

. fhe searth.then‘proceeded to the Kelly Laﬁev district
near.‘waverley. Apparently Trans-Canada Airline pilo{;\\
remarked that the Kelly Lake area ﬂﬁgs‘ tlear when the~

O e T R

Brian Hayes, ”Hisiory of public airport actjvity started
in 1922," The Chronicle Hergzid, May 14, 1983, p. 10,

Eric Dennis, "Site Approved for Modern $5,000,000 Airport
For Halitax,” Thg‘Chquicle Herald, Oct. 12, 1954, p. 1,
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surrpun;ing:Hakifax—oartmouth area  was enshrouded in fég.
Two years 04\ weatHer mgnituriné chn+irmed» the pilots’
nbservations and the site wasi‘appfoved for  future Sirport
p9velmp$ent.40 An angQmentiwas reached with‘ iﬁe~ Departmént
o#-?haasport to construct . the airpart,\ and Athe\ tity; of
Halifax was to bufchaée the laﬁd to bperate the facility. . If
is inieresting to hcte tﬁat enVianmentai impac; was neaver a
cdnsi@eration. ) ‘ ' .

Hé!i&ax city council sgreed to pravidg up to %100,000.00
for the land purchase and on; aApril 35, 1955 the éite wasg
acq&ired. The initial estimatéd cost of constru;tién for ‘the

facility was +ive’ million déllars and that amount was

expected to prodﬁce one of the most modern airports in

- Canada, capable of handling large volumes of domestic - and

pverseas +1ight5.4l Runway construction begah‘in the summer

0f 1955 and the airport was sufficiently completed by . June -

1960 to pe}mit a temporary license for Visual Fiight Rules
nperatipns. Dominian Day, 1960; marked the gala o++icjal
opening‘{or full Dperatiﬁns of the ai;port. The cnmpletéd
cost was a staggering egghteen ﬁillinn doliars and ﬁhé iultra

mpdern facility was labelled the pride of ©Nova Scotia. An

interesting item appearéd in the Chronicle Herald on . July 4;

1940 which described some of the advanced workmanship: "the

FE T R VI

4
9 Dennis, p. 1.

4 : .
I Dennis, p. 1.
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building walls are sprayed. interinral!y with asbestos."9<
Aftter having read the .article 1 contacted a‘ senior?® o§+ic§a}
from the Department of Health and inquired as to the present
status of the i;terior Nal#;.  3He‘ in+e;m;d me that the
Department. of Health is. npt permitted to inspect khe‘
+acjlity, nor are they wélcomé there., In. ftact, he said yhat
several years ago health u%*icials were litéra}ly \"Li&ked
out® when making‘an official viéit. The ﬁgpartment?o¥ Health.
doés-hot, as of this writing, know whether or nof agﬁestqs is
sféll present in the airbort.k
\The Hali+tax Interha£ianal Airpbrt provéd succe$s+?l\ énd

has enjoyed continous grawth since its opening in 1%80.. In

1766 a major renovation took place at the. termiﬁa}; building

~which required extensive axcavation. Even though there had

béen_é nimber of ‘fish kills' nearby- there had been nD

cdqnectjon,made to the airport. By 1978 employment‘ at the

‘airpmrt reached 14600 compared Qith 1200 employees two years .
. : 7

primr.4$ 19746 was a busy year at the airport: work began an a
4.5 million dollar addition to the main terminal, the
ﬂinfstry of Transport and Ottawa committed 3.3 milliaon

dollars +or security fencing and an electrical service

4 ‘ ~ _
2 "No. 1 New York Alternate Modern in Every Detail,” The

Chronicle Herald, July 4, 19460,.p. 1.

43 Gordon Murray, "Airport could employ 2,000 within 2

years, " The Mail Star, June 8, 1974, p. 1.

A
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buildingj a service . station was built, Eastern Provincial

Airways begén~con5tructionAo+ a 9.2 willion dollar hangary

IMP began clearinyg land for a hald million \dpllar general

"aviation centrej} and a %$400,000 tourist in+mrmation‘\tentre
A 44

was slated to open in the spring of 1977,

-Today‘the Halifax International Airport is big business:

there arebapproximgtely 2000 employees,: thefe .are 70,000

airplane movements annually} it handles more than three

miliion passengers a year:'"an& 4t cnntibutes directly .or

indirectly over 135 million dollars annually to the -economy
o ' ~ . - N

0¥ the area.dJ

“airport that, has allowed bther issues to. go virtually
unhoticed oveg'the years.' énv;rnnmewtal concerns haVe, for

one reason or another, heen ignoréd until 1974 when a major’

I 2 S ) ’ Y S v -
fish kill prompted sufficdent  attention to necessitate an

impact study ot the airport and its  dperations, Chapter
“three mf‘ihis thesis deals with the airport’s biological

assessment and clean-up recommendations.

e R 1

44Murray, p. 1.

“>3im Gowen, “Halitax International Airport-25th
-anniversary,” The Chronicle Herald, Sept. 3, 1985, p. 12.

v

It iz .this awesome ecﬁaamic ih?ldence of the

-



Chapter 3! FRecognizing the Link Betweesn Acid Run-ot$ and

Fish Kills

Nagure has suftered seripus‘per;ubations %rom‘pogt Wor 1d
;war II.techﬁdlogy and for many years this fact was ovgrloéked
or Just rgiuctantly~ accepted. . The - policies .respectingk
Hali*ék Airport provide us with éxcellént éxampiés of.’ yhfs
taréleés‘éttitude; It was not until 1576, atter ﬁéﬁy ygaréin
o¥‘\¥rsh‘ &ills}i that ~ﬁhe‘ gqvernment was‘"mct;vapeé ‘1n£Q
responding. A comprebéﬁéivg gtudy\ was ordered aad
gubsgquéntly carried out .byw.the $irm of Caﬁadian~8riti§h
éonsultants Ltd, and'cbmpié{edionAApril, 1978, \The re;u!té
~of theistudy clear!y;ﬂgiinea{ed serinug env?roﬂmehtal hazards
gnﬁ'this chapter discusses in sqme ‘dfﬁéil tﬁe +in&ijgs :o§
that study. ‘ ‘ | |
" The ﬁaii;ax Internatinnél>hir§drt is situated “on  the
diQide between streams dféinipg to ‘the. Atlantic dcéan “and
streéms QPa{ping\to the %3& ‘m¥\ Fuédy‘ Sbﬁek'84i‘ of the
property d;ains yia\éenne#y Brook to ihe Shhbenacaﬁié River
apd thence to Fundy. . Approximately 20% of the property, the
5Quth~wést a;ea‘dfgins ta Fupdy via thg Johnson ?ﬁyvep - and
throuéhilakes Soldier, ﬁii)er and Thomas, The remaining 16%,
the area”in the southwest quadrant, between the runways,
drains tp the Atlgntic. . o o
\ . fhe updérlying bedrnck~js a highly‘ 4r§ctured §issi}e
band of slate which-gsiheaQily ﬁinergliiedz In many ‘areas,
the bedrork is eipqged either na@uraily or as a result o+

1
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echstrutt{ﬁh-sinﬁe soil‘covef,:éxcept in a %g& limitéd areas,
is generaliy.thih.

The ﬁirpo#t “has ; experiehce& almost cpﬁtinunus
cunsiﬁu;ti§§~‘tn meet the ever—int;éa&iﬁg‘ needs bt the
#aci!ity.“éérious prnSleﬁ; aroSe within the property as a
result nf rapid. corrosion of cnrrugated ‘metal p:pe“uaed ;6»
glb sur%ace draxnage netess:tating ma;or replacamgnts;l O++

the property a number n¥ ma;or fish kxlls have oaccurred in

the qhebenacadxe R:ver and some m+ the headwater lakes. The -

+irst major fish Kill in 1940 led to the closure ;‘uf the . fish

hatthéry at‘wéllihqton on La&e Flét:her;

Pressure on the Shubenacadxe vaer system as a source of
_publxc water has . ancreased steadxly gsince - 1960: A‘maJQr fish
kili‘:n September,\l??é also created uperat:ng prnbléms :with
some of these water utllztxes‘ and ‘as a resu{ts the - study
commenced;\~?~ | - ‘ J

. The %tu;y wag'divided into two gtageé. ; In,‘thé‘ first

stage, the study =rea encompassed a large area outside the

boundaries of Transport‘Cahada3s property in order to assess

~environmental impacts., Water qQuality sampling was carried
Dut‘oh several streams to establish their water quality and
to inditate the need +or more detailed work in later stages.

The Airport Master Plan was reviewed;'Airpoét peTSDani and

those ot private and Crown curparation§ were interviewed?i

.

éctiyities generating liquid wapgtes and‘tha‘type and volume

0+ waste ware ijidentified. A preliminary evaluation of the

~

N
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' per%onmance~of’théfexisting, sewerége and sewage “treatment

'$ac11\t1es was caﬁried out. A workiﬁg paper was prepared on

N

the varlnus patentxally pollutung activ:txés at the aﬁrport.

The second phase of the prdgram:was_imp!ementeq in  May,

~\19?? ana é decision. was made to abandon 7sampling_ siaticﬁs‘-

cuts:de the a:rport prnperty and to ' cohcentrate on majcr

1

streams at the-prqperty line. A number of stations were
» establishéd to munitor-épecific ‘activities and - a “measuring
weir was constructed to monitor storm - water quahtiiy and

quality. “The site chosen *Dr the permanent statxon ‘retéived‘

drainagé from the‘ most haghly urban1%ed section af ;the

property and the area in whxch mnst of tﬂe airport act:v;t:es

Nerg‘conducted,_k Bxdﬁoglcal Asamplxng of selectaed aquatgc

insects and plants was also carried . out in June and Dctober

at twelve splected sites on streams around .the perlphery ot

¥

The study concluded from sampixng and past hzstbry “that

the most s:gnx%xcant ehv:ronmental problem wés ~assoexaked

with ac:dx%:ed draxnage and high leveis o+ heavy‘ mgtals. iﬁ
rupuff from the property. The major cause ;Dr -;oncern was
the aréa dra{hing {o the Shubenacadie River. fﬁe‘ §ehne}y
Broé& drainage basin was the first priority,\pariicu!ariy the

West Branch. See Table 3-1 for summary of test results.

»

Table 3-1

Total Acidity Al.Fe.Min.
Location Meanen % Below Average % Above % Above
' Guideline- Guideline Guideline
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Bennery Brodk 3.7 7% 82 wml ., 2i% 100%
at praperty k ; :

1ine both .

"brantches :

East Branch =~ 5.8 o 19.1 ml 23% & 100%
" Bennery- : .

" measurihg

weir-urnbanized

West Branch 3.2 90% 432 ml 89%" . 100%¥
EPA Hanger . ‘ ' :
., and undeveloped’

South End . 3.1 . 100% 245 . ml 100% ; 100%¥
06j24 Rock-

cuts and fills

‘almost entire .

watershed s . f

(A1l above drain to Shubenacadie)

Seuth End 3.4 85% 88 ml 100% . 100%

15-33 ‘ S . lexcépt
small T _ . . - Fe 12%)

‘Between run- | 5.0 14% - 20 ml 23% . 100%
wadys largely . lexcept
undeveloped TR ‘ o Fe 38&%)

: : . 46
{Last two stations drain to Atlantic) ’

r
A

A recommendat.ion was made‘to prevent the formation of
acid drainage by‘Eovering the EXposed areas with an oxygen:
barrier composed of approximatél& ihhea feet 64‘ compacted
élay'material covebed‘wih“soil ang either seeded br sodded to

‘minimlzé ergsioﬁ, depending on the steepness of the area. ft

e e e = e -

4°Canadian-8ritish Consultants Limited, Environmental 1 3
Clean-Up Program Assessment Study-Halifax International
Airport®. Vol. 1. Halifax: Canadian-British Consultants .
Limited, April, 1978. p. S, 1
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was to be 'a phased program commencing in the Bennery Brook
watershed with $ill' areas réceiving first Cpriorith.

Monitoring would be continupus to assess the etiectiveness o+

N

On the severe cuts near some taxiways, sealing and

sodding was not practiéable due to the steepness of “the

slopes. However, nxidation‘woujd~s¥ill téke‘place via direct
rainfall on the face. It vias necessary to seal the face and
the_most_praciical method would be spraying <concreté~‘bh as
gunite. More \r&dical ‘alte»fatives Df- treating ihe acid
drainage»wére(hot récommendéd éxcept as a last resort if a
Qealfprocésé proved ineffectual. ‘

De-icing ot 'aircraft was +found to'be a problem.  But,

“since this technology is rather aipecent practice, little is
known o+ its long term impact. $Sinte de-icing is tarried out
in the cold months, the time of minimum biological éEtivity,

the immediate impact is tempered. Plane washing also treates

e

g

a»pol}utiudykazéﬁd.sinée.the\waste viater contains ﬁigh~leveis
ot phosphate;*nitrogen;‘and phenpls, and the distharge is
direct to the West Branch u+‘Benﬁery‘Bﬁcnk. Bottnﬁ ssyiments
ot the West Branch of Bennérykﬁrépk showeg agcumulations of
phosphates and nitrngen whicgkcaulq hahe' been +flushed into

>

‘ N .
the 'stream during storms. A recommendation was made to have

‘the wash waste redirected to the sanifary sewage treatment

tacility from holding tanks “with uniform bleeder valves.

N

-
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Runway ite control chemicals, - oil ?pills and ' firefighting

t}aining are all contributors . to the - overall pollution

problems at the airport. .

. N .
The probles of future construction can be summed up in
one word - slate. The solution is to minimize ~ éxcavation

which expéses the higﬁly mineralized slate. It is necessary

to cover exposed slate quickly Cwith fifqﬁwiﬁﬁxi either the

" other areas of the airport or- having it trucked in. ‘Slate

should not be used for fills or as road material unless it is

.;to_be covered and sealed. A number of other recomméndations

were presented\in.the 1578 Consultants study in connection

1) Deep foundations - should be avoided wherever -

. possible- and, as +far as practicable; slab
tootings should be used:

2) Test pits should . be dug beforée excavation to
determine the potential danger .of creating an
acid drainage’ problem. \_‘ ‘ .

3) The area west -0f the EPA hangar, near the
+iretighting training area, should not be
exravated down to the taxiways elevatian.

4) It is also imperative that constructiopn drawings
‘of all new buildings be kept at the Halifax
Airport. . Further, copies o+ construction
drawings - of all existing developments,
particularly underground tanks, cables and. pipes, -
should be available at the airport for quick
reference in the event of spillg - or . new
construction. Damage to tertain - buried
tacilities because of a contractor or airport
staff beingy unable to locate them --could be

disastrous.
k]

47 canadian-British Consultants Limited, p. X. XI, .
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The ;ecommendations praved to be very valuable but the amount
ot information that was apparently unknown abbut the airport

¥

up to the‘time of that study is nothipg short of astaund;ng.
As garly as i9éd a major §fish ®in otcurred on the
Shubenacadie River. Investigations attriputed thé fish kills
ta a_decreas; in pH énd-an intrease in the amount of hydrous
i}on‘compounds in the Miller Lake and‘Bennery Brook dfainage
systems. Both these drainage systems have part of the
airport area in tgeir headwa{ers district. Other mgjér +i;h
kills h%ve been recprded‘on the Shubenacadie River since the
airport was constructed. The 1977 s£udy finally makes a

coé;ela{ian béiween airpqrt cons&ructinn and méjor fill kills
particuiarly where“ &he :cnnsf%uction . has‘ ngcessita£e&
‘exéavatiQn 5¥vmineralized slate bedtock; No +ish kills have
been reﬁorted since September, 1960 . in. the Nilieﬁ Lake -
drainage .system due to the $aqi that the construction
activity ha§ takeqﬂplace in the Bénnery Bhnﬁﬁjdrainage area.
The last major Fish kill was in September, 1976 auring« the
‘construciion o; . the EPA ‘hangar; " The +following is an
hinteresting table o+ dates, construction gctivities and P+ish

"kills on the Shubenacadie River.

w
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Table 3-2 Fish Kall History Shubenacadié River

Ma,or Contruction . . ~ Major Faish Kills:
Terminal and runways 1957-1980 ~ September, 1940
Imperial 0i) T 1959-1940 )
IMP Hangar t(large) 1959
IMP. Hangar (small) : 194861
- Air Canada Hangar 1961 .
Alr Halitax Hangar 1241 ~ Dctober, 19561
Highways slate needs 1985 October, 1%465
"Avis Service Station 1966 - September,. 1946
Highways slate needs 19468 . November,. 1948
Halifax Flying Club . 1970 ' .
Mobil 0il Hasngar o . 1972 .
Highway Overpass : 1974 August 1974
Aircan Tank Farm 1975 October, 1975 48
EPA Hangar' - 1974 -7  September, 1975

Theustudy ud;arthed very impartant‘in+orma£;nn as to the
type of geology and soils ~locatéd at the ;irport site.
Apparently, the Hal;fax Internaiianal‘Airpoét is uqderlai;~by
. two groups of methmorphosed‘sédimentafy r9ck5 thﬁf‘mriéiﬂated
as deep sediments deppsited in'shalluw‘kéater; These "thk5f ‘
consist of a lﬁwér guartzite member and  an Yupper slate
member,* The quéwt;ite‘ mémber tgas mfiginally. a Sandstone
which became impregnated .with éTﬁica} . The .slate was
ariginally a‘mud'which-was consolidated into layered rock by
simple preséwre. : Latgr geological actjvftx upli+ted anp
stropgly folded fhese‘rntks‘fntn a sugface* that . resemplea.
ggrrugéted cérdbqafd. Subéequept}y, great masses of .liquid
magmé‘int;ud&d~the bottom beds apd cysta]lized as granife
while gfixl below the surface. .The eftect n;»this ,intrusin;

v

3 . o ) Cot \
Canadian ~British Consultants Limited, p. 3.
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converted the shale - and gquartz-rich. sandstone intp

~metamorphic slate and quartzite: Erosion has  stripped

thousands of feet of rock away leaving narrow bands of slate

which occupy troughs or synclines separéted;by wider bands of

quartzite occupying Hhills or anticlines ° reducing the

mountains to a level titlea plain. L;{er the passagé of the
continental ice sheet é;oured the area removing most‘ ot the
sdil cover‘é;d rearranging the hemainder. |

" The airpbrt propeﬁty is located aséride a band of slaie
rock containing - abuﬁdant‘ pyrite and other minerals
»aiEEE;?;ated throughout the rock-and along tractures in the
f‘rock knan‘és éﬁ%avage planes created during up!iftiné 'agd

folding of the rock. &n analysis of a grab sample of slate

"téﬁen in the airport area by the Nova Scot.ia Department ‘04

Environment and subjected to whole rock analysis for metals

gave the following results:

Table 3-3 Analysis of Slate Rock Sample

Element ) ~ Percentage - ppm
" Aluminum o 4.45 '

Iron o N ) 2.564

Manganese -0.025 .

Cobalt . ~ ~ : 500
‘Nickel [ 1150
Lead /° \ ‘ 150
Arsenic - . o v . 1.29

B U U U ——,

Canadian-British Consultants Limited, p. 28.



* $a
ant‘b#-the spils Jocated on thé airpnrt~:prmperty‘ ﬂave
develupé6‘+rpm'5ur4icial materials $rom two main sources, a)
glacial till derived from 1ncally~Dtcurringibedrock, b) till
derived +rﬁm cérSoni+eﬁous shales and.\saédstunes that ”wéne
r \ .

transportat&h into*the‘areé +r0ﬁ\£he north by glacial action.
- Soil iypes déve!obed ¥rbm‘surficiai materials cdrrespaﬁd&ng
to abévé are a) Bridgewater, Halifax " and RiQerﬁprt, b)
Hantspoft‘ and”~QOlfville. Areas of exposed bedrock iaﬁd‘
organic soils.can also be found on the site.

The prédoﬁinate s01 1 {jpes found, on the properfy are
Bridéewa{er aﬁd Hantsport. Bridéewatep soils have ;eveloped
from me&ium textured olive-coloured till derived Principally
%mrq the ‘undgrlying slate bedrock. These  soils “ha\(_e good
internal drainage bug‘are u+ten?éhallow aﬁd stony: ‘Hantspokt
soils a;e derived from mnderaté!y fipe‘textured reqdish-b}uﬁn .
glacial tiix. The main texture of the till 8" _sr;mdy. é]ay
loaml These soils have imperfect ihgernal-d;ainage %pd are
“u4teh shallow and stony. Hantsport spils are otten +ound
associated with WQlfQiile spils.

- The occurrence ot Woltville ssils is limited to a jswaii
.area of the property éinng the Guysborough Road. Wolfville
s0ils aré ggrived from basically the same paﬁént material as
‘Hanﬁspurt soils. Wolfville snilékhave goad internal &rainage
but are sometimes shallbw. Riverport soils are fouhd on. thek
eastern part of fhe pnnpgrty and. in a sméll area acroass the

Guysbaorough Road. Riverport soils . are  often foupd  in°
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associdtion with Bridgewater..soil? and are simiiar in
abpearance ahd\tgxture. They are‘de:ived +rom basrcélly {Hé
same‘pérent materials-astridgewater soils. Riverpmrt~ soils
have imper+éct internal drajnage and are often limited to the
nsﬁfhénn part of the p}operty. ‘These .sbils have deveiaﬁed
from moderatél} course texfured olive to yellowish-brown {ill
derivgdﬂchie*ly from qguartzite. Parent material texture
réhgés #romﬂganﬁy lnam>§a:9ravélly sandy lpam. The 50{15 are
o*Feﬁ shallnw; stony{“and pnrpﬁs. ‘Sqil*drainage Qaries from
well drained to exceésjve!y well ﬂfained; ‘

, wolfv;lleignd Hantsport soils are the wost erodible
soils found on -thé airport property. .‘BridgewéREf\ ‘and
Rivérﬁnrt soils hAQe a .moderate. suscept;bility to erosion

‘with the Halifax so0ils being the mpét resﬁétant to erosion,

Vegetation at the airport is located in the Atlantic
Upla;ds Section of the-Acadian Foregt ‘Regioh. >The natﬁr;l
vegetation Bas been g;eatly di;turbeﬂ DVéP‘:WOSt‘\Df ﬁhi?
sectiog.‘ Béoad‘ areas ‘6+ brushl;nd and +ire-created and
L erpsioh barrens are characteristic.

Some of the Sarﬁ?hs support open bléck spruce with
§c;ttergd‘trembling asp;n, red mapie) red‘ naﬁ‘ and~ éaster#
white pine. On‘ better soils,. tolerant harﬁwnods_ are
prominent though‘nut usuaily $+ good gualiky. On wet sites,
in areas o+ peat accumu:ation aﬁd.ih sQaMps, black sprucé,
.tamarsck, red maple, black ésh and alder \bru5h~;are common .

. The moist c]imate and gentle reliet have created considerable
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‘areag of nan-forested bégland.

“Much of the vegetatioy‘chplex characteriétics of the
Atlantic Uglénds ‘can :be %muﬁd on tﬁe\ airport property.
‘Apﬁroximatély_*i#ty‘ﬁgrceht o+t the\pboperiy was ctleared For
the construction qf the airport complex and its mpéfa?ing
<nedﬁiremen£5. Sahe of the area no% bﬁ{it ~up6n is covered
with g;asses and low shrubs. A third o+t ~the_ propérty is
i‘current!y +ores£éd with stgnds of mixed wood. predominating
over softwpndfstands.\ Hérdwoog‘ stands {6rm a more minor
coﬁsti{uent and tﬁe'balanég o?\the property‘ is _campaged ~D+‘
swamps, bbéé, barrehs,‘highways,'bits and"‘quarriesli There
appears to be evideﬁcg ot sonhe thinningxé{ timbgr sta%dS‘ in
‘some” areds of the gropéftﬁ‘dué to past lqggﬁhg activity{

Tﬁéi‘wildlife _h;bitaﬁt‘ on the :airgori‘ proberty has
undergone severe habitant aiteratibn due to th§ canst;ucfibn
of the airport facility. Approximately one half of the
airpori gite has been cleargd for the construction of airpqrtf;
+acilities 6r for their operation thus reducing or aitering
the availaple wildli%e‘habitant. " The airpbrt\‘ﬁrnpérty is
fenced around most of its‘perimetér restricting the movement
of wildlife ﬁartic#larly large ‘mammals on and off the
property. The airport habitgn{ supports Q few deer and other
smal!‘animals. The property itseld supports no- watertowl
production but the lakes 5urround1n9 the prope;ty suppnrt a
p¥ew broods of water%’h], the numbars are not sxgnlfacant

L

Airport personnel have reported a slight problem with
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;he'few deer residing an the property. Occgsionaliv ~dee}
anwse onh the ygrass between the runways but are easily scared
oft+. They. are destroyed onily i+¢ necessaryl

The‘ajrport does experienée a probleﬁ in ~the +all -and
winter when the~wjnd blows in - trom ‘thé ~Aflantit‘ carrying,
+locks of snow buntings into the area. These birds ~;;ed on

o >

the seedlings that ‘border  the. runways and other areés,
creat%ng~tﬁe dgnger ot bifd.strikes;with ajrplanes.~ Patrbls
are Qseqlta sCare thé birds away. . It is essential to keep
the.érass clpsely cut so that it dnesn’&léu to seed. This
d}scnﬁrages the birds by rehoving"a‘source Qfﬁtheir ¥6nd. .

Opératinns\énd‘cnnstruc{ion in and arﬁund the \ainpqrt‘
canvcértainly attect tﬁe environment \u# surrounding areés.
‘The.‘cff-sité effécts~ are due to air, watér‘ and noise
poldufi&n occurring wdd;ing the ‘ﬂberationa} :phases.* The
éignificance o+ these effécts is dépendenﬁ‘mn the sensitivity
of the surroundiné resourcé andk their importance to :botﬁ
community and %cology.

| An aréa of majm} cbncern‘regarding off-site po}]ntion‘is

‘the Shubenagadie‘RHVer. ‘This river is currently ‘used +or
pﬁblic water suphly, recreation, and ‘csmmer:iél fisheries.
Three tnmmuniiies,\Lantz, Eimsdale and En%iéld currently d%aw“
their drinking wmater +;om the rivér; The river 1is also’ a
pupulér canne)waterway; being one. of three wate}mays in Novaf

Scotia that has beéen rated as very eas}. In addition, .its

proximity to a major urban area certainly contributes to "its
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:papu!arlty ~~fhe lONer~‘reé&hés of the.~river ~below _the
Qtewzacke haver also supports a recreational +x5hery with the
prinéipal sport fish being salmon and striped bass. fhe‘
\numbPEAof sa!mdn‘takeﬁ‘bi angiérs %rom the main stem is much
lower than on the Stewiacke Riyer, wﬁicﬁ is rec$gnized as a
major sél&on river in Nova Scotia. Cétch~¥i§ures for a three

‘year pér}pd are as follows:

‘Tables 2-4 Catch Figures - Salmon

Main Stem Shuben- - ‘ o Stewiacke River
acadie vagr ’ . .
1977 1976 1975 - I 1977 1976 1975
77 74 298 Number of fish-taken 474 622 1138
459 393 1421 Number of pounds . 3486 3208 5384°

v

"The river is not an important. spawningk area ‘but its
impértéhée\lies in the +a€t that, it is a ‘passaéeway '$nn
migrating fish fn reach-their spawnihg areas. ;n headwater

.streams, ° Amongfthe\species tﬁat miérate up and down the
rivér are géspareau, sﬁad, striped bass, salmon, smelt. and
eels. Gasparesu and shéd are the most abundant speciés.SI

- Information cun{a}ned thus . far .in chapter threé ‘was
ascertained directly $rom the only assessment study conducted

50Canadxah-8r1t15h Consultants lented p. 35,

Canadian-Bri}ish~Cnhsultants Limi;éd, p. 27-35.
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~ ‘on the airport up until 1978. The study’ was © 3 two volume
report produced $or the Environmental Protectioﬁ gServife,

Department of Fisheries and Environment and was entitled

Eﬁvironmental Clean-up and Pquram Assessment Study - Hali4

alitax
International Airport. The ‘tormat of the . study, . the

~assessment methudblngy,‘and Vtﬁe statistical ,accountabibity
may all~p§ marginélly ou;dated in . 1987, but ‘thé‘ underlyiné_
ﬁessage:and primary envi#onmengal cancern ‘ié as }e!evant
today as. it was in '1978. Acid . drainage has been® an
'contiﬁues tq‘be a seripus threat‘ta tbé»“eﬁvirqnment. With
’the‘fﬂorou§h~&nd compreheﬁsive ehvironment§1~ assessment 4§9d
the puSitiQe indenti¥icatinﬂ of acid drainage perturbation,
it should theﬁ‘bé~concluded that the - airpﬁr% ‘could deQelop
with pmllutinn-free~p§ide,' This, however, is not thg case.

In 19é2 the airport once again p{eéipigéted a‘Qajor $ish
kill as Skresuli of constructién actiQities on two téxiwaySL‘
Even‘thouéh the " logistics of “the perturbation.  was well
understood by this tiﬁe, another study was ordered. Transport
Canadé‘cantracted tﬁe consulfin9‘4irm ot Porter Dillon \tm
ccnduct the study which wes completed on Rpr:l 9,; 1985 and

,entitled Env:rnnmental Study of _the Salmon River Water gbed,i*

thgvV}cxnxtz_gi Haljifax International Airport, Halitax, Nova
Scotia. The following ié‘a summéry ot this $9ﬂ,00é plus
study.

The  Salmon River Environmental study . was
‘commissioned by Transport ‘Canada ol lowing the
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International Alirport. = This report addresse the
envirpnmental ippact on the S0 km2 headwater regi of
the Salmon River Watershed resulting from the distharge
_of acid drainage from the airport. . This report also
describes a series bf mitigative measures which ay be
introduced as part o current. ~abatem9nt proghansr and
incorporated in future development -prm;ects scheduled
for the Halifax International Airport.

construction of Taxfways B and D at the g:iifax

. . RN
The  taxiways specific to  this study  were
constructed in 1982, During .construction, a highly

mineralized ‘slate bedrock ‘was blasted, exrcavated, used

for taxiway +ill and/or - placed in a disposal site.

referred to as the: waste rock pile. Several months
+0llowing the initiation of taxiway construction, the
"taxiway underdrains and waste rock pile began to

discharge large guantities of a low pH, highly acidic
and heavy metal . laden ater, commonly identified as
"acid drainhage™. ' . o o

In response to environmental concerns, Transport

Canada constructed a lime treatment facility designed to
neutralize . the acid . drainage = and ' to prevent
environmental damage “to  the receiving Salmon River
Watershed, Although "the treatment system generally
achieves an effluent quality sufficient for surface
stream discharge, it experiences reduced treatment
efficiency under winter conditions and handles only
approximately one-hal$ of the total acid drainage

discharged to the Salmon River due to underdrain and

waste rock - pile bypass. Furthermore, .a signififant

disposal problem has: developsad a&s a result 6f the:

massive accumulation (20,000 m’) of lime sludgé

This analytical study 1nvolved the dxscxplapes of
hydrplogy, chemistry, yeology, biology and engineering.
When assembled, the physical, chemical- and biblogical
data produced by this investigation identify an aquatic
system which is stressed to the point where nnrmal fish
populations and benthic product1v1ty do ‘'not and cannot
exist, a condition directly attributed to the discharge
. 0% acid drainage from the airport. In the absence o%
‘remedial action, the S50 km® headwater region 0¥ the
_ Salmon River.Watershed will r#main an unsuitable habitat
-tor] salmonid and other fish species $or ﬁeveral decades
it fnot longer. :

are.:

Remedial measures required to alleviate the problem

24
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1. capping the waste rock pile or disposal of the waste
rock pile in.a designed ﬁandfill;

2. controllxng stnrmwater and runway underdra:n
dxscharqe, :

3. sludge’ dewater:ng, soliditication and $inal ,
disposals ) o

4, treatment phase out and moﬁitnring. -
N ~ * ,vn .

The optimum ‘means of implementing ‘these works
should be determined immediately through prelxmanary
i enganeerxng and economic evaluatian.

,‘ In oaﬂer to prevent generatxon_ b+ acid drainage
from the construction of new facilities, alternate

‘ engineering technigues are reguired. These include
s attention to u@derdraxn design, above grade
kconstruct:on, excavation® procedures, application ot

N special cover and backfill material and alternate waste

\rack disposal methads

1

The ~S&ﬁdy was Well‘ conducted and pro%essfnnally
presented but it revealed nothing reél!y new and simply
tonfirmed the fact that the knowledge and technology already

existed to deter such an envibohmenfal‘misfortUne. I1f this

premise is trqeg"then»we need to ask why the same mistake was

4 . . )
made again. The only logical explanation can be that

N

Traﬁsport}céhada even into the 1980s perceived development in

terms of cost-effective economic units and paid but. token

lip-service tp environmental issues.: As the 1980s . mature,

the federal and praovincial Depart&ent of Enviroﬁments aré

»

- - -

*Porter Dillon, Environmental Study of the Salmon River
Watarshed in the Vicinity of the Halifax International
Airport-Halifax, Nova Scotia, Halifax: Porter Dillon
Limited, April 9, 1985, p. 1 -11.

P
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9aining a qigher puBlic profile and ceriainly Transport
Canadé willQ:bentuafiy have to éCthwledgE{theiP pr6m§neﬁce..
. ‘Env;ronmentally speaking, there i35 li;tle ‘léft fo_ the
:Qagxﬁation regarding the si£e o% the ‘Héli{ax ‘Internatioﬁal
kirpgrt. Tt is with that majon a@vanéage the Halifax CDu#ty

s - - ) .
Aerb Tech Park began its growth and development activities.

The Aero Telh Park. has approaﬁhed the environmental -issues at

the airport with an entirely new attitude of ecological

sensitiviiy. Tpé Aeén Tech Park represents to Nova Scotians
“the best that can be expected in the cumpie§ field of hfgh
technology. The Park looms lérgeiy on the 5ac§o—e&nnamit

‘horizon of hope and . prosperity for many Maritimers. ° The

question now is whéther this show-tase, high bru#ile‘industry-

can develop and thrive in such an environmentally sensitive
area. Chapter four introduces the Aero Tech Park and traces

its growth and develppment from a sprip-environmental

perspective,

s

-
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Chapter 4; Development with assessmentl Aero Tech Park

"In the industrial world,ievénts do not a{wéys follaw a
"érénd master\plaa‘. The Aerop Tech Park did :not. manifest
itéél*zkfrom T an Drgginal brillant bra&nstorm; rather it-
hapﬁeﬁed ini;ially q;ite by accidenﬁf and. goqd'gludg.. The ~
stony begins\in the late i??Os' with thé Canaqian Armed
Foéces.

NAt that time, the'Canédian Armed Fnrfes were.dediding [=14]
pufchasing a new fighter airéraft and the chbices Qere

e N N 3 . .
narrowed to two versions of the F-18 and F-16  Falcon. The

F~1BA Hornet was a _sea-based: jet to be built by the

M:anneilmnnuéigs‘Corpufation of St. Lnu?s,' Missouri, gwiih
the: Northrop Corbnrétion pf‘ Lbs  Angeles, Célifnrnia
paﬁtjcibatfng as chief Sirframe~ sub-contractor. The rﬁleg
werekrev9hsed'for thé‘mther‘model.l Northrop was bidding for

the general‘contratt for the F-18L Cébra:madel, a land-based

.aircraft, with McDonnell-Douglas as the sub-contractor. But

there was a big difference for Nova Gcotians, . If  Northrop

:wonthe bid to market the F-18L, it would build an airframe

component machiniﬁg center, and it would build it in Nova
Scdtia, near the Halifax inter%aticnal Airport and accessible
to -the Halifax-Dartmouth metropolitan area. Northrop. lost ;

and the Armed Forces decided to go with the Hornet.53

'533Hi§h_fech\Expand5,‘ New England Business, Jan.,1987, p. X.

.
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‘Prior to the Armed Forces decis;én, Northrop undertook an
extensive 4easibf1ity study p& the airport site as.a ]oéatiop
for its air+ramé component machining center. Z_Apparently,
muc& d% the.study‘aid not portéay‘Nova‘Scptia éﬂ avcuiturally

priviledged province. But iy did identify the +act the

province -has excellent prdximity to targe markets, has an

exceptiona&ly capable transportation‘heﬁwork, and a virtuglly
unlimited labour +Force. .Even though ~Northrop was not
5ucces§+ﬁ1, their ‘propnsal planted the seed for a higﬁ
te&hnalcg? paerat the airpbrt.

- It was at tkis gtage iack J. - MaclLeod anq' Lorne Denny‘
began :their relentleéé and obétacle filled journey ot
prémctigg the .concept of high technology at the airport. ' Mr.
Denny; a nafive o+t Hahilton,'Dniario, was acutely aware ot
the signifgcance of an éirpbft induSFriai park. Mr. Denny
fravelled to Durham, Narth Carolina and studiedia‘ successful

high technology park there.. He came baqk to Halifax with

-excellenht reterences and credéntials to promote the high tech

toncept. Every conceivable ruadblptk iméginable Wwas thrown.

in Mr., Denny’s ‘path by the province. Reasons included
excessive cost, too much existing industrial parkland on ‘thﬂ

~ N ‘X
market, lack ot need, and irrelevance of the concept to the!

traditional = =conomy. Mr. Denny persevered and “a
recommendation from Mr. MaclLeod brought Mr. Denny and the

Depértment of Regional 1Industrial Expansion together. Al

singularly astute and perceptive individual in DRIE did .

N
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something no one 1n the provincg WDulé do, he‘Listéned to Mr,
Denqy} and liked what he heard. . .
P;xor :fo thé DRIE meétiﬁg, one of moét:Atroubling
‘difficulties for MrgDenny and ﬁr. ﬁachéd‘ ghd ‘the  newly
formed Halifax Industrial CbmmisSion was the enorﬁous problem
of +inancin§. A humber of consulting firms were requested‘to
review this‘new‘cnncept and devise a piah of acticn to
accomﬁliéh the Commission’s goals. " With the consent of Mr.
MaﬁLeoﬂ; I have inc;uded a private and ccnfidentiaf proposal -

+rom a lpcal cohsulting f+irm which illustrates clearly that
b ) N .

feasibility is Based solely on economic viability. Its title

. v .
is Approach to Financing Airtech Park, Municipality of the
County of Halifax {(1984), and.I quote the crucial sections:’?

Background of Need: .
) Today we are told in bne breath pf the enormous
uffshore earnings, which are about to +flow, and
which will make Nova Scotia a *have® Province,
provide jobs, income, security and a better life,
and in the next we are told that drilling rigs cost
tbo much here, ‘that they are cheaper imported +$rom
Sweden, . a country with the highest standard of.
living in the world, even after being towed across
‘the Atlantic. We are told too that those whao come
here are completely outfitted and provisioned +from

other spurces. And we believe that businesses in
other areas. lie in -wait for the unwdry oil
companies to buy products and services. By
contrast Nova Scotia businesses waits for the oil
companies to tome to them, or for a governmen to

come with suggested products and the money -to  put

Lorne Denny and Jack J&r. Macleod. Personal interviews.
" Halifax Industrial Commissivn: Dutch Village RoSd.
7 January, 1987, .
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them in business. \ ‘

It is certainly true vil companies that can  build
refineries and drill in deserts half a world away, or in
tropical Borneo or the wastes of the North Sea, know how
to look after their. needs ‘and - won’t be - seeking out
- reluctant or. sub standard Nova Scotia businesses, It is
" equally true that, if they can- buy the goods and

"~services here of the quality they need and at the price

they can pay, it makes sense to do so.

Net only are we ‘looking +or ©0il companies and
c*fshcré\reséurces to spur a stagnant economy, but we
hear a wide cry for the establishment of high technology
industry to locate hare to encourage embloymeht, so that
this arsa does not become an industrial backwater, o+
course, though the two are inextricably 1nterm1n91ed
they are at the same time separate and distinct.

_They are intermingled because a drilling rig is,
. and needs, the product ot high technology to become
operational: it requires engineering, design, welding of
uncommon alloys, machining of drill bits, and other
items of micro tolerances, communications eguipment,
computers, electronics . controls, analysers, rescue
eqquipment, positinning‘equipmeht,,sérvites and supplies,

High technology companies and services produte all
these compohents but may not have as their ‘reason for:
being, the equipment for oil rigs. To this extent they
are separate and distinct. The producers of electronic
equipment may welcome 0il rig business, but egually be
sinterested in +fisheries,. charting the ocean depths,
satellites, radio location beacons, navigation aids, and -
electronic robots or weapnnry to keep their scientists
and engineers busy and their equipwent in use. i -

High technology enterprises, just as drilling rigs, -
may bring great sconomic benefite to a region. Both
have one thing in common, they want a local, technical
sub contract infrastructure to make and service things
for them that they regard as being uneconomic, lor
impractical) to incorporate in their own operations.
They need communlcatlnns, transportation and municipal
facilities, ‘ s

Even it the drilling rig is forced to operate off
shore, iy doesn’t have to he supplied +rom shore.
Relimbility is wmore important than convenience. The
_high technology plant Dnly locates in a place where all
the infrastruttures are in place, and the community,
atter weighing all the aszseats and liabilities, is
assessed clearly as a good place $or people to live and
work, . . .

Historically, great cities came into being at the
convergence of significant trade routes. The Halifax
area has a great support, only a hundred odd miles 4rom
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the great circle route of the Atlantici it\ has an

International Airport, and it .has. excellent road and
rail communications. 1In addition, it has the capacity
to supply municipal services, though in many respects it
lacks the industrial sub-contract base to. support the:
high technology industry needs re+erigd to above,

Nova Scbtia as 3 whole has a couple of hundred
machine shops, varying from the village  blacksmith to

"Halifax Shipyards. None of these shops, however, have

CNC machine tools ({computer number controlled) or
egquipment which can receive a drawing by digital

" communication, reduce it to a cathode ray display (TV),

feed the information to a CNC machine tool and make a
part, . o : s
" -There are approximate two dozen electronic desiygn
shops,  some with limited production capability in  Nova =
Scotiaj one bt these employs ‘several . hundred, 3 about
25-30 and the -rest 1-10. Some have advancead dgsigns in
their field, but if they were to be considered +for a

"substantial order they would lose out on two bases: one,

they touldn’t physically handle the orderi. and - two,
their financial status is so precarious that a major

. buyer would be afraid to trust in delivery.

The Airtech Park

The foregoing has sought to establish, in outline,
the needs -of a modern industrial community and some idea
ot what is lacking in the Province and therefore  needed

.in the Park,

The Airtech Park under consideration has some 800
acres owned by the Municipality of the County of Halifax
located adjacent to a Class II airport. It is proposed
to develop this site as a high technology plant
location, seeking out appropriate customers " to buy or
lease. land, build or lease mandfacturing ‘plants, and
produce gopovbds. and services. The latter would be
particularly related to the production of components
tor, or the supply and .overhaul of, "aircratt and
components and also to~participatinn in defence offset .
and sharing agreements. :

'~ Plans call for: 10 acre sites, I+ it were assumed
that the average plant for this size of site were to be
100,000 sq. +t. and employing 100, it would mean total
employment {without maintenance services) of 8,000,
supporting about 30,000 people, and possibly ewmploying
another 3,000 in sub contract activity. These are
matters an environmental and feasibility study will
determine more accurately. :

Financing



68

In recent years large projects in Nova Scotia, if
approved and supported, have usually iooked to Federal
or FProvincial Agencies {for finanging, to -an eaxcessive
degree a2ven i+ the project had excellent potential with
alternative financing available, government sources were
usually exhausted first, It could be argued that tHES'
outinok goes with the apathetic approach to seeking new
businessi at least this view .has been attributed on
occasion to those whsy should partivipate more in
servicing offshore drilling activity.

The long term development of an Airtech Park of the
‘s5Ccope proposed would appear to be, in the context of
heavy reliance on government funding in these years -of

economic restraint, a  doubtful’ proposition.’ Deticit
financing has become a word to be avoided at all costs
in Provincial and Federal circles.: Any project which

might add to the deficit could expect a 1ot ot
opposition and many delays. ’ ; '
For the Park to be as succtesstul as possible,: its
organization as an operating body must be flexible -and
we2ll Ffunded 1in advance. ‘Some o+ the municipal °
facilities should be in place,. When a prospective
customer is .considering a plant site in the :Airtech
park, we must be aware that he is probably  considering
one or two sites, Since feasibility studies are not
cheap, prompt responses to approaches are particularly
tritical. - A . ) T

_ I+ the person or corporation dealing ‘with. the.
customer is forced to wait for the customer’s  decision,
and then tries to 'stall him while . an application for
funds is made tt a government agency (which will take an
indeterminate time to complete, particularly in these
times), the chances of the customer receiving
satistactory mnswers within his time +rame are limited,
and in any case thes negotation tends to take on “an on
again off again character.” The * loss of potential:
customers will be higher than necessary and the nature
and rate ot development nf the Park spasmodic. :

- This situation can become critical becauvse it is
based on illpgical finantial planning and this would
sooh hecome khown in the market place., If three major’
companies negotiate to locate in the Halifax Airtech
Park and all end up elsewhere and it becomes known, as
it will, that an inability +to mesh third party
government financing with customers’® reguiretments and
timing was the robot cause, then fewer potential clients
will appear and their demands are likely to be higher in
terms ot concessions, again because =ite studies are
expensive. . _ .

Consider what would happen i¥ the Airtech Park or



Corporation were to be amply funded in advance. When

the customer and the Park Corporatiobn sat down to talk,

2ach would know that the other could carry out his part

of any fjinancial agreement, the cards would be on the

table. Consider also the situation .where ‘the Park
Corporation, recegnizing certain high techndlogy sub
contract reguirements, has decided to establish in the

Park a high production, high technology electronic and

parﬂg warehousing facility, capable o©of meeting large

production needs of all Nova Scotia electronit companies

and still having usable capacity for the rest of Canada
and for world market5.~ And finally consider a decision

to provide a large sheet metal facility Ffor unusual

alloys, high precision CNC wmachining, tool and Jdie
making, possibly grinding, ‘-honing, forg:ng and rare
alloy casting both with aircrast and defence procurement
certification and any other reguired.

Surely with such flexibility the Park could be
planned with  properly scheduled development, with
increasing customer satisfaction, resulting in world

. recognition. It might #1sp incorporate a free port for
Cipdustrial manufacture and re-export. The  +#ree port
would include the two industria] -+acilities proposed
above.

We have a cnnsxdérble preliminary investigation of
a means o+ accomplish#ng the necessary tinancial

structure and belxeve that the capital markets would
provide a source of funds for such a development based
on a retractable preferred stock “"guaranteed” by the
Municipality. ' Suth a  financial instrument can be
designed to minimize any rish -and be highly profitable
to the munlcapallty Some features tould include:

A normal corporation formed with the common . stock

‘Controlled by the munitipality.

Stock sold to the public in the form o+ retractable
{redeemable at the customer’s option at a stated time)
preferred,

Dividends at a +lpating rate tied to the bank prime rate.

-The money not ‘invested in the Park, from time to time would

be invested in prime securities to vield a maximum return.
This would allow dividerds to, be paid. - and a fund at

compound interest to be built up to wmeet the obligation on
‘the retraction date ot the preferred stock.

Money .actually invested in the Park capable of supporting
dividend reguirments.

.. The Park Corporation would supply, for a fee, service and

maintenante requirements and build, eguip, leaze oar sell,-
on a turnkey basis, any -.type ot plant negotiated. o
Advantage might be takén of deferred tax liabilities to
ensure payment ot dividends out of retained earnings - a
must if the owner of a preterred share is to gualify for
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a dividend tax credit.
8. A swmall proportion ot the Park’s tax base might be set
“aside by the Municipality to provide *qr\ excess
retraction over that furnded in 3 above. :
%. The Park Corporation being wbund up when the Park’s

deve'lopment is substantially completed, becoming part of .

-the municipality’s general assests. o

Further Steps .

'The Department of Regional Ind&str}alcéxpansYbn has heen
- approached to fund a feasibility study to examine the legaly

accounting, financial, marketing and tax ramitications of the

proposed finantial instrument to be offered to the public. '

We feel that since this  proposal does not drain the
findnces of the Federal or Provincial governments, --is
designed to be self¥ liguidating,  provides taxes to three
levels of govennments and, meets employment - needs]an a large
scale both during and atter construct:cn,‘ it “dis “worthy of
consideration. If you share our feelings, we would be
prepared.. to work with you and the relative government
authorities, in accomplishing the success%ul development of
the Airtech Park.

Respectfully submitted: : s o NN
Professional Directors Inc.”>

.
The buik of the initial tinancing came ultimately from DRIE

.and *hls tactor above all others xs why - tﬁe Park has ?njoyed

proper ‘environmental practices- during the infrastructurse
.'start-up activities, ﬁure aboil  that unplanned bﬁt happy
evant later.

In a recent article published in New England Business,

an interesting summary of scenarios and events about the Park

is revealed. Much ¥ the information émmes from Halitax's

Mr. J. MaclLeod, a farmer Air Force pilot and now g¢onsultant -

—— e e T e e e e —

SS5profegsional Directors Inc., A _Proposal to Develop a-
Finanfing Plan for_ the Aerptech Business Park, Halifax:
Protessional Directors Inc, Oct. 13, 1982, pp. 1-5.

» i i w
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cha;éed w{th‘ma&het§ng the high technology park +for the

county. With construction under way for the park’s first two
. . . ” . . ‘
_major tenants, a new locataon far high techn@logy activity in

Nova Scotia has developed, says Macieod. - Although several

. \ ) o ‘
companies have develo%$d » high tech base for Nova Scotia’s

J

. v . R .
etonomy over many yeéars, private business peaple and

A\

development .0fficials are predicting that both egtablished
. ' ’ ’ E

U.5. and Canadian cohpgnieg and start-ups will open more

)

facilities ip‘the province.» -
"Nova Scotiz is the kind o¥f- place that attracts high

tech pegple," explainz John M;‘Currie, president of Micronav

.
Y

T A
Ltd., a .microwave navigatianal eguipment developer and
NI ~ ‘ < Y

B R Y . - N
manufacturer . in Sydney, on Nuﬁ% Scotia’s Cape Breton Island.
e - T -
"High tech people work very hard, and they play very hard,

sspecially. outdoors: " Nova Scotia - provides a working

environment where 15 miputes from work you can be in the

wilds or on the orean,” says Cﬁrwia._
As are moat New England states, Nova Scetia_is looking

_ for high tec@nnlég? companies to diversify its economic base

\

and to replace aging or extinct industries' with businesses

‘\lookihg tovard the turn of the century and beyond.  Federal,

provincial and local resources are being allocated to help in

the relocation  and start-up efforts, Post-secondary

Y . N '

A . o
educational institutions areraltering their course offerings

o, implementing new programs to accommodate the demands faor
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production and ehgineering brain-power.
The. Aerotech Parlk project is probably the best‘ example
E * s
0¥ the new initiative, says MacLeoa, and one the government,

hnp%s Will be repeated in industrial parks and mumicapalities

_thrnughaut‘Nnva Scotia. '

Whennthé Northrﬁp proposal went south, Hafifax Cbunty‘
officials decided tuhstudy thé; +easibiii§y of building -an
induétrial'pa;k on thé patchwork o¥ public\aﬁd priv?te&y—held
land that made up the Northropfggte. “We felt tﬁat a very
carefully designed anﬁ tontrbl1e§ high tecﬁnology park woﬁld
-be att;active to manhy cam#anies gnd in the~be5§ intere;t 6%
the area,f ééfs MacLeod; ‘

The coun£y conmissioned é‘sevies~of:studies to see if
‘the idea h;»d any merit. The land, although somei" 13 miles
from downtown Halifax, was on Route LQZ,\iﬂexprnvince‘é major
s;i’g‘hway‘ and~‘part" ot the;‘ TransCanada Highway. And the teeling
was, as with many other urﬁan centers( in Fanada and the
United States, "that thé citf Wwas spread}ng out to émbrace
the more rural areaé surrounding it," savys Macleod.

‘ : )

Though 'the economic. feasibility and environmental impéct
stuﬁies weren’ticomplete by the time the‘county's option  to
buy the land was about to expire; it went ' forward oh the
project. . "The county took thg risk of owning all<;hat landg,
but in the final anaylsis it paid off,; says Macleod. In
\}ate‘l982~ear1§ Y§é3 theistudieg were' completed, and basac

.7

development of the site and i1ts infrastructure began.
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16 total,‘about‘$é4.6 million (Cahﬁdiani in federél and
county Qohey‘haé‘been invested: in prepariné the park for
tenants“ fﬁ? national‘ government over four years has
contr ibuted $20 million to Airtech\ Park.~ ‘The park has a
~+ederal mandate tnAspark gew priva}é ihvestmant ?n Canadg,
savs‘ Nacﬁeoq. The growtﬁ‘:d¥‘ privaté\-business' and -the
shrinking of‘government uwnEfship or inQolvemeﬁt in ihdgstr§‘9*
'is ‘one of‘tﬁe prime economic objectives of the admihistréﬁion"
of brimeANiniste¥‘Brian Mulrooney. ? A

TheLPark was divided into two séctinns of rdugh}y 600
Ka@?bs each. ‘Gf*e;ed first were paréels_ in Ph#sg I;, which’
:includeg 580 acres on the far side of the .airport’s border.
As soon as aérqspace and defense-related busihessé% have
431{;d the tirst area, land in ﬁhe second‘wiﬁi be developed
and 5§#eﬁed féé sale. ‘

At about the %age time that the Aerotech Park marketing
e{{arts'bégan, Pratt &;whitney Canada, a division of Uniieq
Technolagieé Corp. in Ha{t+ord, ;Conneciicu;, ‘was ‘seaﬁching
for' a site 4nr{an‘experimental production plant. The company
wanted two build‘$its first flexible, computer-integrated
man&*acturing plant in Nnéth America. Pratt & Whitney Canada
is based in Langueuil, @uepec,'nutside;o+~nmﬁtfeal.

The negotiations for Pratt & ‘wbitney’si $50 million
(Canadian funds) invegtment in Aerotech Park intluded the

federal, county and munitipal governments .offering

development incentiveg,’ says MaqLendT . In exchange for
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_production begﬁnﬁing in January 1988.
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creating new employment and tax revenues, Pratt & Whitney was
given akJ undisclosed package of grants. Such financial

assistance is earmarked for certain aero-space an® related

\tompaniés under the +federal Defense  Industry Productivity:

~

Bkilled labor has been a SDécarcity -in Nova Scotia in
: »

recent years and Pratt & Whitney’s production requirements
dictgte a new levél of prnhuétinﬂ training fpr ite workers,
5ayé;MagLeod. Using federal money, the~‘provinc§ creéﬁed a
$L0 Q}gLion (Canadign)‘pDOJ nf‘tréining money. o

;6-@ar£§ 1éés,‘ with negotiations 'cﬁmpgeted,»‘Praﬁt N

Whitney became the park’s first tenant. Construction of its

. ; I
142, 000-sguare-foot facility began in the spring of 1986. 1t

.-

is scheduled to be completed this spring, with the +first

n\\‘l il

AN .
The plahg will manufacture more than 100 components to

? . N N

be 'used in commercial aircraft engineg, \explains Douglasa
Renton,jgenerél managar tor the Haii{ax Operations %pr Pfatt
& thtney'Canada. The manufacturing pperation will be housed
on‘ane + loor, thcﬁ will be a huge pwﬁduttién and gturagg_
fa#iliiy that is\cprren£ly under canstructron.

According to the genéfal manager,' tﬁe experimental or
revolutionary aspect of the plant,‘is the naturé ot the jobs
that wor?ers will perform. ;Everynne in this factory will be

comfortable sitting at a compﬁter\ key-board,” says’ Renton.

Production workers will be highly skilled technicians. . The

———



" to wotrkers., Renton ﬁhdicatgs the attempt to be +léxib}e in

7’5

[
A}

manufacturing eguipment is mostly Butomated and computerized.

“JThis plant wlll enable us to do in 20 days what it used to

take us PO weeks -to complets,? Saya Renton. He also points
v N

~
N

»out  that the new machinery has created "a new social

situation, for the. workers overseeing or operating the

equipment have a new “role ~to play in the manutacturing
i R : B ~y )

pPrOCesSSs. . N A i .

N

Teams of workers will be Drganizéd around the {low ot

- ’

production, 'so  that everyone will have the skills and
training o perdorm more  than " one " job. Previously,

.o manufacturing workers.were trained to perform a specific job, -

&
and training rarely went beyond that job. But at the Pratt &

Whitney plant, Bﬁ%&der.talen;s are being sought, "We will
i * . . .
. pavy +or,skills,":§ays the general mwanager. Workers will

~

receive pay- upgrades for- 2ach additional usabﬁe skill they

avquire. When a problem arises in-the proctess, .a solution
) ) ) ‘(‘. B

. : . . . ;
wild come from team members interaction with one affbthem

"We have beean working since August 1985 analyzing how 'to

organize the workfonte on a team basis,” says Renton.

Froduction teams will be created, each wWith 20 to 25
~ v N
production technicians. = There will also be a techhical

\

support team and ahmanaQQMEnt\team.

3

A commitiee of ﬁepresentaiives ot the 100 workers who

3,

\-H"algeady haya‘beeh‘ ?itgggwgre ironing out. the vdetails)‘n{

~

various compensgtign levals and benefits that will be offered

K
.

' w
o ' e ™\

7/
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that area as well! "Right now, because this is all new, thére"

.is no preconceived notion of how this plant should operate,

"how it should look." The committee system is ane that the

AN

campany plans to keep in place for the newt several years, as

the factory grows to its antjcipated level of 750 employees.-

. R
i - In all but a tew positions, the company has been able to

“recruit 1localy pradoction  and engineering taleﬁt. "The’

L

Technical University of Nova Scé&iikahd Dalhousie Unmiversity
d

{?pth in Halifax) have generate

N

a tremendous number of

technically competent workers,® including engineers, says

v

‘Renton. N

~. y

04 the first 38 students in the +lexible manufacturing.

systems prngﬁam_jnterviewed at the‘pova‘Scotié Institute of
8 . v N .

o e e
Technology in Halifax, the company hired 26. -The bulk of the

government traiﬁiné mongy al}a;aiéd tag -Pratt“& ‘Whitrey's
program has been gives ta NSIJ to train production workers.
N ' \ ;

2 .
The school has instituted a year-long progrpam for prospective

workérs, A miniature computer-integrated +actory has been
se2t up, simulating the egquipment in the components ¥écility,

Student workers learn to - ,operate = and maintain the

1
?

manu%actdring robots and robot csaystems such as automatic -

storage retrieval. ~In the process, parts needed for-

production are blaced in their specified areas by a

computer-aided robot machine.

-

Though Nova Scotia’s population is only about 875,000,

- .



1t also plans to manufacture
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vith approixmatély"BO0,000 people . in the Halifax Darthouth o

metropolitan area, there are additional ‘Fesources for high
‘tech labor, says Macleod and Rentoan. *Ngva Scotians are very

loyal to their ‘province,” says Macleod. "Many who've letft

Atlantic Canada for jobs in central Canada or the United .

~Siatea are wiliing and eager to return,” v

Renton coancurs. Several of his new -employees are
y

rébatriated Nowva Scotians recwruited from other provinces.’

The réturning labor pool is made up of beople who hold either
{ethnicar or advanced degrees. Macleod points out that | many

of Nova Scotia’s hiagh tech workers, - particularly in the

technical area, are former military personnel: "Canada has a

relatively small but efficient armed +Forces,” he says.
. ‘ \ . ; L
"Members are trained well beyond the standards ot the

s . ’ :
Amer ican or British armed forces because fewer people man the

=

‘sophisticated technology.. When Canadis&Rs leave the service,

they aré‘snught out by companies.” ‘ o -

Litton Industries Inc. has just broken ground on its new
~ ’ Lo Gy " AN
95,000-spuare-foot facility, At Aerotech Park, Litton will

maintain avionic and electronic systems for the GP140 Aurora

anti-submarine aircraft used by th Canadian armed forces,

® X-Brand radar system to be
used as part of the Lowtkevel Air Detense Program operated by
the North Atla Treaty Drganizaéién. e

Pite the fact that construction has just begun,

-

* Litton has already hired ?5.people, most of whom are now

~
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undergoing special training at ‘NSIT. Ey next YOAar, 500
peopie will be smployed. Between Pratt & Whitney and Litton,
about 2,000 eventually will be?employed at Aerotech Park. A

malti-tenant building is currently under construction, but\it

15 too ear!y’toggredict the number of companies and their

employee +igures that will operate thé " says Macleod.

The new aperations at Aerotech 11 strengthen the
existing high—technblogy industry in Nova Scotia and help 11t

‘grow, says Colin HMcCrae, manager of the anti-submarine

‘warfare program for Hermes Electronic Ltd. Hermes employs

%

about 525 people at its plant at the Woodside Ocean
Industries industrial® park in  Dartmouth. Wwhile  some
observers may think Stherwise, “we will probably benefit from

the arrival of Litton and Pratt & Whitney,"™ says McCrae,

L .
"berause they will further establish the infrastructure that
ia "

is the base for the‘high—tech‘industry."

‘Hkrmes\‘origaps in the proyince date back to 1949; and
& . .
after changing hands several times, it is now a division ot

w

DevTeQ; based in Toronto. . The Dartmouth tompany hasi
deiivéred over 1 mil}{on Qonabuuysf {submarine detection
devices) to the Canédian, U.S. and ~other NATO navies.
Soﬁabuoys pruéu&tiog éccounts $qr about 0% o+ the cahpany’;
$30 ﬁillipn {Canadian) in revenue each yéar.

McCraQ' says there have been mwany jmprovementé in
cohaitionstfny high~tech“cnmpanies over the past several

]

yEars: "1 remembér that in S the pEst, we had ditféculty
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qetring enough personnel with engineering skills, but that
has changed."” New programs at various levels o+
post-secondary sghool education héve blaced more aﬁaliiied
workers 1nto the labor {force. fwe’Qe Qorkedhcloéeiy wih NSIf
to dévelop pragrams and ‘D§fér‘ Pppmrt§nities ‘ta studentsa“
says McCrae. "Cur seninrlengine§rs have a closg relationship
with the teaching ;{af% at th;u;ethnical University, so that
‘ensures that our requiremépts are heard." .The arrival of
more high tech companieé can only boost  the . skill' and
eduration lgveie +urtﬁer, he say5.56 |

‘As I mentioned =arlier DRIE was responsible. for most of
the initial financing, supplying twenty millionAo¥.the twenty
four million dollars necessary for ‘ihe infrastructive
tonstruc%ion. There was However one large string attéched to:
the financial undertalping and that was DRIE had to be
ctompletély satisfied by the Federai Department of Environment
that the prbject could d;ve}op within environmentally safe
gquidelines. Conseguently, the Federal Departwment  of
EnyirénMEnt assumed power and .influence that was previpusly
unheard of in this province. In my opinion, the Dep;rtmeni
d{d‘not abuse their power, for they were extremely thorough‘
and precise in carrying‘ out their mandate; As early as

August 1982 an'environméntal guideline wgs. pbbduced by the

Environmehtal Protection Service ~and Department o+t

""High Tech Expands”, New England Business, Jan. 1987, pp.
X=X, o '
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L3

Environment and was specifically prepared ftor the Aero Tach

Park. Released 'in August, J¥982, the quideline 1is worth

quoting in ifsientirety and is included here as an appendix

to this chapter. With special permission frowm  Environment

At

Canada, I examined virtually all ‘the  environmental

-

corregpbaéence related to the Aero Tech Park from 1982 to the . -

present. There. are literally hundreds of items  of

correspondence and nearly everyone -"alludes to the Acid_

drainage problem. The Aero Tech Park has been very carefully:

guided by the Enviﬁnnmental'Protettion Agency anhd ~ there was
~\ ’ ’ a

little let ?n chance environmentally speaking. The acute
sense D¥ responsibility fostered by EPS éparked_‘a greater
awareness in other government departhents and * soon an

ectlectic .team of advisors  virtually guaranteed a sound

. project. The impressive and \prqdigious' attention to

environmental sensitiVity at the Aero Tech Park is certainly

a  welcome contrast to the unremorseful ecnlogical
perturbations inflicted by DOT during -construction ot the

Halifax Airport.

APPENDIX
Section 1! Intrbpduction
Government agencies familiar with tﬁe Qali%ax Airport
site have re&iewed the Aérotéch Business Park Terms of
Reference; Envirogmental Impagfﬂstudy; Haliftax County, &ova

Scntia, and‘besed on previous experience with other projects
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ud
in the area are suggesting to the proponent that the
environmental issues associated with park »déve!opment be

investigated as outlined on the fgollowing pages.

This>prnjeét d§+¥ebs from most dus to the occurrence ot

mineralized slate in the development area. Although many of

the environmental impatts‘aséptiatéd with ® park development

and operation. ara not unusal and can be readily mitigated tao.

acceptable 1limits, the‘ potential environmental =~ problems
associat&ﬁ with acid drainage from disturbed slates greatly

increases ‘ﬁhe complexity of impact assessment, reguired

abatement measures; and determination of residual iﬁpaéts.

Thus, activities not having ‘potential tor creating acid

runott méy be investigated at a séreening level,‘ recognizing

that such screening wmay indicate Ffurther " more ‘detailéd

studies are required.

aAny dgvelbpment activities which necessitate thé

disturbing of soil overlying slate #formations or  the

»

excavation of the slate bedrock have the potential to create
¥e

an acid drainage problem. . Those activities are of sufficient
3 R * N . +

concern to .warrant detailed K studies, including © field

invesgigatian, prglimihary gampnhent designs, debglmpment of

specific pollution abatement procedures, and - the
g - .

determination of residu?l impacts. P

)

.

The remainder of‘this section outlines the assessment

informatipn regquirements considersd appropriate tn\Qf§iﬁe and

assess the significant anirohmeh{a} effects of the proposed
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Aerotech Industrial Park, ‘ ‘ R
The environmental assessment report should contain the
following components: | |
2.1 Description of the.prpiect
2.2 Discussion ofbdevgiophent alternatives
Z2.3 Stud& approach

N

2.4 Deécription ot the exigting enviranment .

a—

2.5 Identification and evaluétinﬁ‘of ;mpacts nf‘the‘
preferred alternative

é{Q Identi#icat;ﬁh ana assesament of miiigafory measures

2.7 Description of implementation of hitigat;ﬁy Eéasures

2.8 Discussion of residual impatts

'

2.9 Descrip%ién.of proposed monitoring programs

The propongnt shall "’ superimpose feasible project

develppment altérnativeslmn the existing envirbonment and then

investiﬁate and describe all beneticial and adverse

¥mplications for various respurce users and environmental

components such as!
1. Resouﬁceﬂutilizétion Vo
{a) Fisherias
s (b) Water .
{c) Forest . . .
! ; o
{d} Mineral and‘cans;ruction materials

{e) Recreation - - e,

-

() Agriculture

'. ]



{g) Wildlite
2. Ecologically Sensitive Areas .-
3. Water Guality

4, Air éua]ity

It is important to note the above is not ~extended to
represent a complete list of éﬁviranmental t&mponent; to be
examined. I+ during the icnurse' o+t _investigaiinn’ by the
prcpanegt it becomes_apparent that otﬁer“ components a{ th%
enviropmént may be influenced, they should b; examined and
preseniéd in the report.

In +nrwéraing £he epﬁiwanmEﬁtal assessment . report, \thé
propﬁnent should indicate the extent of commitment to
iﬁplemen; designs, constructiom activities, and mitigation
mRasuUres retnmmendéd in the repprt.\

Section 2 describes components opf an envirnnmental
evaluation. Special references are drawn to the acjd. runoff

potential. Section 3 putlines the activities which should be

assessead.,

Section 2

2.1 Description of the Project

The proponent should present a complete but concise

project description, .This should - include relevant



info}matién relating to\the desxgn.. methads and timing o;
construction, éperation. maintenance and abandonment 0+‘ the
prqjgtt;i

The p?incipal environmental concefh associated with this’
project is the possible creation D§~an~acid‘drainage problem
whith may persist  even after construction is complete. This
‘aspect nf:the prOjegt will receive thorough examiﬂation and,
therefore, the project description should be presented in
sufficient detai1 to accommodate c}oée scrutiny. Information
on - any aspect of thé pnn}ect\ wﬁich will necgss{taté
excavation over or ‘into Siaie bedrock is of pah{icu]af
importance.

kThe prqponent_should indicate in the design ot the
project proposed methodologies for the treatment nf effluents
{domestic indﬁstrial)‘anﬁ fu60+§ water, aﬁd sﬁouid recogni ze
that the project is eréctéd to comply with all pertinent
federal ané provincial regulations, Statutes, and municipal

bwv-laws.

2.2 Development Alternatives

The ﬂse!ection of appropriate a!iernétives tor the
location,: design and operation ot tﬁe basic cowmponents of the
.praject, including developmentﬂbhrgses, green‘areaa, ggading
regquirements, water Supp}y, access routes, waste .trealpent

“facilities and runotf controls are seen a8s an integral par t



83

of £he project planning and design process. Saveral
identitied alternatives should Be examined in sufficient
detail such thai the major eﬁ?ironmental impacts associated
with each are clearly identi*ied and a clear tompafison
‘%etween options, in terms of envi¥nnmental differ?ncéé,. can
be made. While envirmnmen£51 matters may. -not be “the sole
_consideration in the final decision, the differences in terms

of environmental impacts, ‘and hence the trade offs made, must

be clearly indicated and the mnost environmentally sound

"alternative identified. If the option preferred by the
proponent is not the one . identified &s the best +from an
Tenvironmental yiewpoint,ﬁall reasons for the choice of the

preferred options should be éxplained.

2.3 Study Aégroach B .
-3

The purpose of includihg such a discussion ia.to‘providé
an understanding of how the canclusions ‘ahd recq@mendaticns‘
of ‘the study were conceived. 1t is impnrtant\tﬁat the reader
be made aware of the appraacﬁ taken in identifying the study
areaj in.data gatheriﬂg tinciuding the gnalytical methbds,
and the source, reliability, and adeguacy of the data used);
in impact identiticationiy in site evaluation and selectionji.
‘in £ﬂe determinatﬁnﬁ of the need_fﬁr mitigation measu;és and
méﬁitofing\sy;{ems, and in defining criteria for determining

and evaluating residual impacts.

G,
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2.4 Existing Environment

SN

9 descripﬁioﬁ ot the local énvironment,jcurrénk stressesk
acting upan it, and any;eiisting trends is ﬁéSentiél to an
undersianding o$\the.interaction ot ihe proposed prniect‘(and
associated off site activities) with the envirnnmept. The
description should: focus on those- components of the
terrastrial, atmospheric, and treshwater - environments which
may be d}reétly'or~indirectly a+¥ected‘by the‘ project. +he
&eﬁth‘ to which conponents ot  the enﬁi;npméﬁt\ {social,

physical and biolobgical) are ‘descfibed should reflect the

detail of information used in identifying potential project

‘impacis and the significance of those impacté. The "'size of

the %tudy area itsel¥ should~&epené upon the “extent of the
potential impactd and may vary ‘accordihg to tﬁé caomponent
being discusse and. should be nelineaked in the repnrt. Any
data (incluﬁiﬁé maps and narrative vdescr;iptions) whicﬁ are
necessary +or the uéderstanhigg o+,impacts.shou1d be part of
the text. Detailed backgroﬁnd data should be ‘ih;ludéd as

éppEﬁdites to the text.

The data used to describe the eﬁistin9~environment will

‘also serve as a basis for comparing data +from environmental

monitoring programs in the operational phase. Thirb*ore, i{
is important that the data sets be readily comparablea, Thisl

will partly be determined by the design of the baseline study

~

Y
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program and the riature of the existing data.
Finally, the proponent should investigate iand present
information on the extent and nature of slate thch has

- :
potential to generate. acid, It is engually important in

¢ - : ® . :
describing the existing environment to identify those areas

ot slate which ﬁatﬁrally or as a result of previous. activity

.

are éhready acid producing. Ihfgsyét{;n such as location of
giété,‘depth ot éover it anvy, ty;; ot nverburdep,'_proiimity
tb‘streams, background waier gquality, etc., are eséentiaf ;n
determining potehtial‘probiems in project dévelopmént T

~

2.5 Identiftication and Evaluation of imgadts [=3 thé Preterred-

gitern%tive . o ; P

¥

The iden€‘¥icgtjoﬁ and evaluation uf‘impacts shouild be
considered  the main focus of t;e‘ enviruﬁmental.‘ impact
assessment. All g&facts, impacts and risks which may occar
ds  a’ résult ot interaction bet@een' the construction,
Dberatfnn, maintenance and abandonment of. tbe proposed
project, botﬁ on and‘ off site, ané the teQrestr{ai,
atmoeapheric, and -*reshwaiér environm€nts to Be ‘a+¥eﬁfed,'
should be identiftisd. Considerations should be given to _the
following when déstribiné ﬁotentiai impacts ot the project:

1. The componént ot th; enviranment affectea-
2. The magnitude o%ithe'impact’

3. The significance of the impact

3
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4. The duration of the impact’

to occur . :
4. The aspectgof the project nesponsible tor its

|ccurrence - ..

7. The likelihood of occurrence

1\
AR

Inherent in any predictive exercise (s a degree of .

uhcertainty; predicted impatts should be clearly stated . and

3 ) »

KRt N . . . ' i ; )
the significance of the impgct to particular environmental
( - ) : . T . : :
components noted. Estimates as* to the 1likelihood of

-

. an
N i
impact oerurring shgyld'be provided where thgy-/yill improve

N

. . B | . N
the .understanding o+ -reasons. for selecting ©a favoured

w

- . ‘ -
‘'alternative. l”' . ' . . o
. v ~ : .

Any difficulties in obtaining dats ‘critical. to, an

éyéluatin? of alternatives or in' predicyihg impacts of a

selected alternative should be clearly identified as early in
. ) ‘ e

.
M N

the study as passible, and‘pre€ehab1y~pribr to submission of

. a completed report,

~ \ x

.

N s

2.6°1dentification and Assessmgnt of Mitigatory Measures
. - ¥

P

&
-

Tﬁe,repc;t,;hnuldvdescribg how adverse “ef#acts"n4 the
project may be minimized,bprévénfed, }emedied'b}~avoided,:and
ghoqu include\%écommenda@ibns far maxymizing koﬁpaf@un{£i;s
for envirpnmental enhéncemeht'fesuitfhg from this *ﬁnbje;§.

Py

5. When during the life of -the project it may be expected
: \ W : e

—

,,‘&‘ o
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The most etfective mitigative messure is the se'lection of the'

S .

project alternatiyve with tge least negative impaétg. I+ more

than one mitigative-measure could‘!e applied to control a
-~

butew{ial negative impact the report 'shouid diécués' the

-

relative merits ot each and the ‘reasons +fon éeiecting one

method over another. Cost zeimates shduld be included where

2

relevant tD‘thE sel‘fpioh.:

T

2.7 lmplementation of Mitigatory Measuf«esr e

.
-

4

The environmental impact assessment report should

v

.explainﬁ‘héw the proponent , proposes  to ensure that the
T . . + \ '
mitigatory measures would be.implementdd,

QWé Résiduél Impacts
L

‘ - L

Residual impacts are a wajor source of information  {or

&

those decision makers who must, determine whether or nat to
proceed with a project as proposed. Those impacts which

pccur ‘during congkruction or over the life of a oroject,

despite the am lementatian of mitigatory measures, are
considered to be residual impacts. A rcomplete listing and

T full description of such - impacts iz necessary as they.

represeht changeé to the environment whith will, not be

-

avoided, - —

e ;";,
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‘'not the tase a screening may suftice..

~ N ‘ 3
. B .
R
& 3
N N
3 * (?U
N \': . ~
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.9 Manrtorang Program .
Fl
Monitoraing programs are  an  essential part o+ t he
snvironiental control proc=durs. A comprehensive wmohitoring

netwark wrll provide rnforation Lo «llow  an assessment ol

.e#%itiéncy of pollution control facilities and to ensure

v

.compliance with-specified ef{iuept Fimits. = The proponent

shall describe any baseline monitoring and shall  propose a

manitnring program. which includes project discharges of+t

\ ’ a )
site, e.9,, liguid effluents, noise, air emissions, =2tc., and
environmfntal effects in the receiving enviraonment. Such a

~ ~ kY B N
. 4

T program shall complement . any béseliné ma%itoring.developed in

consultation with the requlatory agencies.
The repart shbuld specify the corrective action thﬁt~

will be taken when monitoring indicates such ne=ed, and what

levels nf contamination will initiate 'such corrective action.

" ~ -~
Section 2 ’ ‘ . s

.
LI

‘ﬁgﬁxvitieskto.be Assessed

-

¥

. . . .
Where mineralized slate. is expected to be sncountered . a

full environmental evaluatjom is warranted. Where this 13

Impacts showuld b= invest\gatﬁd “for the followiing
1Y

activityes pr rortitions!
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ta) Site surveningy divtuwrbencs to stils ff

() Sorl testirgs; ground cover sensitirvatyfto fvehacle

movement argd creation and handling disposel of any wastes
(c)leer]agxcal testing; types and quantities of dye tracers

(d} Environmantal surveys; disturbances to wildlite 1n area

Construction- .

-\ .

\

t . SN
{a) Site clearing and grading:
-clearing, qrading-and Qghabilitation activites and

.‘Echedules

. \

~relbcaii0n éna‘“disppsal" of excavated mineralized slate‘

-surface runoff patterns and_ﬁonirols‘

~areas o+~ﬁihera!ized slate expoéed'(seqﬁéntigl operation
14 ;gpligab}e)' '

-treation of qué§m

(b3‘pDSd tahstructibﬁ .
-removal and placement ot topsoi)
-relocgtion and disposal of any mineralized ela}e

~tvpe of 43111 40or base and =ub base, and source

L

~creation of ditches for runotf control
--disruption to traffic gatterns
{r? Ei&avaiinnsfqﬁadihgst :
N . * )\
-protable areas and volumes ot mineratized slate to be
e mavated, other bedrock and overburden
-plann=d disposal mathods of mineralized olate

~alterations to water table
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{e) Service facilities:

92

N —
w

-blasting and drilling requirements

td) Drainaée alterations (see also a, b, C) - ’

< N = N N
~gsensitivity of receiving waters and assnc{ated»biota to
increased turbidity, modified pH values, heavy metal

releases
;

-overall desiygns for water supply, industrial wgste, anwi

surfaxe runof$ lines, power and telephone cables

(it buried)

-water volumes reguired, and preferred and alternate

. . 57 NN i
spurrces

57 ; N )

‘Environmental Protection Service and Nova Scqtia Department
of Environment, Environment Guidelines Q;E Intormation
Reguirements for the Aerpo Tech Business '¥ark,  Halifax

County, Nova Scotia, Halifax: Department o+ Environment,
August 1982, pp. 1-9. ~ ' :

~

]

A
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Conclusion? Towards & Holistic Format for Industraial -

N

Deve!npment.

. . . ) S
The Aerno Tech Park has certainly been a wvery specaial

project in terms ot environméh;é} assessment and protection.
Hovever, Dne‘&annq§ help but pahdér the guestion whether this
\sophiéticated»'appfaach to the Park will continug‘_ with
korthccmi:g projects or whethe;ﬂif was a ohe shot’ éxcept§oﬁ.

Also, in light - of the enormous ‘effart from the

-

environmentalists, we need to ask whether their contribution

nwas comprehensive_and beneficial in .an ecological context.

‘Regretfully, I'musi conclude a negative response to the above

qus;ion; simply bécause isere is‘ﬁc‘méch§ni5m of action or
+orﬁa1 guidgliﬁes £o‘en5ure a thnrouéh evaluation.

Thé iﬁtrgduction of Eﬁis ihesis examined in defai]. the
various schools o{\thqught regarding gnvironmental theo}y and
disclosed the fact that; there ag no\‘szhgle or  simple
philosophy which ‘is exactly proper. +6r eQery . atcasion.,

Raihér there must be a holistic appr0§ch to development which

acknowledges the existence and importance of the project

within a macruE;;;ThﬁT\eustrial development is not new to the

Maritimes! at th= turn of the century Nova Scotia was =a
secondary producer of the Righest ‘order 1n .florth --America.

Environmental concerns during that era er e virtually
) T .

nphexistent and remainad that way into the 1%70s. There were

twdb reasons for that attitude! 1) initially, there was only

limited knowledge of environmental perturbations and 2)
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v

‘1ater, there was only token regard for environmental issues

for fear of discouraging development,

The reductionist theory proliferated in the #first hal¥

Y

o the century. Development was assessed in terms of

economic units and the financial consultant was ‘the mpajor

-

force 1in  any project.  As the = Maritimes experienced

intreasingly depressed economic conditions right into  the
70s, the concern ¥cr:fnvironmeﬁtal issues went unheeded. It
‘was not until the promise of untold wealth,§'lyi£9‘ ot ¥shore,

thbt the attitude toward industrial development . showed. a

3

markad improvement. Offshore odl and gas gévé ~promise of

. » N N
jobs and prosperity. Talk of Nova .Scotia becoming a have

o

province permeated’ the air. It was in | this; buoyants

industrial scene. The timing could not have been better.

With- the economiec futurd appearing brighi, it became a

possibility that the Aero Tech Park could .actually develop.

with the optional luxury ot envirohmental awareness and
protection. The Aero Técﬁ Park ° signaled the - first
sianificant deviation away 4rom reductionism and  a shift

toward holism. The environmental issues were +inally b;}ng

addressed and ironically the success of the project depended:

N

upan nbt only financial viability but also environmental
protection. As I mentioned .earlier, DRIE in conjunction with
the Environmental Protection Agencies were the primary

influences regarding environmental awarenegs, \{p addition,
* -

11

atomsphere that the Aego‘fech Park made its entrance into the *~
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»

the positive political and economiq‘ltmosbhere,‘ahd the  Aero
Tech Park's timing in relatién to oil and qas, playeéd vital
roles in the cémplex‘mcséic o+ thé‘project.~' . -

The environmehtél impact assesgment 60nducted‘ at the

Aero Tech Park was very effective but by no means. completa.

There is onk very significant aspéct of the Park which has
reteived very little attention - ~the ' 'spcial . impact
sssessment . (SIA)." - I+ a project involves a number -of

employees, it is imperative an S51A be cunducted.
The concept of SIA is primarily an aréa ‘of. systematic
inquiry, which seeks to investigate and understand the social

conssquences of planned change and the process involved |in

"that thange. The SIA is invaluable as a basis +for decision
making and as a source of - pub{‘f " information. 51
assessments§ above all, are and should be about pecple. It

-~
. -

is community based, rooted in the problems and needs of those

v

wha are faced by &hangé or ﬂislacatioﬁ. Often they are
"peaple in the way® Df various ginds ot development , schemes.
The'ratlanale for the emerééﬁce of SIA is to make théir
tcnterns‘clearly unde’ §tpod and s0 make the decisions \which
atfact them b‘zh rasponsive and regponsiblg. Four types Of
sotial change are usually investjgated as pért p¥ SIA:
a) ﬁemographicé}ly—relafed changes, #.9., the sffects of
;ncréases or detreases in population growth on iocal~

facilities and services, neighbburhood cohesion anq

community stabilitys



)

t3) Econemically-related changes, B.g9., the stfects of new

-
i

. patterns of employment and 11ncome on -the tinancial

.
«

. . . N
stability of residents, municipal tax base 'and the

. . N e 7 R
viahility of lIdcal business and social | service
organizations;

cWResourre related changes, e.g., the effects @¢ changes

“on natural resources upon' which people depend

subsistence, employment or recreation;

L}
>

d) Cultwrally-related . cﬁsngeg, e.9., the eftects ;g}
dembgraphic, economic and resvurce-related changes on

L \Egﬁmunity institutions, traditions and valueg and on
the way 0f life of individuals in communities.’®

- - e . .
Consequently, when.'a = praper EIA and a thorough SIA are

.

;qnducted at the preliminary stagg»o+ aﬁy" deveiapment, the
E;Djett n!timate]yihas‘a mﬁch stronger survivad potential.

F? and S1 assessments §t the concep;ual phase ot a major
HeQelopment are.napuraily very cpstly.. There afe, hawever,
methods b§ which ghis cost'ﬁan be mwitigated. It is quite
reasonable to agsume any project which Er;ates emplayment,

contr ibutes td' a tax base, and operates in a safe

envirénmental settgng, is‘désiragle by governﬁeht standards.
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Projects which eventually create major environmenta

perturbationg are ‘not only damaging to an {ncumbent

government but premedial solutions are extrehely costly when

‘; . ) A Y N
the industrg‘ultimately tails. Hence the. qovernment must

-»

promote and acknowledge EIA and SIA by akfdwing the project a

. taw credit eqgual to the cost ot professional environmental

and sbc{al assessment., Faor exémple, i¥ a corporation spean

f+ifty thousand dollars in pre-approval EIA and SIA . and the -

corporation property tax bill =t the end of itg first year ot

oparation.is ninety thousand'doliars, then a net €ax bill of
forty thousand dollars would ﬁiﬁﬁﬁt. This system is straight

forward and clear and would certainly benetjt both sides.
. ‘ R »

"At the beginning of this chapter, I alluded to the- fact

that the environmentadl success ot the Aero Tech Park was due

to a number of exFeptianal circumatances and that chances  of

I

a similar success story were minimal partly because ot a lack -

of a mechanism of action or a development model. In a recent

conversation with a senior aevelnﬁment otficer .for Hali%aQ
Couﬁty, I asked a spontanesous qgesticn as ta,.what the lettgrs
Efé‘represeﬁted. Héltﬁough for a moment and began thinking
alayd - “Egrne@ snﬁethiné, ah,‘.earhed income may be, ah,
earﬁgd incnme average"? - Eventually, 1 in+0rmq?_-him of its

)

meaning - ®Environmental impact statement” and he was very

- »

much aware of its existence and meaning.. The point 1 am

trying to make is that planners are étill_thihking in  terms

o+ economic,dnits or the reductionist theory. The -mechanism’
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ot action ¥0 environmental and socioclogical \presérvatinn,

must be contralled by the development planners and introduced
at the preliminary stage of the farmal approval process. Ip

order to indicate changes that need to be made it will be
. N " - N
necessary to reproduce here a sample of the application " form

which anv indust ettﬁment must utilize when appplying

Wi

Yo :
for a3 project approval
change should cccur in the EnViéonment box on the form. Here

is the existing form! R

. \\ . - ¢

APPL:CATiO;\§¥ATUS FORM 4

N

hin ‘Halifax County, The +irst

FILE WG, SUBﬁIVISIDN NAME :

Abp?avaJ/Epdursement for Lots Chikd by Q.O. Date

Rejectian ot Lots: Chkd by  D.0O. = Date
Approval ONLY Endorsement - Chkd W  D.0o. Date

for Lots? .

Fee ‘ Processed . Date Date - ) Zoning:

Paid by Incomplete Complete :

FORWARDED To:  Date Sent Date Re-Sent Date Re-Sent

)

]

Tranzportation

B

' Health

Environment



>3

Environment

Engineering

?
Farkland
other \

{Mun. Solici
Mun., Affairs

iEt't. )

Instructions

D

The Env

tor,

v

for Preliminary Evaluation or aneral ComMments:

_______ N T T T Ty
. e A . .
? ) - >

» ° L]
ironmental section o% the application should be

3

\divided into three divisions. The +irst sectiagn wnufd wead

1) Is project site on or near k¥nown hazardous - geological

formations? if vyes - E required.

2) DDéS‘pFDjECt ihvc®v9~ultjﬁately 100 acres Q* lanéi or
more. I¥‘yes‘- EIA required. -

) Doés project involve ultimately 100 people or more

s

either directly or indirectly? 1If yes - SIA reguired,

Developers would v accept this legislation because is

would help

Municipalify
enforce such
is 3 Private
Deyelupmént

negative rep

»

‘to ensure “+their projyects’ sutcess. The
. ; .

of the County of Halifak has the mandate to

»
requirements by using municipal Bill = 80. This

.

Members Bill implemented in 1974 and iives- the
Dfficer authority to refuse a ploan baded on’ a

art 4roﬁ the Debaktment of the Environment. A

>

proposed new application status form would be very similar to

“

Ao

L

’
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’ . N SR A
the old.-one <with the “UBry important

~
Tt g%
¢

sectidn and 3 sample would appear as‘{ollqrs:

100

hénéé to the Environment

e e A AL R e A W TR W e e e A me e e e te e e me bm e A AR T mm e ek R R A T TR W e Tm e e e s

FILE NO.

Approval /Endorsement ¥for Lots

Rejection of Lots:

>
»

épprova] ONLY
for Lots:

Fee
Paid

FORWARDED To:

~
Transportation
Health

Environment
-

Is project site
on or near ‘kilown
hazardous genlqg-.
ital formations?
EIA re-

1+ wves -
quired.

Does project: in-
volve ultimately
{00 acres ot land
If ves -

or mare”
EIA required, =

"

Processed.

APPLICATION STATUS FORM

SUBDIVISION NRME:

»

Endorsement.

Date

jlncumplste

Chkd by -

: ¢
Chikd by

Chkd by

4

Date
- Complete

Date Sent Date Re-Sent

l

D.O. Date

Date |

-

D.o.

A

D. 0. Date .

Zoning?l

Date ?e—Sent

aR 1

\

A
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Does project in- \
vblvue ultimately

100 people or more }
either directly or )
indirectly? I+ yes- S

'SIA required. - \ SN &

‘B¥gineering A
“Parkland

.Qther S
(Mun. Sblicitor,
Mun. Affairs
ate. ) :

-
e

Instructlans +or Preliminary Evaluation or General Lomment

The ultimate qoal of this thesis was to produce a  model "

tor industrial development. that " was x:t:nnpr~-‘a=h:va-n'5i‘vtekr and 7

comprehendable within an eﬁviﬁﬁﬁmental perspective,. ‘The Aero

Tech Park was vsed as aqule model bécause it. represented the

tirst major shift away +rom reductionism andﬁa swing ltoward
holism. The siig’*9¥ the ‘Aer0‘~fech Park, the Halitax
International Ai%pcrt!\ _wWas gxam;nedb' historically and
envirnnmentglly to reveal the marked contrast ih ﬂhevalopwent
é(tigddes and practices ss compared to the Téph’ Fark. The
philnsnphies:‘d4 the various schaols‘ o¥f environmental
assessment were réviewed. The jmpértance ‘o} utilizing EIA
aﬁd SIA" at tﬁe prelimiﬁarQ\concgpiuaY sgage was demonstrated

and a method o+ dealing with the cost factor was presentéd.

-Eventually and finally, this complex mosaic theory éame; to
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N . 5 .
fotus on 8 reviged "Appliction Statys Form” used by the

Municipality of the-County of g‘a’t!;ifadx Devélogmént Office. Tt

is f_‘he +inding ot thié t&,{esis‘ ~that' Deyélnpment» pfficers,

“planners; consultants and de\_/elgg!e‘rs‘ will {ind: it "ink their

best ~ecén‘c>mic i;ntéresi to adopt this paradigm of ecological
N ; r o

preservation and develop i1t to its fullest pnt\entia\l‘.

‘ .

s
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