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“(Evaluatim  Research) . . .has no determinate fwm, and
its  method is  me largely of trial and wwr - with
t h e  -asis m errs... Thwe m to be many m o r e
wcng than right ways to conduct prograq~  evaluations.”

T. A. Morehouse (1972) ‘Program  Eva1 -
uat icn: sa ial research versus pub1 ic
pol icy’ Fkblic  Mninistraticn  Review 3 2 ,
p. 868.
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SUMMARY

A multitude of enviramrw\ta.l pol icies and programs strive to restore, preserve
oy prot=t ifrportant scolqical  processes. my arguet h-, t h a t  i n
numewa~ CB such programs have been sub&ant ially incosrplete,  woefully
inwte and largely ineffective. If this is indeed the case, hcr,r  might me
judge the strengths and weaknesses of a particular program  m pal icy? More
irrportdnt  ly, how might one go &cut improving mvircfWn33ta1 memer\t
programs which have been deemed insufficimt  w lacking in sL3me way?

It would seem that lmg term nwnitoving  and systematic evaluation of pal icy w
program ef fact iveness is an obvious and necessary prerequisite to inproving
enviromrntal mn;llqem#lt. This requires not only thorough cvlderstanding  of a
program’s purpose ad cperat  imal ms, but also an appraisal of performance
criteria  \*hich  can show to *at extmt tm goals are being achieved. Lhfort-
unately,  in practice, a program’s purpose is se1 dam we1 1 defined cpevat  imal ly
and there is  rarely  ccnsensus over Aat cmst i tu te  su i tab le  c r i t e r ia  f o r
measuring program performance, let alme haw they might be measured.

Evaluatim  rwrchers  concerned with imroving environmEntal programs  and
policies have tried to develop  apprwhes  for undertaking evaluatims based cn
the  c lar i f i ca t im and -ement of  goals , object ives  and criteria. These
include descriptive historical accounts, retrospective benefit cdst analyses
of program effects, perceptim  and attitude studies of those involved in the
pal icy praess , as -11  as prdzabilistic analyses

cm-es. Others have focussed m the pal itical, ecmunic and
social  roles  of  evaluation in the pol  icy  praess , o r  e l s e  att#rpted  t o
evaluate the efforts of evaluators.

Two questions 1 ie at the heart of this rather eclectic mix of approaches
encaqaassed by evaluation research: (1) how does me undertake an waluat  1rn
that  is usful fav future po l i cy  and  p lanning ? (2) haJ might the role o f
evalcutim  in the pal icy p r a e s s  be rrrodi  f ied 50 as to irqzrove pol  icy and
planing in specific situatims?

The purpow of this study is to address these two questims by assessing an
mvirmrnental  research and monitoring program associated with a &or green-
field develqament of heavy industry. Fram the vantage point of this case
study, the two guestims m evaluation might be rephrased as: (1) t-& might
me evaluate research and moclitoring programs that seek to irrprove envirmm-
ta1 management and planning ? (2) t+~ might such evaluatims be inproved?

The  faus  o f  my  s tudy  i s  an  waluatim  of mvirmmw\tal  r e s e a r c h  a n d
mmitoring  at the Nanticoke  industrial developcrrent  m Lake Erie’s north shore.
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lhere are at least two reasons for this. First of al l ,  because mvironantal
Bt arm bticoke  is  cons idered  to  be  oomPthing  of a succcss at a

time Am attmt ion appears focussed m envirmm#ltal  disasters, crises or
ccnflicts of me kind or another. Perhw8,  SUTS of+e dif f icult ies currently
efbcmtared in  s i t ing industrial waste facilities, restoring ecologically
degraded harbors  or cc&ending  with rid rain cm be avoided by paying me
careful attent im to the successes of the past.

My s~cnd motivation for -taking this stm std from a lmg stwrding
research interest in trying to understrd  how m saieties cmtend with
enviromrantal cm that cm be detected miguatrly 0T ev6n  dexribed
cle;lrly  i n the short term. &rung o t h e r s ,  uh changcrr  i n c l u d e  a c i d
precipitation, cl imrte c-P 1-m ch-g-, l- 1-1 toxic
cmtaminatim of grcund water. The characteristics of these changes  are not
innrdiately  obvian. They cm be detmted only over the lmg rcn.  They tend to
be pervasive cu large scale in nature. &hat is more, neither cases nor
effats cdn be easily attributed to nwh changes . By focussing m the
apparently clear-cut example  of mviroomerr tal research urd mitoring  at
Mticoke,  my hqe M to gain insi@ts into how  envir- ta1 chm cwr be
detected, how they  come t o  b e  r e g a r d e d  a s  seri- and inpovtant, and
Wstwld better *at kind of deliberate strategies of research, policy and
plming  hold promise in responding  to them.

Given this brkgrocnd, my explicit intent *ile investigating Nnt icoke
environmental management w to be Lnasharredly exploratory, experimental,
flexible and adilptive. I -ted to learn as uh as I could abort the workings
of envirorutM3nta1  management, to explore self-cmscicusly  the strerrgths  of an
intewiI-1 oriented research -roach and t o  i d e n t i f y  a - far further
study. To address the two evaluatim  questims  posed at t)w start, I undertook
repeated reviews of relevmt documents, recplatims  a n d  b y  -taking a
ve of formal, but Lnstructured interviews with per-s 4~0 had lmg m
involved with the’ Nnt icoke situ& ion. This provided YI ongoing 0pportLmity
fw cross<h#king  the issues raised, corrparing altwnat ive interpretat ims of
those is-, as *well  as mitoring my w investigator bias. In this way,  my
-roach to evaluating research and morritoring  at Nanticoke  was disciplined
ti systlmrtic, ~VW t)xxrgh it rlcrmined  ~1 itative,  h i s t o r i c a l ,  opgne
and adilptive as the study progressed.

The Nanticoke  i-trial developnrent  cmtres m steel making, oil refining and
elwtricity  generatim in a rural setting m Lake Erie’s  north shore.  Nine
years have passed  since Stelcors  Lake Erie Woks began making steel. Texaco’s
oil refinery has m opctrating for elevm years, *ilo Ontario Hydra’s coal
fir-d poww statim  has been generating electricity for sixteen years.

Industrial  development beg.~ in this predanimtly  rural area in the late
sixties with the building of a 2ooo P&J htario mo coal-fired generating
stat im. The stat im was  slPb5ecpently  expanded t0 4WO W. This MS followed
b y  cmstructim  of a 1.2!5 mi l l ion  tm/year Stelco steel  mill  ind a 105,ooO
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b/day Texaco oil refinery. These three industries ccllrpris#l the c0re of *at
mmy hcpd  mid becorrr,  a rrujor industrial centre in mtdrio.

The Nant icoke case is interesting m d W Of counts:

1. t h e  i n d u s t r i a l  d e v e l o p m e n t  Wac me of the largest  evW mdertakm In
Canada,  exceeding in investrrr#rt  oven the Alberta Oil .Tar Sands prwects;

2. envir onmental  Yeseauch and mmitoring  wwe imtant  cmsideraticns in  the
planning,  cmstructim  and operatim  of the three industrial plants. In the
late sixties and early seventies, little sericlls  attentim MS paid to such
m&ters  el mere. A high degree of cmcern over msuring local envirmmtal
prot#t ion h a s  p e r s i s t e d  local  ly w itistry, govwMlent a g e n c i e s  and
citizens  over nearly tno decades;

3. fram the very start, research and mani  toring were.  Wtak#r caperat  ivel y
by industry and gowmmnt  through two inrxwat  ive cwrdinating  cornnittees,
c - r i s i n g  rrvnagers, scientists and other technical expwts.  These were the
Nmt  icoke Envirmmen ta1 -ittee (EC> tiich LGG e s t a b l i s h e d  i n  1%8 t o
research water related issues, and t h e  Nanticoke  &virmmtal  Management
Program Cm> establ  ished in 1975  to resea rch  a i r  qua l i ty ;

4.. a great deal of mey was spmt m d wide range of oftm very deta i l ed
plming  and envirm ta1 studies, i n  additim t o  t h e  inplementatim  o f
numerous measures to mitigate mvirmmn ta1 irrpacts. F r a n  13TI-9 IS?+ spmt
4G. 17 million, tiile EC spent 31.48 millim from 1967-79. By 1980, Stelco,
Chtwio l-iydro & Texaco had spent Q7b-63  mill ion m mvirmmen t related
matters. Abcxlt  9-1X of prqject  e x p e n d i t u r e s  weye devOted  to envirmmental
prot#tim. The period 1974-l-  was the mst intensive for r esearch  studies;

5. efforts wwe made to integrate envirmmm ta1 planning into broader planning
cmsidevat  ims. In part this contributed to a War restructuring of local
government and the cmstvuctim  of nearby T-send newts;

6. a system of mvirocunen ta1 prot#tim and mmitoring  was e&&l ished in an
area khere none had previously existed. Air and watw  quality monitoring
cmtincoer to this day, albeit m a reduced scale as EC and W bqan to wind
ti their activities after 1983;

7. nearly tw decade of detailed time series mitovi’ng  data are available cn
variats  sts of biophysical  change related to the industrial develop-t.
According to this informatim  ti associated research studies, mvircnmtal
qua1 i t y  aramd  Nanticoke is well within relevant p r o v i n c i a l and federal
guide1 ines for pol lut im. Envirmtal  protect icn at Nanticoke thus appears
to have been an OverMelming success.

Almost without except im, t h e  persms  intewiekled  &ring t h e  ccxrsE!  of t h e
s t u d y  r e g a r d e d  t h e  twenty years  or  mre of mvirmmental  protectx.n around
NanticOke  has been l a rge ly  a stary o f  success .  The lntfflsive  p r o g r a m  o f
research a n d  mcnitwing a s s o c i a t e d  w i t h  t h e  i n d u s t r i a l  develop-t  w a s
typical ly cmsidered to have been a key contributing factor to this success.
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S i n c e  1963, a~ had b e e n  i n i t i a l l y  PA-9 research  and m m i t o r i n g  a t
Nanticoke have been progressively reduced in both scale a& intensity. This
situatim provides  an i-ant opportunity  to examine critically the claims
that have  been made &c& the research and mcrritoring progrm,  to cmSidw hi
the s t reng ths  and  weaknesses  o f similar  progranss  might be evaluated, and
perhips  t o  i d e n t i f y  t i t  t r a i t s  o f a Mitwing  progrm are c r i t i c a l  t o
ensuring cmtinwd  relevance to the changing needs of plming  md policy.

According to repasts, l i twature  rrd perscns  intervieW& thr, went success
of Mticoke  research  and mmitoring appears to be rootad in three general
claim:

CLWM (1) Envir-ta1 mmitwing h a s  f a i l e d  t o  det#t any simificant
changQs  in environmen ta1 cmditims that cur be attributed directly to the
industrial develcptruznt. The p r o g r a m  wit corrprehensive  in sew, cvaring
envir mfTuiznta1  chrrge b e f o r e  and a f t e r  cm&ructim  o f t h e  induptrial
-1-t in terms of a variety of biophysical  parameters . Initially at
least, the envirmrnm ta1 rwch was -taken in relation to broad prw-
incial planing  cmcerns &out p o l i t i c a l  rqoresmtatim,  ec-ic developm#rt
;nd pqulaticn growth.

CLAIM (2) F ran  the  v&y s t a r t , the research and monitoring program was
scientifically oriented, and at the cutting edge of #oloqical  field Study,
envirmmental  protection technology, and lmg term biophysical nwrritaring.
Irrportnt  CmtributimS  concerning the f-timing  of ecological processes and
techrrical aspects of mvir- tal man-t  have hem made to the Scientific
1 itwature as a ralt. This also helped to inst ill a caqevat iv0 ipprolch  to
research and mmitoring m those involved from industry and government.

aLAIM (3) The research program has cmtributed cmstructively  to the deSign
and qnwatim  of envirmta1 protectim facilitia  at the industrial plants,
as ull as to the dwelvt  of e n v i r - ta1 policy and plming  at various
tiers of guvwrncnent.

There is 1 ittle question  that in terms; of progrm  cutputs  which centred m the
generatim of t imr, serif inform& im m biophysicel  p a r a m e t e r s ,  Nnt icoke
resewch achiwed everything it set out to do and We. 8ut in terms of policy
and planing w t c - , the irrportance  of Nnticolce  research (nd morritoring  in
bringing abort envir- ta1 management imprmts seems less obvious. In
fact, sane #Lgg(#t ttmt the absmce of signif icant envirorwnental impacts stems
not from an effective program of research and mmitoring, but rather from a
rr#re  rrrodst  rate of industrial expansion than was originally nt icipated.

In any case, over the years, the brunt of mitoring  activity has bem
directed to describing narrowly defined biqohySica1  pararrreters in eVer more
ingenious and rigorous ways. Increasingly detailed cmcern  with the +amics
of some of these parameters has cmtributed to d neglect in cmstnwtlng
integrated perspectives  m ecological processes  taking place  across different
envirmmmtal  media ti their relevance to hwn~ activities. For exarrple,  no
seriars att#rpt  has hem made to synthesize studies striving to estimate,
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mitcw-  iiylcf mdel  a i r  pollutant e m i s s i o n s  w i th  biological mltorlng  of
-randing  mtevs  OT chm in w&w quality, and in turn changmg patterns

of recredim md cottaging in the coastal 2me.

The warking asxvrpticn  o f  thosQ  involved i n  ping rmrch  and mitorlng
has m: since n-e has raised issues relating to what should be monitored,
0T t o  social md ecmanic  iqmcts, in a sufficiently pe-uasive  way, all must
be well with such matters. Over the past two decades, a nu&er  of studies have
addresW  i n s t i t u t i o n a l  and sot ial cmcerns  relevant  to the industrial
corrplex. These have  hem mdwtaken  largely m an ad-ha basis by university
r-rchers or else by govemmmt  agencies respcnding  to corrplaints b effort
h a s  been made to  i n c l u d e  t h e s e  institutimal  w said1  irrpact  ccncerns in
cngoing monitoring  activities in a s+mtic way. Yet, history wts  that
it is p&l ic cosrplaints that have triggered studies mst relevant to policy,
not the mvir- ta1 informtim  g&tied through bicphysrcal  mitorihg.
T h i s  MS the case in the agricultural impact s t u d i e s  mdwtakm  in the
eight i=.

Almost all socio-#manic studies that weve undertaken preoccupied  thmrselves
with ferrecast  ing local  to regimal chmge  withart  taking into accamt  natimal
and internatimal  Kmunic  changes .  As a result, in the seventies,  local a n d
regional planning appeared cwnbersune and  in f l ex ib le  to  &vupt charaqas  in
Texaco’s  and Stelco’s plans prcnpted  by depression in wld mrkets for oil
and steel.

The ongoing social impacts of local govevmt reform, industrial development
and pwlation  growth have been largely ignored. msequent1y,  we km34 a great
deal abcut the effects of industrial ccnstructicn  on fish, but very 1 ittle
&cut how  it a f f ec ted  pqle.

Wat is me, no systemtic  attempt  has beer, made to mnitor  the pwfwmnce
o f t h e  plming  p r o c e s s  a s s o c i a t e d  w i t h  Nmticotce, in terms of 1ts
respmsi-s to changes in pol it ical priorities, p u b l i c  policies, and
mforcmt  of  rmgulatims, as well as to changes in ecological and ecman~c
cmdit  ims.

A variety of mitoring activiti-  are being undertaken in the Nant icoke area
by various gavernmnt  agencies, as well a5 by the industries. Yet, there is no
administrative mchanism for the sharing and exchange of dif fwmt kinds of
mitoring inform& im. Fo r  t h i s  r e a m ,  i t is  di f f icult  to establ ish dn
mall picture of  regional envirmmental trmds and to evaluate thew
significance f o r  pal icy and planing in terms o f  d e s i r e d  o r  undesired
cutcums.

In recut y e a r s , the monitoring activities associated with Nant Icoke have
become increasingly mystwicus and progresslveiy  less relevant to many
citizens and their rrun~clpal  representatives. In turn, ccrrplaints  of farmers,
fishermen  ad cottagers abcxlt possible damage to crqs, fish and air qua1  1 ty
appear Increasingly to be unreasonable, unfcunded  a n d misinformed t o
professicnals  fran governmnt and Industry.
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This brief review of the claim that We trade  abcut the sucCeSs  of bkmticoke
research md mmitcring  serves to i l lustrate that per-hags  the program in
questicm has not hem the werkhelming  success it wears  at first sight. In
an effort to clarify this illdef ined state of affairs, 1 sought to idmt  ify
key assesrnent  issues through my in-t igatim. The importance  of ten such
waluatian criteria  kme m#e and mare -ident during the CWS? Of Wp?ded

dawant reviews,  f ie ld visits , interviews  md rubrrequent  cwrmpmdmce  w i t h
those intervim:

C- CT braad; bimysical  OT saio-#ancmicI

research ad mmitoring  havre bpen cmfin& ratMv inflexibly to a
narrw rdng~ of  bi++ical  paranreters  chich ham baa o f  l i t t l e
dirut interest to those mgaged in regimal  policy and pfaming.
Lkspite  5071Q suggestims t o  t h e  cmtrary, soci-cnanic
pdra7&evs  ham n o t  m resmrched  or  fnmitored almgside t h e
biq&?flical  cries;

[useful  or irreievatl

d pap h a s  w up bet- ~W?V inproving  tpcmical  proficimcy
in the gathering of biq&ysical informtim  (e. g .  exot ic  a i r
@l&ants>  ti the infwmtim ME& of those mga@ in regimal
p o l i c y  a~9 plming  (i/rplicatims  o f  pollutim  pattWns few
recrauticn patterns 0T lad use cmtrols);

Cfwtml  OT infornvl;  his*, ov lwl

t h o s e  w i n  @Wing onvircnnrental infWa3tim  wr
-6ciatiW of the challang#i  of policy ;nd planning, just as
pl-s ad p o l i c y  mkcrs a r e  n o t f u l l y  aare o f  t h e
uncertainties, inaccuracies and prdjabil  i ties associated with
mvircrwnra, ta1 in format im. Tbu-e i s  r)o systanatic  mgoing program
of disscrninatim  of resEl;lrch and monitoring  r-1 ts to the public.
f&v is  there an dny attqt to  draw m laal  knowledge in my
organised MY;



there has b#n a persistent lack of cwrdinatim in the gathering
of rnvir- ta1 infortnatim and its  subsequEnt cm icaticn for
the purposes of policy a& @aming. Ei7virm ta1 informatim is
collmztod  md tads to be stored m d sectoral  basis &iter,  d i r ,
fish, soil >, rather than cn a spatial me USgim of Mldim
A&folk>;

resadrch  ,jy)cj  monitoring h a s cmtributed  gre&ly  t o  inproving
scimtific Wstading  o f  t h e  -kings o f  t h e  bic@mical
mvirmmmt. I n  -Y MYsr Mticoke research has led the GMY
tm9nical  ly ad ~thcdological  ly in biey%ical r-ch not c&y
by syst~tically  gathering a grout deal of data, but also by
l l 1 ading re5ewchers to gain cmsioW&le  field experimce;

6. AWPTMILITY  To CWV’GIffi

it r-ins LIrKlear to Mat extmt t h e  e x i s t i n g  r e s e a r c h  a n d
mi toring  systt3n cxruld  be  e f fec t i ve in mticiwting  serious
mvir-ta1 chanp~ that mi#t result fron stresses in&c&  fran
be+ the IZdl d?-m w fram SMle IlWor accitit W ME?-pEncy  dt

the  in&&vial  ccnplex. Mnetheless, various apncies  hate b#n
willing to -take  studies in response to citizm ccnplaints,  ds
i n  t h e  c a s e  o f  t h e  agricul  tural asses-t rezarch c-ted
jointly by the Ministries  of &vircTyTI#7 t and Agricui ture and Focd;

7. TIlYIiW

frcn, the out& the r-rch and mitoring  progrm  MS explicit ly
cmceivffl  as a pre ;nd post qoeratim  study which mid be m
ckw, me ccnplet&. I n  e f f a t , the Mmticoke r-rch program
cam to dn md in lsIst3  a s  h a d  hew, pldvnned  dt the  arts&. chly
rwtine mi toring  and ad hoc rmrch cmtinue today;

8. mSwIzArIm  SSIS

tel ite or participatoryl

research  dyld  nrznltwing  cucds  arganized cwrdtiwly  thr#r+ EC
act NEW by a -11 grasp of tEuhnica1  experts and managers fran
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i-try ti governmEnta  The Ml i c ,  plann~s,  and @icy nrakers
mm in regimal  to local plming have b- largely  e x c l u d e d
frcn, ilctiw  participatim  i n  hbnticoke  r-rch and monitoring.
The MCXWF Nil-y &@ti &ring their  -t iKti_  p e r i o d
~197Flsg3)  cmtrrpd  m exms in fovminq the p&l ic, rather than
a7 inwl -t of citizcnr  in 54719 interztiw  praess of m u t u a l
1 mming;

Cfmm&, infWt7W OT nm‘b?YistmtI

all  evalu&im  o f  r-ch rzd monitoring  (slys titrkm m t h e
&sir o f  Sc ient i f i c  ti &chic& suf f i c imcy  by  I\Ec (and /WV.
?PMv~ b b#En n o  fornral  requirmt  f o r  revi- b y  citizms and
wl ic iprncipP i n  t h e  c m t e x t  o f  bre repi- @icy ti
pl-ing iw. Evilluatim  has been Wtakm af-t exclusi=ly
i n  t=mS of prqrm outarts,  rather  t h a n
cutside  f#tors or brc#ckr policy c&c-;

prqa recenses  t o

10. u4sT

this’, or lowl

research  iyd mitoring cn be expEnsiw.  It is inportcnt  to spsnd
-y m r - rch  ti monitoring in a wy  that  Ensures  s h o r t  ti
lmg t-m policy & plming cmcerns are lrPt to the greatest
possible degree.  This llyy require -*or expeYrditure  m f-ta1
ov backgrd r-h l s CIYS the case in Nnticoke,  but this in
itself provides no wrat#r  of sufficimcy for the purposes  o f
mlicy & planing. I n  relatim to kticoke,  t h e r e  wrs
widespreud smtimt t h a t  d greut ckal o f  tnmey u s  spent
LIK)1KpbsaTily  m S@Urtic&od  studies  (such - those cmtred m
@#@anktm)  that in retrorp#t  wr to ha- been of nmrginal
i-t-e. Mitigatim  nrysiwes ti plint  desig,  modificatims
St-i&J frCn,  My O f  t h e  Studies  undertakEn hd~? nad M  i n t o
many millicnr  of  doll-. It rewmins -1-r kho tild p a y  f o r
w&u&iQIb of mvir-ta1 r-rch N monitoring,  arid  m Mat
brrir  they &culd ab so. At N;nticoke, no prwisim ws lNde for
fanvl pr-4~ evaluatim, let alme kho sbtmldpay for it.

The bkmticoke  exarrple  illustrate  the difficulties of trying to establ  ish dn
mambigwus  and conclusive evaluatim of a majov research and mitoring
program* Even  in hindsight, \*hen  there  i s  r i ch  dauantatim,  no apparent
amtroversy,  and a well defined set of program activities, it appears futile
t o  hope  far unmimous  agr een#lt on program strengths and a&messes.  Thus,
reducing the Nanticoke  story to a set of ten sumnary  issues oy evaluatim
critwio  doe5 not  irrply mivwsal agreemen t as to Rich of them is most
important.  Nor does this argue that the interpretatim  given to each ‘criterion
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has  xnr, widespread  legitimacy. I n d e e d  cmsensus o v e r  the range of is-
address& may be irrpossible.

The purpose of idmt ifying a set of criteria is to provide a frmk or
reference point for systesMtically  wd-ing  exchanges of cpinim and points of
vi&r &out w a y s  o f  irrproving a research and morritoring  program f or  the
purposes of  policy and p lanning . This is dn irrportant point, as it seem the
k e y  to a cmstructive  evaluatim 1 ies i n  t h e  opportunity  t o  Wigh up
al t-t ive intwpretat icns of incqlete informat  im &cd t h e  desiw,
implmtatim,  progress and broader ef feds of a program.

The various  psms cmsulted  during the course of this study put dif fering
-asis m the issues out1 ined &ove.  To some degree, determinat  im of past
strengths and wknesses m to reflect the current purposes (explicitly or
o t h e r w i s e )  o f  t h e  persm  c o n c e r n e d ,  a s  w e l l  a s  the i n t e n t i m s  o f  t h e
evaluator. Fov t h i s  reJsm, attentim of those involved in envirmtal
manag#nent  at Nanticoke should be directed not to *at was good or bad about
the envir mmental  Mitaing, but to tit mid be dme next. In other wds,
the purpose of evaluatim is not to offer a verdict m &&her environrr#lta1
mitoring mid be cmtid, but rather to provide an opportunity to posE!
questims & o u t  *at k i n d  o f  mvirm ta1 morritoring  -1d prove most
relevant to planning in the future, a n d  how this might be orgrrited  at Anti-
coke.

I V .  aXCUJSIcNs:  THE  ENTWL ROE OF IWtXWTICN/EM%NICTI~

A  u s e f u l  e v a l u a t i o n  i s  m e  t h a t  m o v e r s  p r o b l e m s  i n i t i a l l y  unform o r
unimqined, provides an oppactunity  f o r  r e f l e c t i o n  among  t h o s e  i n v o l v e d  with
the program, and offers m basis for program initiatives to begin afresh. T o
s e e  e v a l u a t i m  as a w i t c h - h u n t  f o r  apportiming  blarrre, an c#ortunity  for
-king apparent excess, or a smp+ox  for prexhing abaA Mat  should have
Inzen  dcne b u t  wsn’t, m as f u t i l e  a s  i t  i s  i r r e l e v a n t  t o  irrproving
ef7virornrrrtal  management.

An irrpovtant  therm? r a i s e d  b y  t h e  Nanticoke  c a s e  c e n t r e s  m t h e  r o l e  o f
informdim xd caTann icat im in envircnm#rtal magem#lt.  Lhat k i n d s  o f
informat  im a r e  needed  to e v a l u a t e  t h e  s t r e n g t h s  a n d  wknesses  o f
environmental  pol icier and prograrm.7 L&at  information is needed to monitor and
assess the effecti veness o f mvir mmental managmt? W is  th is  in format ion
c r e a t e d  ti by lLhom? Wo dec ides  tiat i n f o r m a t i m  i s  r e l e v a n t  a n d  1egitim;lte
to policy and planning ? (3n &at basis and with Mat purpose do they do so? W
is envirocwnen ta1 informatim  colTlTun icated and used? who uses the envirmmental
informtim  grated  in research and m#ritoring ? For *at purpose do they do
s o ?

The t informat  im’ r e f e r r e d  t o  i n  t h e s e  questims  w c r i t i c a l  n o t  mly t o
mitoring t h e  angoing  e f f e c t  i veness  of policy and planning,  but also t o
undertaking  practically useful evaluat  10~1s of individual programs. Bettev
appreciatim  for these vt ions, and for p o s s i b l e  an-s, it seerrrs,  may Lead
to irrrprwemmts  in the design, irrplemmtatim, mitoring a n d  evaluatlm  o f
envirmdnmtal pal icies and programs.
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Before going pny furthar,  the cmcepts of 9nforrnatim’  and ‘CuWkMcat  im’ ,
or the !social processing’  of  that informat i m , uawnt  closer consider& im.
Just tit cmstitutes mvirawnert ta1 informt im, and khat does not? Or put
irnother uay, khat does it  mQn ‘to comnnicato  informat  im’ in pal icy and
plming?  How does mvir-ta1 informatim trigger actim in pal icy and
plming?  fkd more genially, tit is the role of information in the pal icy
process?

The ten evaluatim cri teria  gmerated through  my evaluatim of  Nanticoke
r-ch ad mmitoring  - to provide a point of departure for further
inmigatim of these informatim/co icatim questims.  Mwe specifically,
threr strategies for further research appear to hold promise.

Thm first uc4d in-l- corrparativP  study of other research and monitoring
program associated with WOT industrial centres, uh those l ssaiated with
oil development in the Scottish shetlti  Islands. This approach offers the
porcibility  of checking the general  mlic&ility  of the nwmvry criteria that
zztATtant in the Nnticoke  case , as well as a chance to examine

esearch ;ppr-h used to identify such criteria.

The second strategy mid strive to attain a better understanding of the
Nanticoke  situatim thre more detailed evaluat im of the role of research
ad maritoving in federal, provincial, regional  and mnicipal plancring.  T h i s
caJld focus m comparing the different points of view ammg those involved in
generating mvir-ta1 information and those bho strive to make use of it in
policy and plming.

A third strategy aid shift attentim  away from  specific case studies of
envir-tai -itaring  t-ds a fmre explicit invest igatim of the use of
informtim and cormunicatim in pal icy cmtexts. This could involve using the
Nnticoke  exmlo as a starting point faL in-depth intewieclrs with experienced
t infmmat  im+andlers’ such as politicians ov public interest advocates and
kummicat im experts’ sub as j o u r n a l i s t s  or pub1  ic relaticms  m. T h e
purpose of this Llrrd be to cmstruct Wistic -1s of bow informatim is
conceived and how it ws to be usQd in the context of science ;nd pal icy.
T h e s e  -1s carld then serve as tqlates  for cosrparing aMJ c o n t r a s t i n g
further exnplw of mvirawrrar ta1 monitoring for pwposes  of policy. In turn,
this carld le& to the -1-t of guidelines for designing envirawnental
mitoring systerm that remain relevilnt  nd useful in policy cmtexts over the
lmg term.

In sun, the m of my invest  igatim at Nanticoke has not been to cmstruct
SOITZQ  unarrbiguous or cr,ivcr~lly  persuasive evaluatim of the research and
monitoring program. Rathev, I  have tried to furthw understandIng of  the
issues and cbstaclc-+s  associated with the evaluatim of major r-rch and
monitoring programs. This mativatim  prcrrpted me to refwus  attmtim during
t h e  cowsle  of the stw from a preoccupation  w i t h  tit is knaw, about t h e
functiming  of mvirorwnen ta1 protect im at Nant icoke ,  to  an inter-t in how
and *y i t  i s  kna4-1, d by  m is  it  knan. This led me also to pose the
practically orientated guest ims 4x& &at cmst itutes mvirorrmen ta1 inforrra-
t i m ,  hoer it is lpraessed’  &ring mvirmtal wt a c t i v i t i e s ,  ti
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b this might b affect& b y  t h e  ifttroductiC#l  O f  VariaS informtim
tahnoicgies.
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I. RATIONALE, SCOPE AND P U R P O S E

MO&  would ;igvee that the effecti -5 o f envir or#nental PO1 i c ies  and programs
rmst b e  mitored & walmted, if they are to be successful in pre~~mg
ifrportant e co l og i ca l  processes. Th is  requ i res  no t  mly  vrderstanding  of a
program’s purymse and  operatimal  g o a l s , but also wraisal  of p e r f o r m a n c e
c r i t e r i a  tiich can show to *at e x t m t  t h o s e  goals a r e  b e i n g  a c h i e v e d .
Lhfortunatcly,  in  pract ice , a prqam’s  purpose i s seldcm  Well defined in
aperat  imal terms. There is rarely cmsensus  over *at constitute su i tab le
c r i t e r ia  far
-red/

-ing program performmce, l e t  a l o n e  haw  thy m i g h t  b e

Despite a Variety o f atteqts, it  has proven extrerrrely  d i f f i c u l t  f o r
evaIuat  ion researchers to  establ ish cause-ef  feet relat  imships bet-
pre f e r red  Wts and a part i cu lar  program or pal icy. In fact, dispute and
ccntrovwsy  appear  t o  b e  cbrxtwistic  of atterrpts.  to cndwtake  evaluaticns
o f  mvir mmental management progranrs. This is because -standing  of the
world ar& us is usually certain, often incomplete and rarely mahigucus.
charges  in ecological processes  that affect human affairs take place t h r o u g h
i nadve r t en t  hwrvn inter ference, deli-ate  dificatim, a s  -11 a s  a
partially undwstood  internal dynamic that is independent of humn affairs. In

there are incLstr ial.* , addit im, at any tifrq -0~s g-t  progrm,
pal ic ies, and ecmcmnic  a c t i v i t i e s  tiich m a y i n t e r a c t  m t h e m s e l v e s  t o
generate  ~nfore&en  chnges. Thus, in every  situatim, there is l lso2a leq;icy
o f  lmg t-m ef fects  o f  p a s t  programs,  pal icies ard humr\  a c t i v i t i e s .

According to some, the pract ical  dif f icult ies  posed by the uncertainties and
corrplexit  ies present i n  a n y  plamifq  s i t u a t i o n  w i l l  prevent fcrwer  t h e
-1-t of = universally accepted approach to evaluatim. In any case,
the array of quantitatively oriented estimatim  approaches develcped  for
purpose  of program waluatim in recent  decades appear to have been of l i t t le
direct  value i n  p o l i c y - m a k i n g . At lea t t en  reasms have b e e n  o f f e r e d  t o
explain this state of affairs (Table 1). 5

Despite the difficulties that plague the f o r m a l e v a l u a t i m  o f  a  p o l i c y  o r
Program? i t  i s  -11 t o  r#nenber that there is constant informal waluatim  in

,.‘. ’ ’ Fa in drpti rniws of t)w iqatmr  ad problea~ of nalurtian  in policy ad plminq, w1 C, H, b&in,  EvaluationL
Ikwch: lWh& fa kessiw Prwv Effatimtss  Eyleml C l i f f s ,  NJ.: Pmticr Ml, 19tz); 6uy 0, &M ad P&m
R&m, l?~ Famtktiam  of Policy kulfiis Wlinois: key Rns,  1983);  nd %i(n Y. Hogu>od  zd Lrdis  A. 6uq  Policy Mvlsis
for thr Ml yOrt4  (ku Yat: Oxfad UIivarity  PWS,  1981).

2 For  dimshm of Biffamt q~oxhes  to evhatiar,  w brclry  h&on, Ybuk of Evalruticn’  Social  Pol ICY
(197%;  79+ C. S, Hoiliq  (cd.), Wlotin  Envirum8trl  kmt nd Wt Khic.kW:  Yilq, 1978); tblr lin LRng,
Policy  Plmiq ad Evaluatiar  (Yimim: Ruuld P. Frp,  1985); 0. fbnro, 1. bynt nd A. IlrttM~,  Lwniq  frm Emience:
A  Strtc of Uw Ar t  &view  d Evrlurtiar  of Enviranmtdl  IQ& M-t FLditr (Otto:  C&XC,  tseb);  kue  flitchll,

& nd &am Ibulvris  (Lmda~ Luqq 19861,  ppI  256279, I

3 Sn for rrrple, Lama E. Lym, Jr. (ed.1,  Kwule&e md Po l i cy :  the lhcwtain Gmectim  (krhmqtm,  D.i.;
ktiawl  kdorj of Scion,  1978);  bq#‘~ S, Holy ,  Evhutim:  hcaix ad hrfwrnce  (Wtinqtcn,  O,C,: h Ihim  ImtItute,
1979).
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T A B L E  1. T E N  O B S T A C L E S  FACING EVALUATORS OF  POLXCIES
A N D  PROGRAflS

1. GOALS AND OBJECTIVES: seldom specified in any measwable  form,
criteria for mcce5s  often remain LyKlear, and goals strift  as a program is
irrplemented.

2. DEFINING AND MEASURING CRITERIA FOR SUCCESS: ~ldun possible
t o  msure attaimt of objectives directly, d i f f i c u l t  t o  amid
cmtroversy  or dispute in sel#ting  criteria becrrse  differart  perceptims
o f  tit is importat.

3. HOW MUCH IS ENOUGH?: even ti objectives and priorities have hem
speci fiti, there remains the issue of tit outcomor  are relevant to the
policy in qwstim: *at level of achi- t in ding goals cmstitutes
success? Fully 2% or mly 25X?

4. SIDE EFFECTS: the positive and negative spill-avw effects of a
progrim are  o f ten  mre s i g n i f i c a n t than  th e  iFact m the  in i t ia l
objmt ive. t-kw should side effxts be weighted relat ive to central
&je&ives?

3. INFORMATION: information for assessing a program’s irrpact nuy nut b e
available or may be available mly in an msuitdble  form.

6. SEPARATION O F PROGRAM IMPACT FROM OTHER INFLUENCES:
di f f i cu l t , if not irrpossible, to separate program effsts from irrpxts of
other fact-s, prograrm  and legacy of the past.

7. MULTI-PROGRAM TARGETS: it is cm for a single problem  to be the
target of several programs with similar nd often related objecti-.  In
SLY:h cases, it may be mingles6  to assess the inpact of a single prqrm.

8. DISTRIBUTION OF IMPACT: it is difficult to distinguish hw irrpacts
of a prqrrn are d i s t r i b u t e d  ammg a pqulatim or acr-s a rnqe of
parameters  from the total or average irrpacts  of th&  program.

9. P O L I T I C A L  S E N S I T I V I T Y  O F MONITORING AND EVALUATION:
evaluat  im may be seen as a threat to the cmt inuatim of a program in
tiich peq,le have an irrportant  stake. This will af feet  evalu;ltim  reRIlts
and the ease with &ich evaluatim research can be cm&ted.

10. COST: evaluations can be extremely costly, especially if no all-e
was made for policy evaluatim and monitoring in the initial &ign. It is
also not irrrnediately  obvious a Jxwld pay the cost of waluatim.

StXRX: w, 8. Y. nd L. A. Dun (1W Policy  hlpis Ia the &al Wd, lieu Yd: fhfd lRi=rity
Pm, pp. 222-z%.



any situ& im. m in-14 i n  a d m i n i s t e r i n g  t h e  prcgram are  cmstantly
making oprrat  imal djustmts based m t h e i r  perceptim  o f  t h e  prqra’s
cidputs,  a&cm  a n d  desirability. Mile those affected by the program are
often ale to influence  t h e  p r i o r i t y  assigned to a program thrcuigh a v a r i e t y
of pol it ical, smic and  behavioural pressures.

Pbrmver,  at any mt, num~ous  evaluatims are underway. These are directed
not only at speci  f ic programs, but  also  at  re formulat ing  the  probl#rrs those
p r o g r a m s  a r e  intQnded to rmlve.  Qnmg o t h e r s , t h e y  cdn take the form of
r a d i o  t a l k  S#WA,  e d i t o r i a l  a r t i c l e s ,  uorks  of art, i n v e s t i g a t i v e  r e p o r t i n g ,
p&l ic mstraticns,  TV soac, operas,  novels OT protest  songs .

Evaluatim rnrchws cancerned w i t h  inproving mvir-ta1 programs and
pol ic ies have tried to examine the sa ial, ecmic a n d  p o l i t i c a l  r o l e s  o f
both formal and infwmal evaluatims in the policy process.  They have done 50
thrargh  tiript ive h i s t w i c a l  accants, retrospetive  b e n e f i t  c o s t  anal-
o f  prayam  e f f e c t s , perceptim and attitude studies of  those involved in the
pol i cy  process , as well as p r o b a b i l i s t i c  a n a l y s e s  o f  p o s s i b l e  f u t u r e  cmse--
quenca of a program or p o l i c y . ’

Two questions 1 ie at the heart of the  rather ec lec t i c  mix  o f  approaches
mccmpassed  by evaluatim resear ch; (1) tiat i s  t h e  r o l e  o f  evaluat  im i n  t h e
pol icy process? (2) how might  that  ro le  be  modif ied so as to inprove  pal icy
a n d  plming  in s p e c i f i c  situ+& i m s ?

The  purpose  of this study is to address these tw quest ions  by  assess ing  an
environmental rwch and monitor ing  program assoc iated  with  a War g r e e n -
field develcpmmt  of heavy industry. Thus, from the vantage point of this case
s t u d y  -roach, t h e  tw wt ims might b e  r e p h r a s e d  a s :  (1) I+% m i g h t  cne
evaluate research and mitoring  programs that seek to improve envirmm#ltal
n\anagetrmt  and planrring ? (2) I-W might  such evaluat ims be  inprov=A?

T h e  r e s t  o f  t h i s  r e p o r t  i s  organised i n t o  t h r e e  p a r t s .  M e t h o d o l o g i c a l
qttestims  relating to hou this study was -taken are addressed in the first
part . A research diary discusses hcrzr  and tiy the research focus of the study
cdme to be modified and changczd  over the past y e a r . This  swves  to i l l u s t r a t e
t h e  strmgths and w&messes  of systatically  a d o p t i n g  a n  a d a p t i v e  and
intewiw  oriented roseavch  appro#h  i n  t h e evaluatim  of plming programs.

S e c m d ,  the  histwy o f  the  environmen tal r-arch and mitoring  program at
Nanticoke  i s  dexribed. T h i s  l e a d s  t o  a  discussim o f  t h e  s t r e n g t h s  and
ueaknesses  o f envir ocwnental managmt  , based m a review of relevant papers,
reports and documents, as  well as  in -depth  i n t e r v i e w s  with persons  with lcng
standing invo lvement  i n Nant  icoke mvironm#rtal managmt. Eva1 uat lcn
cr i ter ia  dwived  during the course of investigaticm  are prm as a point of
departure for further research.

In the f inal  part , t h e  sub&ant  ive arid mthodological  f ind ings  o f  this s t u d y
are swmwlzed  and vtlms are posed for further r e s e a r c h .
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II. A RESEARCH DIARY

In  th is  secticn, 1 refl#t on the a p p r o a c h  a d o p t e d  i n  -taking th is
research. I scmnarize  my strategy and
period July 1988  to August 1989.

I chose to ccnsidev  in sam &tai l  the
the Nanticobce  industrial develqxnent  m
tw r-s (Figure 1).

its outcome as it evolved over the

s to ry  o f  mvirorvrr#ltal ma&ement a t
Lake Erie’s north shore for at least

First  of  al l ,  bec-  envir orwnental man-t arand Nanticoke is cmsidered
t o  b e  -thing o f  a  sucess  a t  a  tina khen attmticm dppears fausd on
envirammtal disasters, crises ar cmflicts of me kind or mother. Pe~+aps,
sam of the difficulties cuwently  encantered  in siting i n d u s t r i a l  w a s t e
frilities, restoring #ologically  degraded ha-s ar ccntending  with acid
rain cm be avoidmA  by paying mOTe  careful l ttmtim to the successes of the
past.

Secmdly,  I chose to focus M the Nanticoke example  because of a lmg history
of studios by Lhiversity of Wat#lc#  and Tormto graduate students and faculty
m various a,spects  of mvirmfnmtal management. Thee included Gcwdm Nelsm’s
asse5ment  o f  mvironmental regulatims  at Nant icoke for the Economic  Cancil
o f  m, Sabine Jessen’s PM T h e s i s  m mvirmtnmtal plming at Nmticoke,
Thanas  Willans, Gecwge  F r a n c i s  & Henry mier’s  investigatims of the Lorry
Point peninsula, ti t w o  wwkshops m c o a s t a l  zme magmt  tiich brarght
tqether university researchers, planers and envirorwnen ta1 mnqers frm
government  md in&s&y. T h i s  1-y o f  r e s e a r c h  a c t i v i t y  o f f e r e d  an
qxrtunity for a fo l low up study &ich could faus m interviewing  a  smal l
grasp of key individual

5
tie had hem involved with Nanticoke research and

planning for many years.

As it progressed, my s tudy  came  to  focus mre and mre cn bud r e s e w ch and
rrrnitoring  information was used for the purposes of policy and planning.
I n i t i a l l y ,  ~CMMW, I had been interested in discovering how historical
changes in administrative procedures,  l-1 ws, financial arrangements and
pol it ical cl imate - or tit SOme refer to as 5nstitutimal  arrangements ’  -
rffatcrd  kh;lt  w a s  rwched rrd monitored  a t N a n t i c o k e  and haJ the
envirorwnerrtal  information gathered was s&suqumtly used f o r  p u r p o s e s  o f
po l i cy  and plming. In part, this interest st& from a desire to explore

5 J. Da&n lclsar nd R, D, lkdrr MS.),  Vhe L&R Erie Parinsuln: urrgemt  irnrr nd dir@ctian’  Special
~IJR of htrt (1979) H(l); 1. &don  lclvn rd Wine JQSSBI  M.1 To&al  R~~crr nd Envirmtrl  MqmW Spcc~rl
IS- 01 Contwt  (1980) 12(3); J. &xdon Ilolson,  J, CM Day nd Wine J~SXYI,  Envirauntal  Nation of tk llnticoke
Indurtrirl CooIn, waltiq  Plprr  b. 7 (Ott-: Ecawwic Camcil of cndr,  1980); SlbiM J-m, kr mt of tit Ups
3#@ a tmlation  of the hticdre ibntriai  caqlex, Lake Gic, Muio, Lhprbiished  M ‘Thrsi~  (Ylt*loo,  Dqt. of
6rogr@y,  Mmrity of Yltcrlcq  19801;  6earqe  R. frmir, A. Line birr, t&q A. Rqier nd T)Kwn  H. Hiilm, A Plo%%xtm
for the Wt  of the LUQ  Point Kosy5tcrr,  Repat  No. 43 (Rn MUX:  bort W-w fi*ier Cmiscion,  I%%
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the idea of t inst itut icnal rronitacing’ as an adjunci 0T corrplmt  to  more
cmventimal  bicphy;;ical  or  socio-eccrr~mic  mitaLing.

It WMMKI to rrr) that an awards  of changes in inst itutimal arrangmts
WKx3g  envir- ta1 managers might ensure  tha t  envir-ta1  nwnitwing
programs cn r-in practically useful over lmg periods of time. My intent
MS to saYMa test or at l-st clarify this idcrJ thrarqh my investigations of
Nant icoke. T h i s  c o n c e r n  &out the irrpacts  of institutimal change m
mvirmnmtal Bt activit ies had b- a central theme of he Economic
Cancil  of Canada study of envirm ta1 regulations at Nanticoke. 4

Since that study had reviewed legislatim ti regulations in some detail, I
considered the Nmticoke case n -ideal  wtu,ity  to examine the relatimship
between inst itut imal change, envirmtal  management  and changes  in  the
l-ape  of the coastal zme.

The context for examining the Nanticoke case study consisted of a lmg
standing research interest in trying to und#strxJ  how humn saieti-  cmtend
with envirmmmtal c h a n g e s  t h a t  camot be detected un&iguously oy even
-ribed clearly in the short term. %ch chv include acid pr#ipitatim,
cl imate  changes, landscape changes, lo*, level toxic cmtaminatim  of ground
water.
The characteristics of these changes are not immediately cbvious.  They can be
detected mly aver the lmg M. T?wy tend to be pervasive or large scale in
nature. Neither causes nor eff#ts cm be easily attributed to such changes. I
have been interested in trying to -stand htrw hcvMn  saieti- detect and
adapt to xwh rather vague changes. Gaining insights into hi such changes
come  to be regarded as serious and irrportant  might lead to valuable clues as
to hou best to forrrulate  delibate  st rateg ies  o f  research ,  po l i cy  and
planrring  to rosi>ond  to tM.

Put simply, * bat is it that can be dme in practical  terms to fort-U&e
research ti planning agendas in arder to contend with such backgrarrd
envirmmmtal  changes? Do thor;i!  changes even warrant special attent im and
actim - those engaged in policy ti planning? To tiat extent are existing
mmitoring  systems, inst itut  imal arrangements, econunic  strategies and hwnan
activities sufficiently id&able  to such chw? Mw might such a questim
be  answered  in terms of practical irrpl icatims for research, mmitwing,
mit igat im, pal icy and planrring?

By focussing on the Nanticoke exarrple, my hope  was to sharpen som of t h i s
thinking. In other wds,  my aim was to recast sorrre  of these rather genwal
questions in terms of a practical mvirmmen ta1 manag#n#rt  s i t u a t i m .  How
might sine of these rath# xademic  sanding  questims be rephrased in terms

b Rafal  *afin, bnitwiq iqtitutiml utmts fa mvitauont4  DrotKtian  i n  enviranrntll  i-t
timuent:  thr, cm  o f  tha Mtic&lc  hd.tstrirI  blex, htuio, lhqub1irhQd  Wch ProQoul  nrbrittQd  to CM% (Uerloo:
19BB).
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of  the practical  cmcerns  of thw #rgW in ‘m the ground’ envlr~tal

mWqe$rmt?

G i v e n  t h i s  backgrand,  m y  expl iclt intent Mile i n v e s t i g a t i n g  Nant icoke
environmental manaqement was t o  b e  mashan#Jly  exploratcxy, experimerrtal,
f l e x i b l e  and adwtive. I wanted to learn as mrch as I could about the uorklngs
o f  envirorurr#r ta1 manaqel7mt, to explore se1 f<msciously the strengths of an
interview-or iented research approach, a n d  t o  i d e n t i f y  avenues f o r  f u r t h e r

rwch. To get  a t  the  twa evaluat  im wt ions  p o s e d  a t  t h e  s t a r t ,  I
undertod<  r e p e a t e d r e v i e w s  o f relevant documents, regul at ims and by
undertaking a ve of forml, but unstructured interviews with perxns MO
had lmg been involved  with the Nanticoke situatim. This provided an ongoing
q3portcnity f o r  cross-zhecking the issues raised, corrpar ing al ternat ive
interpretations of those issues, as well as mmitaring my oW investigator
bias. In this way, my -roach  was akin to the historical  tradition of
evaluatim research which centres m developing a qua1 itative andesystematic
accant of the strenqths  and c*leaknesses  of the program in qcpestim.

I n  m e t h o d o l o g i c a l  twms, from the very start , I adopted two principles
expanded by experienced sot ial x imce field r~chers: 9

1. Field studies, research design and the collect im an intwpretatim  of data
takes place sirmlt anearsly  and cmtinwzusly. This process is always unfinished
and incqlete.  For th is  reasm the rmCMV rmst be adqtab1.e  and flexible
to cming circumStee5, cmstraints and cppwtun  i t ies.

2. The data that is  gathered during field research (interviews, observatim,
1 i b r a r y  work) d e p e n d s  m t h e  a c t i m s  and act iv i t ies  o f  the  researcher,  t h e
theoret  ical fram&rov k that is adopted, and hew  this fr-k changes during
t h e  c o u r s e  o f  a s t u d y .  F o r  t h i s  ream, t h e  research  mtst b e  awre o f
pwsmal b i a s e s , inccnsistmcies  and cmtradictims  that arise in reporting
the results of the St&y.  Social rm ch is in my ways  u n a v o i d a b l y  about
t h e  m i n d ,  i d e a s ,  and be l ie fs  o f  the  researcher .  I t  i s  not  so  wch about  f a c t s
per s e ,  b u t  about  khat  cmstitutes a  f a c t , dllcj hcrcr such facts are interpreted,
misinterpreted or ignored by hwran beings. This  requ i res  m process of se1 f-
r e f e r e n c e  airing the c-se of a research pro&zt . This is n#es~ary  to help
the r-rcher to distinguish his or her M expectat  ims and interpretat ims
f r o m  tm of fe red  by  intervim, reports  and other sources.

I n  t h e  bl&y-blcw  acc:#rrt t h a t  follows, I  responded  t o  t h e  f i r s t  principle
b y  allwing my project  t o  re faus  c o n t i n u a l l y  a s  it wt a l m g .  T h i s  often
p r o v e d  f r u s t r a t i n g  d u e  t o  some o f  t h e  i n e v i t a b l e  i n t e l l e c t u a l  gyrmastics
involved. I t  p r o v e d  d i f f i c u l t ,  becase m a n y  o f t e n  pranising  a v e n u e s  o f
invest igat im had to be drcpped  d e s p i t e  o f t e n  s u b s t a n t i a l  investmts o f
research  t ime and effort.

9 R&d 6. bgess  led.), Field RKMC~:  a Sancebodr  nd Field Kmual kmdcm: 6ecrge Allm Chum,  1521,
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I cantended  with the second principle by arranging my research efforts as a
process  of interactim  m a kind of dialque  with the Nanticoke area its4  f,
relevant dawnents and literature and key informnts. In addition, I kept a
‘remxwch lag’ thrcughcut t h e  s t u d y . T h i s  alla cpportv,ities  for 931 f-
reference during the course of the study. I was encouraged to -take this
kind of adqtive  and intwactive  research strategy by Gordm  Nelsm with whom
I cmsul tQd thrarghout  this study.l’

In the su~rrner and fall of 1988,  I visited the Nanticoke area on at least t h r e e
QT farr t imes . I  d id  so  win i n  t h e  s p r i n g  o f  1969. On exh occasion,  I
talked informally with local pvle, regional pl ms and researchers working
in the Lorrq  Point UC-. These recmnaissance  visits gg(ry#j not mly to give me
a sense of Ghat the Nanticoke area was like, but also allowed me to collect
relevnt documents, reports, wxj plans from rqimal  ;nd mnicipal  p l a n n i n g
offices. At this time, with the help of a research  assistant, 1 reviewed the
principrl  chmgem i n  l;rwc, regulations ti responsible chinges  relevant to
Nanticoke that had occurred over the past decade. This review was intended to
provide a basis for later interviews with key informants to ascwtain the
impact of changes in inst itut imal m t h e  mvir onfrmtal managerrr#rt  a t
Nmt icoke.

In the late seventiE,  the Ecmunic Cancil of Canada corrmissimed a study of
the impact of regulatims  m the IUant icoke industrial -1-t. The prajst
involved a corrprehensive review of governm#rt  reports, an analysis of permit
qproval f i l e s ,  dn asses-t of 12~5, r e g u l a t i o n s ,
respcmsibil  ities,

and administrpt  i ve
as well as a s#ies  of interviM  with key informants.

The final report of this Ecmunic Council study m mvir-ta1 regulations
a t  IUmticoke cmtained  a 1 i s t  o f  &a& f i f t y  p e r s o n s from gov#mt,
industry, universities, and the pub1 ic MO had participated in the study in
some way ,  Given  the explcrrrtary  nature  o f  f7y M investigatim,  I -ted to
mdwtake a seri- of in-depth hour long interviews with key individuals 4~
would be able to present a variety of permtives.  For this rm, Isought
to identify a manageable nu&~ of persms  for interviewing, selected from
tbse c*lho hd par t ic ipated in this earl ier study. I felt a dozers i n t e r v i e w s
would be about as mrch as I could manage, given cmstraints of a S5COO  budget
nd twelve months to carplete  my rnrch.

To this md, I selected a dozen interviewees representative of regional and
provincial government agencies, industry, academics and local  tit izens. In
many cases, I had been unable to find the current thereabouts  of the persms
l i s t e d  i n  t h e  E c o n u n i c  Cancil mt. Wily, t h i s  w a s  bxuse they had left
the Nanticoke area, or because they had left  the #rploy  of government  or
Nant icoke industry.  Nanetheless, I was able t o  f i n d  t h e  c u r r e n t  cmtact

IO fa a discussim of the strengths nd c~knrse~ of this &ptivt  md interxtiw WWUC~ strategy,  hd m case
Studi SLC I. 6mh ntlm, Rweuch  in hwn ~oloqy aid plminq: n intswti~, &tin mwwch (Wltcr!aD: khool  O f  tuba

ad Regiml  Plmifq, hversity of lkterloo, 1963) 16.

11 hlrar, Day ad Jewn,  bvirarwntri  Rmhtifm, ,, op, cit. p, ii-iii md.p. 75-77,

0



addresses  o f  many  pwsms from fedeva and p r o v i n c i a l  ga/wnmerrt d i r e c t o r i e s
(-ix 1).

I smt a  d e t a i l e d  letter to wh of  the pevsms,  idmtifid kich expl‘ained Lily
i n t e r e s t 6  i n  Nanticoke mvircr#nerr ta1 management. T o  t h i s  l e t t e r ,  I a t t a c h e d
cmies  o f  the  execut ive swrnrary o f  the  Ecmomic  Cocrncil Of Canada  s t u d y ,  a n
a r t i c l e  d i s c u s s i n g  t h e  envirmmEnta1  manag#nent irrpl icatims of  that  s tudy ,  a
d e t a i l e d  tale c m t a i n i n g  infoumatim  m laws, permits, regal at ions, and
qmcies  relevant to envirmrwn ta1 p r o t e c t  i c n  a t  Nant icoke, as  wel l  as  my
m research proposal.  In the lettw, I gave notice that I  mid cmtact  the
perscn concerned  by  telephone  a f e w  d a y s  l a t e r  t o  a r r a n g e  a rmtually  cm-
venient  tim f o r  a n  i n - d e p t h  h o u r lmg interview. Ncne o f  t h e  perscns
contacted  re fused  to  part i c ipate  in  my study , though  sarr? a s s u r e d  me t h e y
mid m l y  b e  a b l e  t o  g r a n t  me a  l i m i t e d  t i m e  f o r  an i n t e r v i e w  w observed
that they may not have mKh to say (@pendix  21.

I MS able to canplete all  the interviews Over a period of  abcut  six wk. I
cmducted each inte rv iew  as  d -at u n s t r u c t u r e d  and open-ended
cmversat  i m .  Ry intentim was to allow the informant to re lax and reflect m
dn often  long persmal  e x p e r i e n c e  o f  envirorvnen ta1 rnanqement.  This  k ind  o f
a p p r o a c h ,  I  hqed,  wuld  give me an cpportmity  to probe  deep l y ,  uncover new
clues, to  qen up new  d i m m s i m s  o f  m y  r e s e a r c h  i n t e r e s t s ,  a n d  t o  S#ure
v i v i d , accurate , i n c l u s i v e  acc0unts  o f  t h e i r invol mt in the Nanticoke
s t o r y  Las4 m e x t e n s i v e  persmal experience. Though  each interv iew wz4s
unstructured, I  cmducted  each me within a frat-www k of questims  es tab l i shed
beforehand. T h e  purpose o f  t h i s franreKwk w a s  t o  e n s u r e  suw cmsistmy
bet- interviews as to the tqics a d d r e s s e d , as well as providing a way of
cmtroll  ing and g u i d i n g  cmvwsat  i m  50 t h a t i t  remained  re levant  to  my
r e s e a r c h  i n t e r e s t s  (@pmdix 3).

I opted  not to use a twe-r#order  d u r i n g  t h e  i n t e r v i e w s ,  b u t  t m k  d e t a i l e d
not- tiich I  r e v i e w e d  c a r e f u l l y  a f t e r  e a c h  i n t e r v i e w ,  n o t i n g  also  m y
irrpressims.  Nmetheless, I  fOund  It d i f f i c u l t  t o  distinguish  c l e a r l y  n o t  Just
bet- Mat  an interviewee actually said and meant, but  between my
interpretatim  a n d  t h e i r s  o f  khat h a d  b e e n  s a i d . I n  r e t r o s p e c t ,  d t a p e -
r e c o r d e r  together  wi th  a  subsequent  t ranscr ipt  o f  t h e  i n t e r v i e w  wld h a v e
largely resolved this issue.

T h e  p#kage  of m a t e v i a l s  s#lt to e a c h  i n f o r m a n t , together  with  the  b r ie f
folly  telepkne  c a l l , sewed  to set the stage for each of  the interviews,
Doing this helped focus the cmversatims  during the interviews,  as  each
informant had some sense of khat  I was after. Per-s sending the package of
mtevials  prior to the interview also made those IntervIewed  aware that I  had
g a i n e d  cmsidwable  appreciat  im for  the  h is tory  o f envwcrunen ta1  management
and planning at Nanticoke.

ch ccwpleting  t h e  interviea, I p r e p a r e d  a draft report. I tried to I n t e r p r e t
the comments  and insights gained during  the course of the study In relatlcn to
m y  i n i t i a l i n t e r e s t  i n  t h e  e f f e c t s  m  mvirmmental  Magement of a twnty
year h i s t o r y  o f  changing inst rtut imal  arrang-ts, poi It lcal c m t e x t  and
Emunic  cmdit  i m s . The report proved dif f icuit to write  as mh of my
r e s e a r c h  a c t i v i t y  h a d  e n d e d  q~ being devoted to gaining  an irrpresslm of ham
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envirmmental  research
related t o  q2-
c ircmtances).

I anticipated that the
decade of envirorm9ntal

and mitoring had changed (let alone hou this had
in prevailing inst i tut icnal, Kcncmic ti said1

task of gath#ing reports and information on the past
mnmt at Nnticoke weruld  be a relatively straight

forward matter. This is bet- early m in the planning process, a special
industry-government cormrittee called the Nanticoke Envirormen ta1 Comnittee
(EC) had been formed  to cowdinate  research and monitoring related to the
industrial developmerrt. The idea of establishing a ccrrmittcn of in&strial
m;igers, scientists and government  officials for jointly ovwrseeing research
cn the envir -ta1 inpl icatims of the Nanticoke industrial -1-t was
unusual and innovative ti it was establ  ished in 1s. Since the EC is still
in existence today, I hoped to be able t o  g a i n  r e l a t i v e l y  q u i c k  and
corrprehensive  access to the Nanticoke mvir- ta1 infacmatim  tiich had been
gathered over the past two da&es.  m, this proved no easy task. mite
the lmg history of research and mitoring program cowdinatim undertaken by
EC, many of the relevant reports and inform& ion were difficult to track
daw,. Others were hard to obtain. In part, this US because the current EC is
a scrrrekhat  ephemeral entity tiich rrpets irregularly and maintains no formal
office or base khere dawmts and the 1 ike are kept.

bannualrqxwtor -y findings of all relevant r-rch and mmitoring
activities is published. In fact, there is no EC representative that a nrarrber
of the public can contact for information &out mvironrrren ta1 mcnitoring at
Nmt icoke. Sune mvir-ta1 manitoving  information is available fram the
rqimal office of the Ministry of Envir- t in Hamiltm,  some from the
Ministry of Natural Resources in London, and sune frun btario Hydra.  For t h i s
reasm, it ws very difficult to axertain if the reports I had maqgd to
collect or review cmstitute a corrplete  set of those produced in r#mt  years.
Planners  at Haldimand+&rfolk  RE2qim  had no easy way of  axertaining  t h e
completeness of the i r  co l l ect ion  o f information and reports related to
Nanticoke, Even the Rexdale 1 ibrary of the Ministry of Envirm t contained
mly a s&W of EC reports.

My of those cmtacted  in gcwemmmt  or industry during the course of  my
investigat ims reacted to my Nant icoke vt ims with sorrre degree of surprise.
Many of them were embroiled in all swts of c m f r o n t a t i m a l  a n d  h i g h l y
pal it ic ized mvirorwnental i s sues  and seuned t o cmsider  Nant i coke  as
undeserv ing of  ser ious invest  igat im m the basis of ‘if it uorks, don’t  fix
it’. On #cant o f  wh smtimts, I  enc-tered  a i n i t i a l  reswve among
interviewees. Perhaps, there was a cmcern that I was trying to ‘debunk’ the
Nanticoke success story. Nerretheless, I felt that all those intervim  spo&e
to me in an extremely forthright and Lninhibited  manner.

Pty draft  report was  wch coloured by two factors . F i r s t  o f  a l l , the
d i f f i cu l t i es  in getting infwmatim  left me uonderlng to tiat extmt I h a d
c*twed d caqwehmsive  and accura t e  p i c ture  o f envir- ta1 research and

Rafal  Snrfin,  Imtitutid  Annacrentr  for Envitmtrl  RotKtitn:  reswch  nd #ritorirwr at the Wnticoke
in&W4 caolu QI thr wth shac of L&r Gic, Orrft Report  aklttd to tifaurtf  nd CEPPIC  N&loo, 1969)  f&S.
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manitwing a t  Nant icoke. Secondly, m accavrt  o f  t h e  f i r s t  f a c t o r ,  I
e x p e r i e n c e d  cmsickrable  frustrat  icn in being &le  to pursue adequately the
init ial research o b j e c t i v e cmcwning  how c h a n g e s  i n inst itut lmal
arrangEyn#rts  had a f fec ted mvir cmmntal mm-t a t  Mticoke.

This prorrpted  KUS  to make tw arwts  in the concluding sectim of the d r a f t
report . The f i r s t cmcerned dn armt f o r t h e  i d e a  o f  motoring
institutional change or the process of envir- ta1 planning as an adjunct to
m o r e  ccnventimal  biophysical  mitoring. I  t r i e d  t o  make  the C~LSE!  i n  t h e
context of the Nant icoke situatim.

Pty s#md argurwnt  focussed  m the nesd for i m p r o v i n g  ccordinatim in t h e
disserninaticn  and use in regiorral p l a n n i n g  o f envirorwnen ta1 informat  im
mated  by Nanticoke monitoring. 1 a r g u e d  for. t h e  introductim  of  xrrr!
mechanism  o f publ ic  part icipation in the Bt o f  envirm~tal
informatim in the Nanticoke reqim. I suspected that this could help t-wke
rmewch  md mitoring  CrYWe relevant to the needs of r e g i o n a l  p o l i c y  a n d
plming.  ti t h e  o t h e r  h a n d  t h i s  carld  a l s o  h e l p  m a k e  rqimal planning  and
politics mwe respmsive  to envirmmenta1 informat im.

In making these two argwr#lts, in part, my intent ion was to provoke critical
respmse  from the persms  I h a d  i n t e r v i e w e d , since each of them had previously
agreed to review my draft report. I sent copies of my draft report to all
those I  had intervieued  for  cr i t i ca l c-t and review, aswell  a s  t o  CEFJX
spansors* I n  s o m e  c a s e s , I  a l s o  a s k e d f o r  addit  imal inform& im and
c l a r i f i c a t i m  o f  Fific i s s u e s . Givers the exploratory nature of my study, I
enc-aged inforrrrants  t o  b e  a s  c r i t i c a l  a s  t h e y  f e l t  w a s  qpropriate,
-sizing t h a t  t h i s  uas c r u c i a l  t o  t h e  s u c c e s s  o f  m y  s t u d y .  H a l  f  t h e
informants responded i n  t h i s  s#cnd round. Same  of then  p r o v i d e d  extrerrrtly
d e t a i l e d  c r i t i c i s m s , as well as additimal  in format ion ,  re ferences ,  and  words
of  encour~t.

I Ml-ted  this ramd of draft r e p o r t  revi-,  with an ext#rsive  i n t e r v i e w
w i t h  a smior plmmr at the Rqicm of Haldimmd-Mrfolk  based on the r e p o r t .

This process prompted me to die the draf t  report  and recmst i tute  i t  rn
t h e  p r e s e n t  substatially  rev ised  form.  I  be1 ieve this  format  i s  c l o s e s t  t o
the exploratory spir it  of  the study tiich &ed up faussing m pract i ca l ly
o r i e n t e d  mtims tit the role of  -itwing informat im in mvirmmmtal
managemnt md planning. N o n e t h e l e s s , it is wwth @asizing  t h a t  t h e  c u r r e n t
r e p o r t  rmnains  iy~ Lnfinished daumnt  i n  t h e  sense t h a t  i t  i s  i n t e n d e d  t o
prov ide  a  point of  d e p a r t u r e  fo r  focuss ing  in systwt ically m f u r t h e r
questims on research and mitoring f o r  p u r p o s e s  o f  p o l i c y  a n d  planning.
rnw inc lude : J u s t  aat c m s t i t u t e s  mvirmta1 i n f o r m a t i m ?  Mat is the
b a s i s  for d e f i n i n g  tiat cmstitutes  envir- ta1 in fo rmat  icn and tiat does
n o t ?  who d e f i n e s t h i s?  ch hat b a s i s  d o  t h e y  d o  s o ?  A r e  definltlcns  o f
infortnatim  1 i k e l y  t o  c h a n g e  ovw t1me7 Mat  a r e  t h e  lrrplicatims o f  neu
information technologies for envirmrrr#ltal  wdgmt and planning?

Jhe gmevat im 0 mre focussed rmrch quest ions such as the
convict 1rn that r e s e a r c h  i s  a praess-orimted act 1v1ty that

leads  to d
1s al ways
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incomplete, mfini-  & cdpble  of irrprovefwnt  1 ies a t  t h e  heart of *at
might be called adaptive and interactiw  research.

In the
inmitor

next sect ion, I present an assessmmt  of the Nanticoke research
ing program bh ich resulted fran my invest igat icns aver th63 past year

and
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III. THE NANTICOKE STORY: r e s e a r c h  for p o l i c y  a n d  p l a n n i n g

Mm lool<ing f o r  example  o f  sulccessful mvirorun#, ta1 protectian arti
c-m&r&i-  o f  heavy i-try, my p o i n t with p r i d e  t0 the Nanticoke
industrial -1-t On Lake  Er ie ’ s  nor th shore. This ‘greenf ield’
industrial  -1-t provides d well defined example  Of dn env i ronmenta l
prot#tim system established nearly twenty  yedrs agO* 13

The Nnticoke  industrial development centre cn steel -king,  oil refining and
elstricity  gmerat ia, in a rural s e t t i n g . N i n e  years  have  passed  s ince
Stclco’s  Lake Erie Wks began making steel. Texaco ’s  o i l  ref inery has been
cperating  for elevm years, khile htario t-tydroPs  coal firm PcxJw stat ion has
hem generating electricity fa sixtm  years.

Industrial  develmt  began  in this predaninantly  r u r a l  a r e a  i n  t h e  l a t e
sixties with the building of a 2000  WJ Chtario wro coal-fired g e n e r a t i n g
stat ion. The static was subse+mtly expanded to 4000 PM. This was foil-
by cmstruction of a 1.25 millior\ ton/year Stelco steel mill and a lC6,ooO
b/day Texaco oil refim, m three in&stries  canpriti  Ifhe core of Mat
my hoped  uculd become a major industrial  centre in Chtario.

The Nmticoke case is interesting m a nlMtDer of cclunts:

1. the industrial deve1OJnTmt wds me o f  the  largest  ever u n d e r t a k e n
Canadd, exceeding i.n investmwrt evm the Alberta Oil Tar Sands projects;

in

2. mvir mmmtal r e s e a r c h  and rrrnitoring we important  cmsidwaticr\s  In t h e
plming, cmstrwticm and operatim of the t h r e e  i n d u s t r i a l  p l a n t s .  I n  t h e
late sixties and early sevmt  ies, l i t t l e  swiarri attmtim w a s  p a i d  t o  s u c h
matters  elm@. A high degree of cmern over msuring local mvirmmmtal
protectim  has persisted m industry, govermt  agencies and tit izms over
nearly two decades;

3 .  from the vevy s t a r t , rwch and mmitoring were undertakm  cooperatively
by itistry ti provincial  wnrrmt thraLgh  two  innovat ive  cwrdinat rng
cmittees, comprising managers, scimtists  and other technical expwts.  These
were the Nmticoke  Envircrwrrntal Ccmnittee  <F-EC)  tiich as est&lish&  i n  19643
to research water related issues, and the Nanticoke Environmen ta1  Management
Program  (PEW> established in 1975  to research  a ir  qua1  ity;

13 Scr J. kdm  Icllcn, J. bad Day, ad Sabine  Jest,  Sgulrtion fw Emirmmtal Rot#tim: the Hmticdre
Inbtrirl C4qla, [htuio, cndr’ bvircnmt4 Wt (1981)  S(S): 365-395;  0, M, Jeffs, fIntroAKticnf  t o  Sgeclrl  Issue
m thr Nmticolre Lutq Point Bay St* 1. of &t Lakes  Rexuch (1901) 7(Z):  77-W; J. 6&n Helm  ad Terry fenqe,  ‘A Hrrr
Ecolqicrl -tin an LvQr Scale InbArul Denlqmnt  in !?wrI ken: the )hticdre Cqles,  Sathm [htuio’ Enwrmmtr
(lS4)  16(3): 100-112; I4qt1  Eislcr, Tnvltmmtrl  Control rt LAN Eti? M&S of Stdto  I~c.’ (198B) 16.

14 MdiunrHbrfolk  Study, btm b&h in tUdimd-bfolk:  Roblm ad Possible Strbqies  (Tcrmto: Dept. of
Mici@ Affritr,  1%9);  IlrlditiSCrfolk  S-My, M&old  of  @am I: lad ad OM1-t  (Tacnto:  flintstry  of Tremq,
Ecaorics  nd Intw~tal Affairs, 1972).
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4. d great dd of m wds wmt m a wi* range of oft#l v-y detai led
planning and envircnmn ta1 studies, i n  additim  t o t h e  impl~tatim  of
mous measure to mitigate environmental icrpacts. From 1977-9 EM= spent
%3.17 mill ion, mile EC spent S1.48 mill ion fran 1967-79.  By l%O, Stelco,
[3ntario Hydra and T e x a c o  h a d  spmt %7- mill ion m mvironmen t related
matters. Clbout  9-1X of prc&ct  e x p e n d i t u r e s  ~65 -ted to mvirormental
prot#tim. The period 1974-1983  was the most intensive for research studies;

S. efforts WeYe made to integrate envir -ta1 planning into broader planning
considerat  ions. In part  this cmtributed to the restructuring of  local
wt and the cmstrutim of nearby To*lrrsmd newt-1

6. a system of envirm ta1 protectim and monitoring  was establish4  in an
area &eve m had previously existed. A i r  and uter qua l i t y  nwrritoring
continues to this day, albeit m a reduced scale as EC and EPP began to wind
dakn their activities after 1983;

7. nearly tm d#& of detailed time series mmitoring  data are available m
various aspects of bicphysical  change related to the industrial developm#rL
According to this informatim  and associated research studies, envirorwnerrtal
qua1 ity aravrd Nant icoke is_ well within relevant provincial  and f edera l
guidelines for pollutim. Envirmtal  protectim at Nanticoke thus appears
to have been and overthelmlng  success.

Industrial lbvelocmmt

Chtario tiydro identified Nanticoke as a potmtial site for a thermal
generating statim as early as 1959. The site MS close to Pmwican coa l
sources, shipping ports, and possible future markets,  as ~11 as to major
southern Chtario load centws. Gnstructim  began  in 1968 m m ha of  newly
purchased land and the first electricity was sold c arrmwcially  in 1973. Today,
the Nanticoke stat im is the largest thermal generating stat ion op#ated  by
Chtario  Hydra. Its eight 512 PW units were conrnissicned progressively between
1973 and 1978?

In 1983, the statim merated  at an average s3/.  capacity and cmsumed  about
6.37 million tms of coal. malachian  bitwninous coal (2.5X sulphur, 10% ash)
is blended with Albertan bitumiw  (0.3X sulphur, 12X ash) in prqortims
that are largely dependent m availability. The  coa l  is de1 ivered by se1 f-
unloading lake freighters and stored in piles. Water sprays, appl  icatims of
waste oil, and cmtouring  of the piles help redclce fugi t ive  dust  emissions.

1s P ,  II. Uimko, ‘Enviranr#ltal  [)orlgn  md m&ion o f  linticoire  Tkrwl  Wrting Strtion’  J. of beat L a k e s
lbnvch (1981)  7(2):  m-101,
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Mmetheless,  a c a s i m a l  strT
piles ant0 nur&ing areas.

winds do blow and ash frc#n the storage

In its first years o f  opera t i on  the  s ta t im  pYOdUC@d  dt -11 belW_capacity.
This trend  has cmtimed as the station is used primarily to Mt peak M
for electr ic i ty . m demand  is highest during winter mths, the station m a y
rm at f u l l  c a p a c i t y  f o r  day(s or &s at a tim. O-, wring ueekends  khm

ckmad  is lowest, the statim may be virtually inapevative.  At other times,
e l e c t r i c i t y  genevatim may go through a daily cycle of rrreeting  high m
during midrky  and low demand overnight.17

At full load the station burns approxitT&ely  1500 tms of Coal per harr. This
r e q u i r e s  Wt 5.3 millim liters  per  minute  o f  water fur cmdmser cm1 ing
purple. The watw is dra%.n  from Lake Erie at 11 cubic m/s, passes thrargh
the rtatim  and is returned to the .lake up to 12.5 C Wm. Ash cclTpQsed  of
the lnburned mineral matter and small mts of carbm is a majoy w a s t e
proaKt o f  p lant  watims. Abart  15X is referred to as bottun a s h .  T h i s
c m s i s t s  o f  s l a g - l i k e  d e p o s i t s  kich form m bo i l e r  sur faces  and  cm b e
remwed  thruqh the bottom of the boiler. Fly ash constitutes the remaining
8 5 X  tiich  remains susp#rded  in f lue g a s e s .  &cut 96.5X  of this is coll#tPd  by
thrm stage electrostatic precipitators cmtained within the two 1% m high

stacks .  The ash, as well a run off fram coal storage aveas, is sluiced to m-
site  sett l ing cel ls  in  a  76 ha former diw1 lqan. Clarifie$  efflumt is
discharged b#k into the lake via the cmdenser  cool ing out fall.

Stelco began searching for a new steel mill site in the early sixties. A f t e r
assffnbling n e a r l y  2400 ha at Nmticoke o v e r s e v e r a l  mths thraqh  a land
agent, Stelco annoca~ed  its plans to build a modern integrated steel works at
Nanticoke. At this t i m e , sane estimated that Stelco mid create as my as
40,ooO jobs. Hwevw, the project was delayed, deferved,  neavly cancelled, and
scaled dckin  due to a slowdown  in the  w o r l d  eccncmy.  Cmstrwtim b e g a n  c n
abort  1660 ha amid  cmsider&le  uxevtainty  in 1974.  The f ivst  steel  was
p r o d u c e d  in june 1980. Sub-t uni ts  cm m s t r e a m  i n  nove&w 1981 and
june l#I3. By this time 1400 people were employed  at the Erie tiks, a rmmber
tiich has stayed relatively cmstat ~vey the past decade. At preserrt,  in

16 D, kftri, hticoh Am bissian St*: minim of PU ticulate yttn,  SLJ~* dior~nitrcqen  oxides,_ __ - -  -_
trutr  rlaentt  nd hvkarrban fra ttw rtrlt  of the thrn W industria  in the Nadicoke irea, Repcrrt Ho. MS-71-%fIRD
(To&o:  Ninistry of Environrnt, 1%); H. 1, (I\n, StJilitv  St& of llnticoke  kh NH. RPseuch  Report  nb.  K 6303
(lacnto,  (htuio ttydro, 1965).

17 Ibid, p. 11-14.

18 Ibid, p,ll-14;  Yimto, CQ. cit.; [lntario  Hydra, tianticoke KS: 1986  air quality  data ad results, Rep& MO. CTS-
07144.36  (Tacnto:  Ontuio t!y&o  Envlrarentll  Prokticn,  Centrrl  lheful  SIcIvIccs,  19Bn;  htuio I+jdfo,  btulo  I&dro KS
kter bisrlar  Oata 196, Rqort No, ClS-0721~1  (Toronto: thtuio ltydro bvirawental Rotecth,  C.entr~l  lberul Sefvicps,
MI).
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cmtrast to ten years 74o, there  is l i t t le  prospect  for  large incream in
#rpioylEnt  at the Wwks.

Technical inprmmnmts  and organizatimal innovatims have g-rated increases
i n  s t e e l  prtitim  wit-t majar expansim  o f  t h e  Wks.  arrent  <lSrEa>
annual product im has reached abort  1.7 mill ion tens - about 40X over the
init ial (1982)  design capacity  of 1.17 mill icn tons. Further expansion to d
capacity of as much as 10.9 million tms is still mvisaged  ww the vwy lmg
term, everr thoqh such plans appear increasingly tentative  ind -Prtain.  In
the late seventies, there had been plans to produce an additional 6 millim
tons of steel per year in the 1933s  and 12 millm tens per ycJr therea f t e r .
Somg 4000  peqle we expected to be

“28
loyed at the site by the late 1980s

and avler  7000 by the ti of the century.

Coal and ircn eve are brought  to the Woks by 2S,ooO tm self-~loading  bulk
carricrs  tiich make use of a r#eiving dak that extm 1191 m into the lake.
Bet- 100 and 110 ships use the dock annually during the ninmth shipping
seascn. A hopper and cmveyor system traMpor ts  the  coa l  ti irm ore to dn
automated storage area. Mother  cmveyor system transports these raw materials
to a battwy of 45 coke ovens, each of which is 6.7 m tall. Ruing the coking
process, coal is heated at 1400 C for between  1647 brs. The organic  coal
cwts are expel led and undergo chemical react ims which result in a high
calori f ic gas, a 1 iquid and a sol id coke.21

The coke is transferred in a haded rai lway car to an adjacmt  cooling tW
khere it is quenched with water. It  is  then us& as a f u e l  and reductant  in
the blast furnace. Iron ore, dolomite limestone and other ingredients such a s
xrq irm are mixed with part of the coke in th

8
blast furnace and heated to

p r o d u c e  as mKh as 5450 tons/day  of rrrolten irm.

6% insulated torpedo  railmy carricrs the nrolten irm to a steel making  shop
tiich c-rises  tw basic oxygen furn#es, each with a 230 tan capacity, Scrap
i r m , fluxes and other additives are mixed into the molten irm and oxm is
bl- into the melt. The desired steel ccqxsitim  is usually attained within
an hour or less, and then solidified into steel slabs by means of a continuous
casting pvaess. The resulting slabs are sold, sent to other works or e&se
transferred to an m-site hot strip mill &ich cmvwts  them to thin strip.

19 K. D. kily,  ImMiMicm  into the 1~1 nd qeoqr#kal  location of land soeculaticm  nsociatrd  vith the Stnl
Co* of cndr bcciria, to Iart@ rt llrtticc&, WqnMiM Udsgrdutr  Thesis  ((iralpt~ De@.  of 6eo@ty, lhimslty of 6ulllp)l,
1%9);  Wina Jesxn,  kr asmad... op. cit.; !+#I fir& intwiru (lLO6.89L

20 Ikds bdcn, A Develmt  Sttatqy for the Rqiaul  biciprlity  of Kaldiund3brfolk,  Final Rcpart  to biaul
Mciprllty  of tUdirnd-!kfolk  (Tou?sad,  1976);  Eider, ap. cit.; [nterwev  vith H. Eisk (11.05.1969).

21 kftei,  CQ. cit. p. 14-l%  k@ Elrler,  per. CIIII. (30.C6.1YOY).

22 Ilrftei, q. cit. p.14-19.

23 Ibid, p. 14-19.
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ThQ tp d wittie of emissions VWy greatly depending m the  stage in the
steel making process. The required steam and heat is satisfied by a central
paw statim, cmtaining four boil-s fuelled by coke oven girs. Process water
is recycldid  to a high degrm, mdwgoes secmdary treatment I a f ina’l s&t 1 i n g
in a lagom, after tiich it is discharged into the lake. The main waste from
the plant is irrm oxide matevial collected in air c leaning  device. 4 to 1967
this was stored in m-site dyked areas. The material is nw trucked to t h e
S t e l c o  p l a n t  i n  Hamiltm We it is r~ycled in the blast furnace after
aggl-atim in Stelco’s  Sintw plant?

Texaco purchased 747 ha at Nanticoke in 1970, after f a i l i n g  t o  e x p a n d  i t s
refimry  at 8url i n g t m  &e to local -itim. b 300,ooO b/d r e f i n e r y  ws
originally intended, but excess refining capacity in C;nada  caused a seal ing
ti of plms.  A 105,ooO  b/d refinery was built bet- 1975  and 1978. Light
crude oil is de1 ivpred to the refinery  by the interprovincial pipe1 ine f r o m
Alberta and finished products are distributed throu#-t eastern Ihtario  by
p i p e l i n e  (65X>, l a k e  t a n k e r s  (20X1, t r u c k  (10X)  and r a i l  (5X). These!
prcportims have rained relat ively  c o n s t a n t since the re f inery  began
opevat ims. In 1987, Texaco spmt  W million m upgrading the refinevy to
attain greater  praLct  im ef f ic iency, h igher  product  y i e lds  and irrproved
energy cmsewat  im.
exclusively,

The plant is 7 able  to  produce lead free  gasol ine
as -11 as aviat im fuel.

Gas#xls e f f l u e n t s  g#rwated  i n  r e f i n e r y  processes a r e  r e l e a s e d  t o  t h e
atmupheve thruqh  a t o t a l  o f  t e n  s t a c k s . T h e  tnajority  a re  exhasts  frun

heaters associated with various plant processes. Six of ‘these are cmtained  in
a 112 m high concrete rmlti-flue stack. Emissions vary from stack to stack,
deperxfing  m the pra-s  involved. In additim, light hydraarbms  escape into
the  air  through vvizatim frun prajuct storage treks (know  as t h e  t a n k
farm>,
plant?

leaks frun valw?s,  seals and pipes, and the waste water treatmt

Texaco  and C3ntario  tiydro  share lakeshore harbour  and daking faci l i t ies .
During an average day (19891, proximately  45 t rucks  w i l l  t ranspor t  dn
est i-ted total of 399,400 gallms from the ref inevy. Most of the heavy fuel
oil (Bnker  Oil) (280,ooO gallms per day) is shipped to Dofasco  and Stelco in
Hamiltm  to fwl their  b l a s t  fumaces.27

2’ w Eislw, pm. car.  (30.&1989L

25 Tmuo,  lclcw  to Tmco  IIK. lWicc4r  Refinwy  (Mticdrc: TCX~CO,  u.d. 1; lexuo,  Hal Repat  1s;  klm,
lky md hen, Rwuhtiorro..  q. tit,

2% Ministry  of bvirawmt,  Went  hvdrocarbons  stmy in the Mmt icoke Ger,  Report Ho, TDII 6S+ (Toronto :  hr

Rwarrtm  Brad,  Ministry  of bvirumt, 1980);  Ilinirtry  of bvirwmt, A mlirinw rtdy of mirsim of hydra&cm  fra
thr  Tcxuo  hticdt,  refim tnt farm, Report Ho. JUH13-41  m Ucm40:  Same  -cPnt lhit,  Ministry of Envvauent,
19Bl);  Mtri, Q. cit. ~~19-24,

27 Texuo,  Uelcw...  q. cit.
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In the late  sevmties, selco also establish4 a 1050  ha industrial p a r k
adjacent  to the steel mill, tit 70 sites are available in the park, t-h
there is cmsidwable  rd~m for expansim. 4s of 1963,  ten lots had been sold
to engineering, electr ical  cmtract ing, ch#nical and other industrial f i r m s .
The Industrial  Park has yet to l ive up to its promise as a f ocus  f o r
industrial izat im in  the  regim

2$
even t- i t  cmtinues  t o  b e  bvily

prorrroted  by Regimal  Government.

The Reuimal Context

T h e  ecmanic  developmt and pqulatim  growth  Mich was to h a v e  accorrrpanied
i-trial expmsim  have not t a k e n  p lace  (Tale 2, Table 3).  T-send newtam
w a s  t o  h a v e  p r o v i d e d  a  focus for populatim  &outh and becm the Region’s
primary urb;m  centre. According to - initial st wry-eyed forecasts,
T-send was to have had a pqwlatim  of lOQ,ooO  by the end of the century.
Althtxgh such  es t imates  wwe late s c a l e d  dum  cmsiderably,  t h e  urban
expansion of Towrsmd remains a central feature of the Regional planning
strategy . According to the Rqim’s  Official Plan, the pcpulatim  of T-send
is to grw to 40,ooO  over the next tw decades. Yet t oday ,  the  o lder  c i ty  of
Simoe remains the largest urban centre i n  HaldimandiWrfolk  (1s p o p :
13,123). Recent provincial population estimates praect a p ulation of mly
l%,ooO  for the Regim of Haldimand-Wrfolk by the year %2011.

Taken as a tile, the  Nmticoke  case offers a s t a r k  e x a m p l e  of how a tgrem
field’ develqnwnt  of heavy industry was to transform a predominantly rural
agricultural area into an urban c m t r e d  industr ia l  me . This overall goal
re f l e c t ed  the  e of the late fifties and sixties tiich r e v e r b e r a t e d  w i t h
optimism aba& #mic grtih and the virtues of industrial izaticn. FI look a t
a small scale maq of the lower &eat Lakes seemed  to qest that the rural
north shore of Lake Erie wculd shortly become urbanized into *at Doxiadis
called a Great Lakes Megalcpol  is or industrial heartland stretching from
Montreal to Chicago. Encaraging industrial develop-t at Nanticoke  was

28 Rqia~l  biciprlity  of Ibldimd-bfolk  MU), T h e  Officiti  Pin for tb Haldimd-bfolk  Plmirwr kca
(lamend:  fbqianrl  Mciprlity  of I(rldimd Ibrfolk,  1988);  Rqiaul Bniciprlity  of IUdirnd-bfolk,  &Mess  Dire&n 19BB
(Toutsend:  Regiaul  Rnicipality  of lbldimd  &folk, 1988); R#nal fkmiciprlity  of HaldimdSbrfoIt,  IruAntriA  P u t s
(Pllphlet);  City of Hi&r, Indurtrirl  @oftunity  Centre  (Puphlet);  City of Mticolrr,  OisWct  Pin - CLenbent  lb. S to the
Official Pln for the HaldimadS&folk  Plming llrcr (Port  Dover, 1981.

29 RM, Official Pin.., Q. tit,; Mdimd-#xfolk Study, Wm barth... q. cit.; Haldimdibrfolk Study,
he&old  of h I ,,a; lirldirnd-lbrfolk  St&y, The&old  of CIwqe 2: larl 6wtw%t (Tacnto: flinirtry  of lrwsuy,
Ecca#ics  nd InteqnwrwU Affairs, 19721;  R. b, ‘Plming  for the irplct  of urbn kvriopmt:  th@ C1# Of Tamend
l&tan Gntut  (1980) 1213):  Ml; Hinirtr)(  o f  Irwsuq nd Erancrrics,  Dmatrohic Ml&n: PWulrtian  projectian  f a r
Repiarrl  )tnicipalitin,  Cantie nd Districts of Mario to 2011  (Tomto: Offm of Ecmoaic  Policy, histry of ire-y nd

GoIwTics,  1969).

18



TABLE 2 . WJQR  INDUSTRIAL EMPLOYERS I N

HALDIHAND-NORfOLK 1 9 7 8  t 1988

COMPANY OPERATION/PRODUCT PEAK EMPLOYMENT

S t e l c o

Ontrr io H y d r o

Onex  Pat kag ing

Bick*s  G l a s s

Nabisco B r a n d s

Texaco Canada

C r n v i l  L t d .

Domt ar

O n t . Fl w - c u r e d
Tobacco Growers

Canad  i an Gypsum

Canwirco Inc.

Lundy St l ei

G e n e r a l
I n s t r u m e n t

Simcoe L e a f

Ivey’JI I n c .

Fernlea F lowers

Henry H. Mirnrr

Beatrice F o o d s

Nor t 01 k Coop.

Oibrell B r o s

TDS G r o u p

Cayuga Materials

Borg-Warner

Steel Hill

Generating Station

Metal  Containers

Vegetables

Alymer/Del Monte Prod.

Oil Refinery

Pipe Couplings, Valves

Gypsum Mining,

Auction Warehouse

1978

80

465

.

420

.

28s

2 0 2

210

.

1998

1437

597

231

424

321

322

305

396

323

Gypsum Mining,

Magnetic Wires

Wire Fencing, Wire

Satellite Reception
Equ i pmen t

Tobacco Processing

Flowers/F lor i s t  S u p p .

Flowers, Plants

Fish Processing

Dairy Products

Feeds and Fertilirers

Tobacco Processing

Export Crating

Aggregates

Timing Belts, Gears

250

291

152

.

325

29s'

214

185

4 3 2

13s

.

2 0

6 9

84

.

286

201

80

193

160

375

104

178

135

160

110

150

102



T A B L E  3. HALDItlAND-NORFOLK  EtlPLOYtlENT PROFfLEyFOR
T H E - - Y E A R S  1961, 1971,  1981

INDUSTRY 1961 1971 1981

Agr icul ture 7717 (36%) 8646 (28X/.) 9662 (22%)

Fo r e s t r y 200 (<1X) . (<1X) . (< 1%)

F i sh ing/Trapp ing . (< 1%) . (< 1%) . (< 1%)

Mines 200 (1%) . (<1X) . (< 1%)

Manufacturing 3858 (18%) SSS8 (18%) 9662 (22%)

Construct ion 1286 (6%) 2 4 7 0  ( 8 % ) 2635 (6%)

Trrnsportat ion , 1286 (6%) 2 1 6 1  ( 7 % ) 3074 (7%)
Communications/
O t h e r  U t i l i t i e s

Trade and
Commerce

Finance and
Rea l  Estate

Commun i t y
Bus iness ,
and Personal
S e r v i c e s

Pub1 ic
Adminis t ra t ion

2786 (13X> 4323 (14%) 6148 (14%)

428 (2%) 6 1 7  (2%) 1317 (3%)

2786 (13%) 5249 (17%) 8784 (20%)

857 (4%) 1235 (4%) 1756 (4%)

Totals

Labour Force

Populat ion

Act iv i ty  R a t e

21437 (100%) 30880 (100%) 43920 (100%)

78672 86772 89456

27.2% 35.6% 49.1%

hrtet  sktirtics  Cat&  C&w for 1%1, 1971, 19111



thevefora  wen by many as a uay of3qnfi=ing  and guiding this  inevitable  a
inexorable  p rocess  of urbanizatim.

Despite the failure of ecmomic develop-t  and population grCkJth  to match the
expect&  ims o f  t h e  e a r l y  -ties, lad1 govermt  and m a n y  c i t i z e n s
continue  to advaate i n d u s t r i a l  i z a t i m  o f  the Region  (Figure  2). t?egimal
Govemmmt  is  act ively  promoting i n d u s t r i a l  gr&h by trying to attrxt
i-try to a system of industr ia l  p a r k s . For MY, the ,questim o f
i-trial izatim of the Region appears to be me of C ime,  rather than choice.
In part, xwh smtiments  can be explained by a wealth of economic  and social
tim which  hww grokn q~ betwem  the industries  md local CUTMWT itios  over the
past fiftan ms. Today (1989) OVQT  & of those eq~loyed at the industrial
cosrplex 1 i\Ec locally. My of those &o cw from els&uve  to work  in  the
region ncu sw themselves as locals. whereas  marry 1

-5
resident locals have

corms  to depend  m the industrial cmlex f.? enploywmh.  ’

lhe h i s to ry  o f envirom#7 ta1 mcnitcving and research associated with the
Nnticoke  industrial complex extends back over neucly three decades.  ihargh,
it is wwth  noting in passing that no prmr&ect  research was cvw undertaken
as to the environmen ta1 suitabiiity of the site f& heavy industry.*

b&m  S te l co -ed its plans to build the Lake Erie Works, Provincial
Wnment  respond4 by init iating a corrprehensive  planning  process .  Th i s
began in 1969  Men the Minister of Wicipal  Affairs called togethw  a -ial
prqiect grap to cmsider how best to cmtmd with the +nticipated  effects of
rapid industrial develqnent and massive pqulatim  increase arOund Nanticoke.
Spec i f ical ly, the prqject grap wds corrmissimed to prepare  a -1-t plan
for the canties  of Haldimand  and Wfolk, and to make reccmn#ldatims m
local governrrrent  reform. The special pro&ct grap coordinated research m a
wide range of topics during the course of this Haldimand-Norfolk  Study, and
liaised closely with a Haldimand-Norfolk Joint Study Ccnrnittee  tiich had been
forrrRd  by the tw county  cancils.’

The develqmmt plan put tqethw in the Haldimand+&folk  Study never gained
any official legal OT pal icy status. Ncnetheless, t h e  S t u d y ’ s  r e s e a r c h  a n d
recmatims s&stntially influmced t h e  l a t e r  Haldimand+xfolk  T a s k
F o r c e  tiich was charged with, preparing an interim Official Plan for the
-CJim, as ~11 as planing program of other provincial  ministvles.  The

30 Hi@ H. Rim,  %mhtmtirl Page&: the riu ad fall of pwincirl planing  in (Mrio’  &din Relic
Abrini%tr4i~  (1381) IWt S63-$5;  Hiqel  Richudwn,  inhwiru (ll.OS.1989);  For dixusriorr  of &art L&m regrlcqolis  cmtgtr
papulr  in the sixties ud sewntin, y(I C, /L hiadi$ Ekisticsr  n inttahctim to the sciem  of hum settlc#lts  (WH Ycift:
Oxford lhivmity  PI=, 19681;  J&I 6, P@omm, ‘T?u eawgencc  of &g&poW C&rct  (1975)  6(7): 1-39;  Alrrndrr LLIvl nd
Ingrid  lmm  (eds.1,  bmt l&es lhqlooolis: fra civilizath  to Klronizatian  (0th: Ministry  of slate for lbbn  Affairs,
197%;  Ruicr Ye&s, tiin We&:  Yiti to Q&NC  City (Taonto:  Milln, 1925).

31 RMI, Official Pin.,, q, cit.; WUI Hilq intwvieu (14.07.1989);  Harry bmtt,  interview (19.05.1%9),

32 U. hy Effa, intnrieu  @9.05.19@3.

33 ~Idimd-bfolk  Study, urbn  Growth.., q. cit.; 0~1~  Bigmald,  inbvieu M9.05.1%+9),
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legacy of initial studies  is cl-l& evidmt in the pr0grWE and pal icies of
the currant F&gional  Official Plan*

A cosrprehensive  two volume mvircwmtal inventory was prepared as part of the
Haldi&-+&folk St*. The inventory corrprised  d descriptim and maps o f
various enviravnen ta1 characteristics of the study _ area such as geology,
historical -oW#f, forestry, a g r i c u l t u r a l  l a n d  useS, atnrosF>heric
cwacterist  its, water  rmrces and soil suit&i1 ity for urbanizatim.  This
r e p o r t  w used submtly to prepare the Regim’s Off ic ial  Plan Mich
incldes policies m rural lndxape, lake&cue  developm#lt, and designatim
of a system of Envirormen ta1 ly Signi f& a n t  tieas ES&s> c-rising 30 sit- (9
Provincial, 1 6  Regimal and 5 Local>.

Fh Gwirmrwn ta1 Research and Mmitorina  Prowam

bhm cmsbtruct ion of  the generating s t a t  i m  m in 1%8, t h e  Wwincial
Department of Landsi and Forests, the mtario  Water Resources Comnissim and
Clntario Hydra mtablished a  Nanticobce Environmen ta1 Ccrrrnittee  (EC>.  S t e l c o
joined the EC a fw mmths  later, tiile Texaco joined in 1%9. The task of
EC was to coordinate studies on water qua1 ity and the quatic mvirmrnmt
surrarnding the in&strial  area. A series of extr#rrely detailed water re lated
studies was initially organized into nine themes: (1) w&er temperatures; (2)
water chemistry; (3) water Inovurmts; (4) i c e  cover; (5) f i s h e r i e s ; (6)
zocplinkton; (7) phytoplanktm; (8) b o t t a n  f-a; and (9) filament-  algae
and roated  aquatic  plants . Fbst of these research studies  were start4  in
1%9, though  siome began earl ier  (e .g .  ice  observatims  - 1%7; phykqlanktm
surveys - 1968). Many of these we cmtinued up to 1983 (Table 4).

Air quality surveys were also carried out under the auspices of the EC,
p r i n c i p a l l y  b y  Chtario Hydra  dur ing t h e  cmstructim  ti initial operatim of
its generating station. In 1970, an air quality monitoring net-k  was set up
b y  O-rtario Hydra. This cmsisted of 23 l& peroxide candles for meanving
sulphur dioxide levels, and fa4r trailers equipped to cmtinurously measure
wind aeQed,  direction, sulphur dioxide and ozme. The Ministry of Envir-t
WE> beg= opwating  a continuous air nmitoring  statim at the Hwticultural
Expwimnt  Statiorr rt Simon  in the sam year. I n  1 9 7 1 ,  MOE i n s t a l l e d  t w o

34 IMiunrMafolk  Stlrty,  Thrbold of hqe,.,  q. cit.; IMU, Official Pin... ap. cit.; Nigel Richards,
intuviw (l!.Q5.199)~  Nipi Ridwdsm, pm. cm. (?6.06.1969).

3!l Victor orrwyt,  h HAdiMfolk Envirawental Ibwaiul,  2 vol. (Torarto:  Ilinistry of Tremy,  Econmcs
md Intagomnentrl  Affrin, 1970);  RIM,  Officirl  PM.,.  q. cit. p.31.

36 b Effa, A status repwt  QI emirawentrl studies in the N&cd@ UN, prepurd  by Mario  Hydra for )rLC
(lcrcnto:  Gawraticm  hjectr  Oivisim, htuio H@o,  1971);  N&i&e  Emirawtrl Corittq  The wtic ecoMte9  of LcnQ
Point Bay in thg vicinity of Matic&:  a preqwatiaul  Smwy Rqmt 1%7-1971  (IIEC,  hy 1973);  Jeffs, ape cit.; R. R. y01l~
nd R, #&cgcr, h mtic envitamd of !_mq  Point &y in the vicinity of llnticoke  on l&e Gie 1968-1978  (Tacnto: Ndwhc
bvirawentrl Cmitteq be& 1981). .
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T A B L E  4 . E N V I R O N M E N T A L  PARAMETERS ADDRESSED I -N
N A N T I C O K E  R E S E A R C H  A N D  M O N I T O R I N G  1 9 6 8 4 9 8 9

WATER TEMPERATURES

WATER CHEMISTRY

WATER MOVEtlENTS

ICE COVER

FISHERIES

ZOOPLAMCTON

PHYTOPLANKTON

BOTTOM FAUNA

FILAMENTOUS ALGAE AND ROOTED AQUATIC PLANTS

BIRDS

STACK EMISS IONS (incl. t r a c e e l e m e n t s , part i c u l a t e s ,
s u l p h u r  d i o x i d e ,  n i t r o g e n  o x i d e s ,  hydrocrrbdns)

OZONE CONCENTRATION

ANB I ENT CONCENTRAT  I ON OF A I R POLLUTANTS (incl. trace
e l e m e n t s , part i c u l a t e s , s u l p h u r  d i o x i d e ,  n i t r o g e n  o x i d e s ,
h y d r o c a r b o n s )

VEGETATION SURVEYS



cent im nitrogen oxide lanalyzers ye installed in Chtario  wro’s  trailevs
located  mu the generating statim.

In 1%9 and 1970, mtario  t-tycko  cndertooi< land use and vegatatim  surveys in
cmjatim with PUPS  phytotoxicolcqy  sect im in order to -1-t the dir
quality mitaving netwrk. B a s e d  m dn ini t ia l  survey, M3E mtablished  36
veg&at im stat ims almg 5 radii et distance q to !50 miles from  rJant icoke.
At each statim, vqetatim and  soil mles uere collected to be chemically
mrlyzed  for flu#ide  ysd sulphur .  In  the  -time, mtwio Hydra rwrpled

evwgreen  vqwtatim a t  x) s i t e s  laated up to 12 miles in di ffermt
dirrctims from the  generat ing  stat im.  Snples  were  -1y~ed for rsible
chwges in ckmical  cosrpositim dw to ;Ibsorptim  of air cmtminarrts.

Initially, thr,  studi- uere intmded  to provide a comprehensive picture of
mvirmtal cmditims priar to the cmstructim  of Stelco ti Texaco, tiile
monitoring  possible inpacts arising from the building of the Ontario i-tydro
stat im. Not-thy, uas a  ccmnitment by all concerned  to lmg t e r m
participation in the zutivities  of EC. ThQ i

n?
stries provided s&&ant  ial

f inane  ial, technical ti administrative support.

As tinr went  m, mphagis of the EC research prograrrme  shifted to -itwing

ChwrqQs in aquatic ecol ajy resul  t ing from industrial cperat ions in the
Nant icoko area. I n  a d d i t i m  t o  morritwing water q u a l i t y ,  b t a r i o  Hydra

e&&l i&d procedures to icknt  ify and -ate all fish inpinged by the wire
m travel1 ing screens thrm &ich cooling water passes into the stat im.

Since 1979, there have been daily cants of f i sh  imiqpnmt  which  r e c o r d
ncrmbers,  species, and individual weight and length. though ncu discontinued,
during spring and fall migrations in the early eight&E, statistics wre also
kept m bird irrpimt m the statian’s two s t a c k s

Thargh air quality studi- had been undertaken under the auspices of WC in
tha late sixtiss  dc)cj  early seventies, i t  was n o t  w&i1 19T7 t h a t  d 5#ond
govwnment-industry  cawnittee  callad t h e  Nvrtic&c Envir mmental  Managment
~qramno  (NW)  uas crated to investigate r e g i ona l  a i r  qua1 ity. Envir-t
Ma, the Prwincial M i n i s t r y  of  Envirmt, t o g e t h e r  with the  three
indurtria  joined MI+. A  netuwk  o f  a i r  qua1 i t y  merritoring statics was
estd3lishd  wamd the industrial area, incorporating the existing btario

Ef*, A Status... op. cit. p.9; Y. hy Effn, pert. COI. (07.07.193L

38 Ibid, p.1~11.

39 hlscn, by, nd hut, hircmhl  Reqdatim... ofr. c i t .  ; Y. by  Effw, intnvim  (09.05.19B9);  M, Krish
I(rihudty,  intmicu ~09.03.1989);  R. 0. Cam,  intaviw (lY.O5,19B9);  @In bAp, intmieu (12JSJ%9);  I~JI#I  Eirler,
intwvieu (11.03.19891.

44 J, II. Ha&y ad n. 64 Men, Yqwts  of 1znticotc  Industrial Rmlopmt’  Cudact (19?9)  II(f):  M-116;  1. t!.
Haley,  %I qd& an rgut ic envimmtrl tech rt Mat icoke’ Cmtwt  (1980)  12(3):  a-97;  Yimko, 1961;  6. r, &yw rd I,
6, Rmttil,  The infhce of indmtrialitatian  on the -tic ewitond  of LOW Point Bw, Lake Erie, in the vicmlty  of
Hicoln:  W-1983,  drrft repat prepand  fw ICC MC, 199).
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Hydra-ME  mmitoring  network. In addition, a variety of studifis
m various aspects of the atmospheric envir- t (Figure 3).

bere initiated

me of the more prominent EW studies endeavoured to quantify all atmosphwic
releas  of xllphur  dioxides, nitrogen oxides, particulates  and selected t race
cmtaminants  in the area. This was seen as a preconditiorr  for establishing a
workab le  model  for tracing the fate of air pollutants in the envirmt.
Coordinated by the Source Measurmt  Lhit of the Ministry of Envir anrrr#rt,  the
study  invo lved  i n t e n s i v e  measur#rr#lt  of #nissims  at Texxo  (1979 and 19821
and Stelco (19B31, but r e l i e d  m mtario Hydra’s - d e t a i l e d  e m i s s i o n
r#ords. Ccqled with emissim  estimates for the period 1979-1982,  a picture
of air po lutim

‘tTable 71.’
patterns around Nanticoke is now emerging (fable  5, Table 6,

F r o m  1977-1979,  EW had mt 53.17 millim, in c m t r a s t  t o  EC &ich  h a d
spent Cl.48 mill icxl between 1967 and 1979. By 1980, Stelco, Texaco and mtario
Hydra had spent between 970583  millim on e n v i r -tally related matters.
About 3-l% o f  e a c h  corrpany’s projxt expenditures has been devoted to
mvirorunental protect im. Capital and operating costs o f envirmrnental
facilities at the industrial corrplex cmtinue to run into millims  of dollars
(Table 8) .‘3

Many of the rnmitoring and research studi- directly influmced modifications
in plant d e s i g n and installat  im of txhnical  mitigation measures.  For
exwple,  a 3 km buffer zme knom as an VIndustrial  Influmce Area’ (IIA) was
put in plxe  ar& the industrial ccrrplex to separate heavy industry from
residerrt ial areas. S t e l c o  a n d  mtario I-tydro  bought  ar t  my of the local
cottages in this area, and Regimal  Gwerrunmt has developed p o l i c i e s  i n  i t s
Official Plan to protect the IIA from residential development. Flrch of the 1144
1 i= vacant, though parts of it are used for agricultural purposes. The low
nu&er of cmlaints  a b o u t  local pollutim  is Lniversally  a t t r i b u t e d  t o  t h e
succ~s  of the buffer zme  in keeping peoF,le away from heavy industry. Changes
in the design of Stelco’s  dock p r o v i d e s  a n o t h e r exarrple of how research
studies, fueled a l s o  b y  t h e  c m c e r n s  o f  local fisher-, led to the
introductim  of substantial rrrodificatims during construction. As a result,

41 ft. Lusis, ‘Air quality rmarch  and mnitwing in the Lang Point, HaldiunbCbfolk Area’  in special  issue on
Co&r1 bc)s ad Environrental  mt, CuMt (1980)  l?(3): 65-79; II, K.  Win nd fl. &IS, CSntlcolrr  Envirmmtal
lbuqemt Progru’  In Proceedinqs  of the 28th Ontario Indrstrial  Uaste Conference (Tcrmto:  llinistry  of bviroment,  19811,  pp.
75-93.

42 IWtQi, q. cit.

4 3 nPlsa+  bry nd Jessen,  Envimmtal lbqulrtim..
&y Offer  nd M. Ktisb Krisbmrthy,  interview N9,05.1%9),

26

a~. cit. pa%-57; tk# Eisln, v. cm. (3O.06.1989);  Y,



l -Air pollution Monitoring Stations
(NEMP) as of 1986
(For parameters monitored at each
station, refer to Appendix 4)

x-Tcmpcrature recorders  at 2 m. depth

LAKE ERIE o-chemistry and Biology Sampling Stations
(19754983)

3
Wirld  Data (Speed  a n d  Dircclion)  mcasurcd
:]I Long  Point  and near Jarvis

0 IO 2 0 3 0
I-*--4 k m

W-i. 3: NANTICOKE  ]r?NWRONMENTAL  MO-iWTORING  NETWORK Radway



TC)BLE  5. P A R T I C U L A T E  &ND  S U L P H U R  D I O X I D E  EtlISSION
E S T I M A T E S  F O R  NC)NTICOKEr 1 9 7 9 - 1 9 8 2

P a r t  iculates (metric  tons/yr)

1979 1980 198¶ 1982

Ootrr  io Hydro 1 so0 2 0 0 0 2 4 0 0 2 4 0 0

Texaco

S t e l c o

3 0 0

.

2 9 0

106a

2 8 0

b
191

4 6 0

321

S u l p h u r  D i o x i d e  ( m e t r i c  tons/yr)

1979 1980 1981 1982
-__-____--___----_-_~~~~~~~~~-~-~--~~~~---~~~~~~~~~~

Ontario H y d r o 155000 144000 181000 207000

T e x a c o 8 5 0 0 6 8 0 0 4 2 0 0 6 1 0 0

S t e l c o . 18Ja
b

335 2 3 9 3

a - coke ovens not o p e r a t i o n a l

b - c o k e  o v e n s  o p e r a t i o n a l f o r  o n e  m o n t h



TCIBLE 6 . ATflOSPHERIC  Et4ISSION  RATES AT  NANTICOKE
tNOUStRIAl.  COWLEX 19824

P o l l u t a n t E m i s s i o n  R a t e  (kg/hr>

a b C
Ont.  Hydra S t e l c o Texaco Total

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Part iculater

d
Sulphur ox ides

l

Nit rogen  ox ides

f
Hydrocarbons

205.4 s2.0 88.8 426.2

22716.9 388.9 1629.9 24735.7

8576 l 9 206.6 279.4 9142.9

. . 12.1 12.1

a - Ontario Hydra’s own est imrte for 1983.

b - t o t a l  c a l c u l a t e d  - adding emissions as determined ( for
sources sampled)  and as estimated by the company for 1 9 8 3 .
Numbers have been time averaged ; for intermittent
oprrat  ions the correction factor was the ratio of the qon’
t o  t h e ‘ O f  1’ time (ramp1 ing took p l a c e  d u r i n g ‘on’

prr iods) .

C - tota l  c a l c u l a t e d  - adding emissions as determined ( for
sources  sampled )  and as e s t i m a t e d  by MOE for 1982.

d - expressed as sulphur dioxide.

l - e x p r e s s e d  as n i t rogen  d iox ide .

f -  e x p r e s s e d  a s  p r o p a n e .



TABLE 7. ATMOWHERIC  EMISSIONS OF TRACE ELEMENTS AT TEXACO
R E F I N E R Y  I N  NANTICOKE  - 1983

A r s e n i c  (As) 0 . 0 1 0 3 0 . 0 0 2 6

B a r i u m  <Ek) 0 . 0 2 1 6 0 . 0 0 7 0

Cadmium (Cd) 0 . 0 0 0 6 0 . 0 0 0 1

C h r o m i u m  CCr) 0 . 0 2 1 0 0 . 0 0 3 1

Cobrl  t  (Co) o.oo1s 0 . 0 0 0 s

Copprr  (Cu) 0 . 0 0 2 1 0 . 0 0 0 8

I r o n  (Fe) 0 . 3 2 7 6 0 . 1 1 0 3

L e a d  fPb) 0 . 0 2 5 4 0 . 0 0 6 0

tlrngrnerc Wn) 0 . 0 0 2 3 0 . 0 0 0 9

N i c k e l  (Ni) 0 . 0 4 0 2 0 . 0 4 5 0

S t r o n t i u m  (Sr) 0 . 0 1 2 5 0 . 0 0 4 6

V a n a d i u m  (V) 0 . 0 2 9 8 0 . 0 5 0 6

Z i n c  (Zn) 0 . 0 4 7 3 0 . 0 1 4 6

- - - - - - - - - - ____~____~~____~~~~~~~~~~-----~--~~-------



TABLE 8. COSTS Of ENVIRMNT~L  PROTECTION AT STELCO’S LAKE
E R I E  WORKS  _ 1974-1988

1974

197s

1 9 7 6

1977

1 9 7 8

1 9 7 9

1980

1981

1982

1983

1984

198s

1 9 8 6

1987

1 9 8 8

Canital  Exfmnseo Chmrat  ina Costs

i n  C a n a d i a n  Do1 1~s

1,800,OOO 3 1 3 , 0 0 0

10,200,000 1,287,OOO

9,800,000 1,227,SOO

10,000,000 1,210,500

13,000,000 1,370,000

21,800,000 2,484,OOO

8,683,OOO 1,196,OOO

14,307,000 8,997,OOO

lS, 7 2 0 , 0 0 0 10,000,000  <ert. 1

1,107,000 13,273,OOO

lS2,OOO 14,838,OOO

3 9 2 , 0 0 0 14,96!5,000

lS6,OOO 17,503,000

937,000 19,793,ooo

3,781,OOO 21,793,ooo

a- construct ion and upgrading of environmental protect ion
facil it ies.

b - maintaining environmental protect ion facil it ies incl.
monitoring, maintenance, field inspect ion ,  contract
research, laboratory analysis.



preccnstruct  im
qpears  to have

shore water
i tt le  irrpact

currents
m loca l

h a v e  b- pro
fish -ts.

and the dock

lhe intmsive phase of PEW rrronitoring  came to end in 1963, m the basis that
the initial abjective  of determining air qua1 ity irrpact  of the industrial
-1-t had been  acccrrplished. I n  1984, t h e  nUttn2r  of gasKlus a n d
p a r t i c u l a t e  mmitors  ws redwed. Intensive frmitaring spewed n o  lmger
wwranted, as air quality was considered generally well within relevant
provincial  md federal cr i te r ia . ’

The nWber  o f  sanplevs  was r e d u c e d  apain i n  1 9 0 7  &en Ortario  YFefro
discmtinued  monitoring  at three sulphur dioxide sarrplers.  lhe current net-k
c-rises f ive Ministry mcnitors and fiw C3ntario  Hydra s u l p h u r  d i o x i d e
mitors. A broad rage of contaminants cmtinuQ to be r o u t i n e l y
mitored. T h e s e include s-P- part icul ates, c arbm mmoxide,
hydrawbms,  total  reduced sulphur,  ozme,  W, &st fall & fluoride.’

7he mitoring netwrk is likely to be further reviewed and modified, if the
proposed changes to regulatim  =Kw of the Environmen ta1 Protection Act are
adopted. In essence, these wuld probably shift the -hasis of rnmitoring  and
control fran ambient a i r  q u a l i t y  t o  ‘bottom o f  t h e  stack’ cmtrol o f
emissims. This waAd  involve modeling of the airshed and then mitoring
inpi-t of air pollutants in the suwandinq wea during arr qwating and
cd ibrat ing pha~. Increased mitoring of a range of exotic pollutants would
be required at the stack.‘7

I n  m i d  1985, few w a s  merged i n t o  t\Ec &ich has cmtinued t o  o v e r s e e
avir-ta1  mitoring, Respmsibil  i ty  for t h e  a i r  q u a l i t y  mitoring
n e t w o r k  w a s  t r a n s f e r r e d  t o  t h e  West  Cmtral  Region  o f  the  M in i s t r y  o f
Envir-t in Hamilton from the Toronto Air Resavc~ Branch. Texaco and
Stelco provide a technician to ass is t  in  mainta in ing  the a i r  m m i t o r i n g
net-k  tiich i s  werated i n  cmjunctim with a private contractor. The
purpose of the current monitoring program is to determine corrpliance with

44 li.nirtr)(  of Emhwtt, OIfinition  of ttw lint icot,  Inktrial Inflwrtce  Arw, Report  by Ind Lke Coordinatiar
nd wirl %uiie  SLct ia (ToraW  Gwirumentrl  @ravrlr  Rnch, flinirtry  of &Mr-t,  1980);  EM, Off icirl Pk., op,
cit.  p.33;  Gardm  Itiles., intmieu (14.07.139);  tk@ Eislw,  intnvieu  (11.05.1989);  R. D, Cam, intmieu  (19,DS.1%9);  Y,
Ray Elfa ad M. Khhu Ktirtnwrrthy,  intmiw N9.0!5.1389L

Is hi&y of Envimmt, t(nticdc  Gwirumit  Ihaqmat  Rays MKwk Data Smafy fa 1X&  Report Mo. ARB-
84-M  (barto: Ministry  of twirorrrn,  19W; Wicdrr Gwiraventrl  Cauittq  1985 Air Dtulitv  O&a Sugary  (Huillan:  Air
Uity  kessmt, kst CuWl  Rqim, Hinistry of Envirmd,  1986).

46 Ilnticckr Envirctrwtal  Corittn, 1965  Air Owlity,..  q. cit.; Ihtico&c  Envirumtal  Comitteq  1986  Air
Qwlitv  Mr 9mary OWlton: A i r  Oulity  Amssmt,  Ynt Central  Itegiut, Knistry o f  Envirmrent,  MI;  Ilrrticoke
hironmtal  Comittee,  19U7  Air Quality  Data Suvuy Wilton: Air Owlity Assessm~, Uest  Cmtrrl  Regim, flinistry  of
Gwirmamt, 1991,

47 Hinistry  of Envirmt,  Stcgpinq  Air Pollution at its source: Cl- Air Prowr Biwssim Paw Megulatim  3%)
(Tamto:  Mrtq of Envirmt,  1987);  Ilu1~5  Lurir, intcniw KLOSJ99);  Mm tkuiqs,  intmiw (O&Qs.l%9L
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Provincial air qua1 ity#  criteria a n d  a l s o  t o  masure local  Impacts  o f  the
industrial development.

W i n d  data is collected at statims in Long Point and near Jawis. lhe Jarvls
d a t a  i s  u4 i n  a  Vpollutim  rw’ canputer  program  hich c ross - tabu la tes
average  harrly pollutant cmcentra t ims  wi th  wind direction. This helps i n
identification of pollutant sources and can be used to generate plots of their
geographic distribution. To date pol lutant tran art from the industrial
corrplex  appears to be a predominantly lad1  affair.’58

The  EC cmtinued  to meet regu lar ly  unt i l lS, b u t  n o w  &s mly  m a
mat irreguldr  b a s i s . %mnaries o f  a i r  qua l i ty  data g a t h e r e d  through  t h e
mmitoring system continue to be p&l ished by the  Minis t ry  o f  Envirmment.  T h e
d a t a  indicat-  that air qua1 ity a r o u n d  Nanticoke ha

3
bem cmsistently we1 1

below the relevant Federal  and Provincial object  iws.

R e p o r t s  attqting to siynthesize  a n d interpre t  the  vas t  accwlatim  of
research and mmitoring informat  im during the years 1969-1983  cmtinue  to be
pub1 ishec!  periajicdlly.  Wmtly, tw mtario  Hydra b i o l o g i s t s  hdve  cmpleted
a conprehensive  r e v i e w  of  water  r e l a t e d  s t u d i e s  undwtakm under the duspi !es
of EC. The report is currently under review aM is to be released shortly. 5

C h a n g e s  i n  mership  of f\EC a n d  tSW r e f l e c t e d  t h e  n a t u r e  o f  s t u d i e s  b e i n g
undertaken,  a well a s  chqes i n  t h e  organiratim  a n d  allaatim o f
respons ib i l i ty  among  govermt  agencies. Mwever, neither local govermt
n o r  c i t i z e n s  h a v e  been i n v o l v e d  d i r e c t l y  in  the  ac t iv i t i es  o f  thw t w o
cosrmittees. Desp . ti e some c r i t i c i s m s , both  cmittees  c o n s i d e r e d  t h e m s e l v e s
t h r o u g h o u t  t o  b e  p r i m a r i l y  t e c h n i c a l  g r o u p s  engaged  in scientif ic  r-rch.’

4a H&c&  Gwirommtrl  Cmittn, 1907 Air Oualitv.,.  q. cit.; brim Lusis, interview  (12sOZ1969);  R. D.
bon, intmiw (19.06,1989),

49 Mica&e Envirauent~l  CorittRe, 1967 Ai r  Oulity..,. q. cit.; t!uius Lusis, interviw (12.05.1989).

50 Riairtfy  of bviran&, llntic&c  Envirawent  !Wcje&  Prow lletuort  Datr slwuv for 1981,  Rep,  Ilo.  #!H3-
144 (la&M Ms&y  o f  bviranent,  19831; Hinistry  o f  tinirauPnt, llnticolrr  Emira#ent  bucpamt  Prajrw  #twt Bata
swvtr far W2, @. nD. M#-WG3  (Taanto:  Hinirtry  o f  bvirawent, 1981);  ltanticdre  Gtvirmt  CAttee, 1585  A i r
Uity... op. cit.; Ilnticoln GMronent  Ccuitteq 1% Air Qrrlity,,, ap, cit.; )Inticdt@  Emirmmt  Wittee,  1987 Air
Rulity...  ap. tit; H. S&&a,  P. Kicly nd I!. Ms, !Air purlity iqrt of the Ihtico4e Industrial dmlqmt’ U&w, Air ad
94 Pollution (l%SI 25: 249-263,

51 Mticoke  bviromental ccmittee, The  awtic ecosystea  of Lmq Point Bav In the vlcinltv  of Nanticoke  l%7-
1971,., c& Cit.; N&i&e bvirauent41 Gmittee,  The -tic ewmnmt  of LaxI Point &y \n the vlclnity of Kanttcote  cm
Eerie 196&19?8...  q. cit.; Hays md b-stall,  The  influence of irmjustrializaticn.,. Op.  cit.; %ota, Kieiy  and LUSIS,  ;Ilr-
gulitv  iqrt.,, q. tit,

52 R, D. bmmn, ;ntwvleu  (19.05.1989);  U,  Ray Effm,  intwvleu  CC9.05.13’9);  Ii. Elder, intervlw  (11,05.1?$9);  J.
G o r d o n  Melscn, intewiev (17,05.1%9);  Mwr, by ti Jest, I5virmm-U WIAian..,  Q. Cit.

.

3 3



EarlY  Prowan Assessmmts

Two workshops were organized by the Lhiversity  of Waterloo in 1978 and 1979 to
explore a broad range of envirmmental  and planning issues arising fran the
industrial develmt  at Nanticoke. These braqht together many of those
engw in rnrch and plming a c t i v i t i e s , and served to strmgt;hen informal
and personal cmtacts  ammg persons from industry and government. In part, the
workshqas prorrpted the  p&l icat im of  some o f  t h e  f i n d i n g s  o f  Nanticoke
studies in the scholarly literature. Al thcugh a wide range of racial,  ecmomic
and inst itut  ianal issues was raised at  the w#km, wt Ninticoke
resear @ and m o n i t o r i n g  continued to masize  its rather brad biophysical
f#UsL

In 1979, the Ecmunic  Cmncil  of Canada  cmissimed a study of the impact of
regulations cn the Nmt icoke industrial -1-t. The praj#t  involved a
corrprehensive  review of government reports, an analysis of permit approval
files, dn assesSWnt o f  l a w s , regulat i m s ,  and administrative
responsibi l i t ies , as well as a series of interviews with persons d i r e c t l y
involved in Nantic&e  envirm ta1 plaming.’

According to this major study, by 1980, the Nmticoke industrial develcpmt
was respmsible fov many social effects m the surrarnding  region. The authors
concluded that the various inst itut imal and technical arrw ts f o r
environrrrental  protect im had been put i n  plxe i n reascrrable t ime ,  a t
reasonable cost and without undue disrupticm  of the activities of laal
pqle.  Mmetheless, thq, drew attmtion  to the Lack  of public p a r t i c i p a t i m
in envir-ta1 man-t and planning at Nanticoke. They highlighted the
dupl icatim of respmsibil  ity for envirmmental protect im among the various
agencies and the lack of cmsistmcy in associated pal icies & rqulatims.55

As of 1980, no s ignif icant changes were det#ted in laal air  and water
qua l i ty  tiich could be attr ibuted to  the industrial  corrplex, -theless,
there was considerable cmcern ammg those interviewed abcxlt (a) the fu ture
air and water qua1 ity of the Inner Bay at Lcng Point, (b) the abil ity of the
bu f fe r  zme  arOund  tbs industrial  colrplex to p r e v e n t  irrpacts m farmws  and
other local residents,

To date, all evaluation of research and mnitoring  has been undertaken i n
relation to criteria of scientific ad technical sufficiency within EC, EW,
relevant industries  and govermt agencies . There  has  hem n o  f o r m a l
requirmt  for review by tit kens and  p&l ic agenci- wed i n  b r o a d e r
regimal  policy and planning.

Msq Day a4 Jesq EnviraMcntal  Requiation... op. c1t. p.l-5.

S Ibid, p.xvii-xxii.

56 Ibid, p.xix-xx.; 6&n Melsm,  interview (17.05.1989).
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Monitovinq  Envirawm tdl (Xlme

Overall, research and mitoring has  provided  l itt le  evidence of  serious
environm#ltal  irrpact  arising frun construction and -eratim  of the industrial
complex. Nmetheless,  various laalized problems have bm detected and
documerrted  periodically. In the main, these have faussd m fugitive dust
-issims and odours. Howler, despite mit igat  im e f fo r ts  m the p a r t  o f
S t e l c o  ti btario l-tydro, these have persisted esp#ially under high wind
cmdit  ims (Figure 4). Ch receiving a new round of complaints from Nanticoke
village residents in 19SS &out odcurs ti f u g i t i v e  d u s t  e m i s s i m s  frun
Stelco, KE is cmduct ing a special survey wit

?
a fixed total reduced sulphur

sarrplw  to pinpoint the major  Scurce of odours. ’

Ch acasim, the Chtario Iiydro generating statim has been respmsible for
exceeding hourly clbjectives  for sulphur dioxide emissims. These exceedmces
have bm short term, and cmsidered relatively insignificant (Figure 5,
Figure 61. For exarrple, in l-7, there were only three hcurs of excdences in
over 100,COO harrs  o f  r n m i t o r i n g . Windblcxsln  dust emissions from Chtario
&drops ash l;rgocn  area have prmpted  more ccxrplaints  and caus&  cmcevn.  In
19Bs, the ME issued a Control Order to reduce these emissims. mtario  Hydra
respcsrded  b y  irrplemEnting  a series of measures which  have significantly
re&ced  particulate emissims. !5a

According to air quality mmitoring  data, the Texaco refinery has had a
cmsistently  negl igible inpact. t-&ever, a nuder  of -11 sp i l l s  have  been
reported during its history of  meratim. O n t a r i o  I-tydro  and fEC repor-ts
indicate that wseo= pollutants and suspended particulate matter
cmcentratims  have been generally lcu over the past fifteen years or 50.
Emissims  have hem cmsistently maintained below i’+KE air quality  criteria,
thatgt,  laallzed  nuisances have occurred  around all three industries (Figure
7). A nuhev  o f  s p i l l s  h a v e  t a k e n  p l a c e  i n  a n d  arcund t h e  i n d u s t r i a l
development, but these have bm largely cmtained. Concerns that Stelco’s
dock aid disrupt lmg shore material trmsport,
fish appear to have been unfwnded.59

the spawing and movemmt of

Fhalysis  o f fiftm years  o f  phytoplanktm  motoring  (19&S-1%3> s u g g e s t
there hiK been  considerable fluctuation in phytoplanktm  abtrnddnce,  taxmanlc
compositim  and seasmal  successim. Yet, no significant statist ical

57 P. Kicly nd H, S&ta, llnticdre bvirmmtal  Hwaqmed bxrar nalysis of sulohur  dioxide exceedence  events
i n  Haldicnd-bfoIk rqim for 1975-1983,  Report lb, #!‘8-84-169  (Tcmto:  histry of Envirmt,  I’%); K&i&e Environrent
Ccaittee, 1967 F\ir Quality.,. ap. cit.; H. T, chn, StAilitv  Study...  ap. cit.

M&i&e  Environrent  Cmittee, 1985  Air Duality... CQ, cit.; W. Kriti Krlshnamthy,  interview !09,E~~lY39).

73 BB#I  Eisier,  intewev (11.05.1’391;  R .  0, Caeron, intewleu (19.05.89);  Hinlstry o f  bvmwent, !&lent
hydradrtms,.. q. cit.; Hinistry of bvircwent,  A prelirlnay  stdy of ea~ss~cm.. cg, cl\,; Ministry of EnvIraumt,  *lent
air  sunny in the Nanticoke d r e d  t i d y - h e  197% CcqIi~dtmn  of tie dverdqed ddtd, wdcndur  to M-TM @oft b na (Toronto:
Ministry  of bvircnr#lt,  1980).
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Figure 5: SULPHUR DIOXIDE AT NANTICOKE
annual average concentration 1976-  1987
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relatimeip  has bm f-d bet- c h a n g e s  i n  ~ytoplanktrn  c h a r a c t e r i s t i c s
a n d  changes in wtw terrpwature and o t h e r  i n d u s t r i a l  influmc-  (Figure  8>.’

Local farmers have cosrplained  periodically that crcq yields have decreased due
to  emiss ions  f rom the i n d u s t r i a l  co@ex. They have alleged that they cannot
grow s p r i n g  g r a i n s s u c h  a s  o a t s  a n d  b a r l e y  tiich a r e s e n s i t i v e  t o  a i r
pol lutants . In 1980, at t h e  i n s t i g a t i m  o f l a a l  Fpp God M i l l e r ,  t h e
M i n i s t r i e s  o f  Envirmment  a n d  A g r i c u l t u r e  a n d  F o o d  i n v e s t i g a t e d  p o s s i b l e
e f fec ts  o f  a i r  pollut  im m crops  thrarghout  Haldimand  mty. The poor  g r o w t h
&served  by farms was attr ibuted  to  co ld  and  wet  weather and not to air
pollutim. tither s t u d y  w a s  c&ted in 1982. It cmcluded t h a t  f a c t o r s
related6*to  weather, .soil and disease were primarily responsible  for poor crqz
yields.

Due to c o n t i n u e d  cofrplaints, a we colTprehensive s t u d y  w a s  u n d e r t a k e n  i n
1965. The relatimship between barley yields and air qua1  ity was investigated
u s i n g  d a t a  from the years 1975 to 1985. The findings again suggested that
factors such as spring planting date and wet weather were far we influent  ial
m crop, yields than industrial air pol lut ion .  Wer, the study a l so  drew
a t t e n t i o n  t o  t h e  damagi
p o l l u t a n t s  from far awa~.~“9

e f f e c t s  o f  local dqositim  of  ozone a n d  o t h e r

According to industrial managers, experience of the past decade suggests that
3 km is an absolute minim  for a b u f f e r  z m e . T h e r e  i s  a l s o  cmcevn  ammg
local industries, regimal planners and the Ministry of Environrrren t  about
p r o p o s a l s  and enquir ies  by  deve lopers  to  bui ld  hous ing  in  the  I n d u s t r i a l
Influ#Ke  Area. In part, these have been prorrpted by an increase in year round
res idence  in  cot tages  with in  the  Industr ia l  In f luence  &ea. If  al lowed to go
ahead, such  deve lopments  world  1 ikely reduce the effectiveness of  the buffer
ZW? a n d  u n d e r m i n e  t h e  initial c m c e p t  o f  s e p a r a t i n g  pmle from noxiws
industry. 63

During the late swenties and early eighties, pub1 ic information seminars were
h e l d  i n  Simcoe t o  r e p o r t m  t h e  f i n d i n g s  o f  NEC a n d  JEW r e s e a r c h  a n d
monitoring. The last of these s#ninars  was held in 1982.  The seminars were
discontinued for two reasons. First, m a n y  of the fears about a n t i c i p a t e d
irrpacts of air and water pollutim appeared to be unfaulded.  The rmltitude  of
studi- and mgoing mmitoring  activities of air and wder qua1 ity arand the
i n d u s t r i a l  ccrrplex  prov ided  no  ev idence  o f  the  mass ive  envirmrrrecrtal  irrpacts
that suw had expected. s#md, m3ny local mle sirrply f& i t  d i f f i c u l t  t o

60 6. J. Hopkins ml C. LH, Fifteen year study of phytoQlanktm  bimass  ml composition  in the Matide  Reqicm of

LW Point  Bav, L&c Erie (Tamlo:  Uater  Rmxrcps  Brmh, Hinlstry  of Gwraumt, 1965).

61 R. 6. Pwrson, B. Archibrld ti H. Bentley,  llanticoke  Sorinq Srain  St& - 1965, Reqt Ho. #FB-16Y-%-phyto
(Toronto: Air Rwwcer  &ah, lllnistry  of bvmnmt, 19671,  p.3.

6 2 Ibid, p.2+21;  Hinistry  of bvir#went,  %PP:  kralysis  of ozcw exeedtie eoirodos  In the Haldiefolt  Rwion
for 1979-1983,  Repat  Ib, 4?8*%3 (lamto: Winistry  of bvirment, 1B),

63 R. D. Won,  interview (19.05.1989);  Gordon liln, intervleu  (14.07.1%9)1
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Figure 8: PHYTOPLANKTON AT NANTICOKE
seasonal mean algal biomass 1969- 1983
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follow t h e  diss#ninatim  of Scme extremely  t e c h n i c a l  Studies,  tiile  t h e
quant i ta t ive  rrrnitoring  data appeared of little relevance to day to day
affairs . These t- factors, coupled with the merging of EW into EC, matched
d decl ine in demand for  we p u b l i c meetings or seminars during the
eighties. 64

In sum, according to EC research and mmitoring,  no significant #olqical
changes in the air and waters around  Long Point ca be attributed dirmtly to
Nant icoke industrial  merat icns. In fact , the f indings of research and
rrorritoring  at Nanticoke qmt that envirmmtal  protection has been an
mitigated success over the past dozen or so years. Partly for this ream,
few serious voices of dissent have m raised to protest the progressive
winding m of studies, air qua1 ity rrrnitoring  netuwks,  for-1 cmsul tat ims
ammg  regulatory agencies and industry, and public release of frmitoring
informat  im.

It is irrportant to point out, tier, that the eventual twminatim of many
of the studies and monitoring activities had been  envisaged at the very start
of the planning phase for the industrial area. This is b#ause the primary and
expl ic itly stated purpose of IEC and bEW had hem to examine envirmmental
imacts during the first years of industrial operatims. In any event it was
argued that mce such studies had hem corrpleted, there would be no further
need to maintain an extensive maritoring  network and expensive research staff.
Lmg term mitoring  is considered  rat ine task to be undertaken individually
by each of the industries or by the regulatory agmci-.

To many today, additimal  studies appear unnecessary since a large amwnt  of
detailed and expensive research had failed to detect any serious environmental
irrpacts  from the industrial corrplex. After all, they  a rgue ,  the  f inanc ia l
resa_wces  and expertise tied up in Nanticoke should be used elmwe to
retrofit we cbvicusly  polluting industrial areas or else be used to address
other mvircnmerr ta1 hot spots. In any case, the research and frmitoring
initiated in the twenties  had been designed in ant icipatim of mssive
industrial and populatim  growth in the Nanticoke regim. As such grcksth had
not acurrBd, th

E?
argue, an extensive research and rrronitoring program  appears

Fx3w  Uwarranted.

Persmal  and informal networks for cmsultatim about mvirmmental  matters
h a v e  gram up amng  perscns  fran i n d u s t r y , government and local  people over
the many years of industrial operation. For this reason, too, the need for
bureaucratic arrangesrrwrts  for schedul#f  meetings and formal reports m to
be less pressing. For many, this informal networking is rmch  mre responsive
and flexible in dealiq with envirm ta1 maagmt  cmcwns  tiich a p p e a r  t o
b e  p r i m a r i l y  l a a l  a f f a i r s .  T h i s  c o n s u l t a t i v e ,  cmpevat ive t-r&e h a s  b e e n

64 R. D .  c;Wr~n, intwviw (19.05.1969);  Hury brrett, interviw  (19.05.1969)i  63&l klxn, intefviev
(17,OS,1969);  k& l!ilq intmtw  (11.07,1%9);  H. [ida, VS. CW. (3OaOSeI989);  Ye R. EffW,  mS* COT (07,07,1969),

6s R. D. Wan, intmviev  (19.05.1%9);  H. E~s~w, interviev  (11.O5.1969);  H. Eisler, pt.  COY.  (3*@*1969);  id.

R. Elk, pen.  car (07.07.1969);  C. Digenwld,  intervim  (09~05~1989)~  N. Richudsm, intmiw (11~05~1969)~
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cmsideyecj  a n  i m p o r t a n t  l e g a c y  o f  t h e  e a r l y  Nant icoke studls.  T h o s e  still
involved in envirm ta1 management related to Nantlcoke  in scme way put high
value m this.  EU the effectivmess  and robustness  o f  such  in formal  networks
i n  tiil izing e m e r g e n c y  respcnse  in the evKIt of sums  major  XC ldmt remdlns a
matter for s p e c u l a t i m .

h-7 Evaluat  im

Almost withaut except im, the  persons  interv iewed dur ing  the  course  o f  the
study regarded t h e  t w e n t y  years  or mre of envirmmtal  p r o t e c t i o n  arcund
IUant icoke h a s b e e n  large ly  a  s tory  o f  success .  The  intens ive  program of
research a n d  mitoring dssa iated with the industrial deve1cpment  wds
typica l ly  cmsidwed to  have  been a  key  contr ibut ing  factor  to  th is  success .
S i n c e  1983, as h a d  be#r i n i t i a l l y  p l a n n e d , r e s e a r c h  a n d  m m i t o r i n g  a t
Nanticoke  have  been  progress ive ly  reduced  in  both  sca le  and  intens i ty .  This
s i t u a t i o n  provide an irrportant o p p o r t u n i t y  t o  e x a m i n e  c r i t i c a l l y  t h e  c l a i m s
that have been de about the research and morritoring program, to cmsider hew
the  s t reng ths  and  ueaknesses  of s i m i l a r  programs  m i g h t  b e  e v a l u a t e d ,  a n d
p e r h a p s  t o  i d e n t i f y  hat tra i ts  o f  a  mitoring p r o g r a m  a r e  c r i t i c a l  t o
ensuring continued relevance to the changing n&s of planning id policy.

According to reports, literature and persms  intwviewed, the apparent success
of  Nant icoke research  and mcnitoring appears to be rooted in three general
claims:

CLAIM (1) Environmental  mcrritoring h a s  f a i l e d  t o  d e t e c t  a n y  s i g n i f i c a n t
c h a n g e s  i n  envira-tmtal  c m d i t i m s  t h a t  c a n  b e  a t t r i b u t e d  drrectly to  the
i n d u s t r i a l  develcpmmt. The p r o g r a m  w a s  ccnprehensive  in scope,  cwaring
envir-ta1 c h a n g e  b e f o r e  a n d a f t e r cmstruct icn o f the industrial
develcpm#lt  i n  t e r m s  o f  a  v a r i e t y  o f  bimhysical  parcwrreters. Init ial ly at
l e a s t , t h e  envirmmental research  was undertaken in r e l a t i o n  t o  broad
provinc ia l planning cmcwns abaJt pol it ical representat  im, ecmanic
development and pcpulatrm gr&h.

CIAIfl C2.J  F r o m  t h e  v e r y  s t a r t , the research and monitoring  program was
s c i e n t i f i c a l l y  o r i e n t e d , a n d  at  the cutt ing  edge  o f  ecologrcal  f ie ld  s tudy ,
mvirmmerrtal protectim  t e c h n o l o g y ,  a n d  lmg t e r m  blcphysical  mmitoring.
Irrportant c m t r i b u t i m s  ccncwning the  funct iming  o f  eco log ica l  pruzesses a n d
technica l  aspects  o f  mvir mrwntal management have been made to the scienti f lc
1 iterature  as d r e s u l t . This also helped to inst i l1  a cooperative  approach  to
research and mmitoring mg those involved fran industry and government.

UIR (31 T h e  r e s e a r c h  p r o g r a m  h a s  cmtributed  cmstructrvely  to the de-srq
a n d  operation  of mvlrmmental  protectlm facll Ities at  the  industr ia l  p lants ,
a s  well as to the develcpmt  of envirmmtal  po l i cy  a n d  p l a n n i n g  a t  V~T:CUS
tiers of  government.
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m three claims can be discussed in relation to three questims:

1. Was the scope of research  and mmitoring undertake su f f i c ient ly
caqwehensive  for purm of policy and planning?

2. We mmitoring activities adaptable t o advances in SC i m t i fit know1 edge,
irrprovemmts  in fm7itoring  cap&ii  ities and changing pri ori ti- of citizens?

3. How has the envir -ta1 information generat#j  contributed to improved
envirmwntal  manag-t,  pal icy and planning? For ex#nple,  has the mmitwing
system been able to warn local parole  and government agencies of possible
threats to health and disrqtim of local envirmmm ta1 processes?

1. b&s the scope  o f r e s e a r c h  a n d  mcni toving  mdevtakm  suf ficimtly
CcnpreSrensive  for jxqmses  of policy d plaming?

Nvnwous and seemingly cosrprehensive studi-  crcere  undertaken during the
mt ies by provincial agent ies and cmsultants. They focussed m forecasts
o f  ecmunic a n d  populatim  grcwth, in-tori-  of envirmm#rtal  resources ,
alternative scm for local  govern-t  reform, the deign of newt-s  and
transport networks, and provisim of wicipal  services. EC and EW studies
were confined almost exclusively to the study of narrowly defined bicphysical
inpacts  of industrial develcpment  relating to water and air quality.

At least three issues were not seriously addressed. First, the social irrpacts
on the local area stemming from local  gover-t r e f o r m , industrial growth,
and rapid population grwth  uere largely ignored. 4s a rexllt,  we knou a great
deal about the eff#ts  of industrial cmstructim cn fish, but very little
abaA hw it affxted  local  p e o p l e .

Second, almost all the studies precupied themselves with forecasting local
to regional change without taking into accent national and rqicnal  ecmanic
changes. The it is uorth po int ing  out  that in the late sixties nobody
foresau the collapse of prices in oil and steel markets that were to cane in
the  seventiE.  As a result, local  and regimal plwing  appeared currtmrsome
and inf lexible hen r a p i d changes in world markets pranpt=J abruCJt
modifications in Texaco’s and Stelco’s plans for industrial development at
IUant  icoke..

Third, no systematic atterrpt  was made to monitor the perforwce of the
planning praess in twms of  its  respmsiveness to changing priorit ies,
pol ic ies, regulations and eccnunic cmditims. No wccessful atterrpt was made
by any agency or group to coordinate and synthesize  the diversity of studies
and monitoring activities. into me coherent dole, and to try to relate this
to pal icy and plamlng concerns. As a result, over time many of the pre and
post operation studies have appeared progressively less and less relevant to
regimal planning issues.
In fairness to those respmsible  for envircrun#1 ta1 research and mmitoring,  it
is irrportant to point out that such criticisms were seldom made  in the sixties
and seventies.  In fact, they were ra re ly recognized as part i cu lar ly
signi f icmt iswe5 a t that  tim. In p a r t , this appears rooted in the



def init im of lmvirmm#lt’  adopted tiich focussed m an interrelated amalgam
o f  d i s t i n g u i s h a b l e  b i c p h y s i c a l  features*  w, i t  i s  also t r u e  t o  say t h a t

n e i t h e r  EC nor I!ETF has ever undergme a masor  review of the cmceptual  bas is
o f  i t s  a c t i v i t i e s . T h e  wrking  aswrrptim  has  been:  s ince no-me  has  raised
i s s u e s  r e l a t i n g  t o  c h a n g i n g  d e f i n i t i m s  o f tenvirmrfEnt’t  or social  a n d
ecmanic  irrpacts in a suf f iciwrtly c m v i n c i n g  o r  p e r s u a s i v e  w a y ,  a l  1  rmst b e
well with such matters.

N o  s y s t e m a t i c  atterrpt was  made  to  canvass  local opinim  as to &at should  be
studied or  rnmitored. T h i s  i s  b e c a u s e  i n i t i a l i n t e n t  o f  t h o s e  directing
research was to confine mmitoring exclusively to the bicphysical envirorunwrt.
Cmsequently,  the  des ign  o f  the  monitoring  s y s t e m  w a s  l e f t  ccnpletely  in t h e
h a n d s  o f  EC and FEW  which w e r e  dominated b y  e n g i n e e r s ,  a n d  p h y s i c a l  and
b i o l o g i c a l sc imt ists. Morritoring  focussed p r i m a r i l y  m narrckJly d e f i n e d ,
quantitative parametws o f  a i r  qua1 i t y  a n d  a q u a t i c  #Ology. Within these
conf ines , mitoring practices were constantly upgraded to meet nrZYe prec ise
regulations and adopt irrproved  detect im technolog ies .

Over  the past ttx, decades a nuITt)er  of studi- have addressed institut  imal and
social cmcerns relating to the Nanticoke corrplex.  These have been undertaken
m an ad ha bas is  by  univers i ty  researchers  or  e lse  by  government  agenc ies
responding t o  cosrrplaints. N o  e f f o r t h a s  b e e n  made  t o  i n c l u d e  t h e s e
i n s t i t u t i m a l  oy sclcial inpact c m c e r n s  i n  mgoing mitoring  a c t i v i t i e s  i n  a
systanat  ic way. 66

History suggests that it  is public corrplaints that have triggered studies,  not
the #rvir crwn#rtal information gathered thrargh routine bicphysical rrrxritoring.
This was the case in the two agricultural iqxct studies undertaken in the
e i g h t i e s .  M o n i t o r i n g  infarmatim was used to d#rrcnstrate  that  the  industr ia l
corrplex  was not respmsible for decline in agricultural prcduct icn ,  a l t h o u g h
many local farms remain cncmvinced.

An i m p o r t a n t  q u e s t i o n  worth r a i s i n g  a t  t h i s  p o i n t  relats t o  J u s t  *at
cmst itutes tenvironmEn ta1 in format icn’ . MO d e f i n e s  tiat i t  i s  a n d  cYhat It 1s
n o t ?  m khat bas is  do  they  do so? I n  khose i n t e r e s t  t o  t h e y  d o  so? bhun d o e s
t h e  tenvir-ta1 infavtnat  ion’ s e r v e ?  T o  tiom is the wrvirmmtal  protecticn
and nxnitoring  system reporting ? The answers are not irmrediately  obvious.  Are
x ient ists respons ib le? Industrial managers? Pol it ic ians, planners or tit izen
grasps?  Or scrne corrbinatim  o f  a l l ?  I f  everyone  i s  respmsib le  to  SCE d e g r e e ,
t h e n  khat i s  t h e  social p r o c e s s  w m e c h a n i s m  b y  tiich d e f i n i t i m s  o f
tenvir-ta1 informat im’ are legit  imized ? Does this p r o c e s s  focus  primarlly
m facts or is it  more cmcernd  with be1 iefs and perceptims3

66 Tlw mst pralnmt  was Helen, D a y  at-xi Jessen,  Envirmtal Requlatim... q~.  cit.; o t h e r  s t u d i e s  mlude Reid
timtrui=, ‘The eccnaic siqificme of tM lcng Paint  K&I,  l&e Erie,  K 4 recredtiorul  race’ Jcurnri  of Great !&es
Reseuct~  7(Z):  105-110; Hury  8. Barrett, Yiistory  of hw~ we iqwts m Lcq Point &y’ Journal of beat Lakes  Research i 1%1)
7W: 81-88; Patricia krdy  wd  I, 6x61~1  klsa~,  Wqinq  ursh u s e  (nd elfects  M the  n o r t h  Wre Erie chore:  the cse of $19
Creek hrsh, Long  P o i n t ’  In E, Glem Culs ted.1 Recreatiorr  lrgdcts:  t h e  &ert Calres  Ecosrster,  Lelwe  bcqragh  1, lormto:
Ontxlo Resedrch  &MC& pp.19-24;  llelwr  ti fqe, ‘A Hun... op. cit.
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In the s e v e n t i e s ,  fmvirmrrr#ltdl  inforfnat  im’ was generally cmsidwed to be
a set of treasurable bicphysical  parameters.  T o d a y ,  a v a g u e r  notim p r e v a i l s .
In part ,  this  is  b e c a u s e  h u m a n  a n d  social  cmcerns  are cmsidered  to be
intimately 1 inked to biophysical ones. Vaguen~s  ccrnes  i n t o  p l a y  bsause i t
has proven very diff icult  to  relate treasures  of biophysical  change to the
vdr ions Wsures  o r i n t e r p r e t a t i m s  o f  economic  o r sot ial change in an
uncmtrovers ia l  way.

&at is  more, t h e r e  is now cons iderable  skept icism that the envirmrnmt,
hcheder  defined, c a n  b e  m e a s u r e d  unarrbigucusly.  Ci t izens ,  publ i c  interest
groups, as well mvirmfnenta1 managers appear less certain than they mce  were
that the bimhysical  parameters being rfwasured  are in fact the rrrost relevant
ones to policy cmcwns.  At the same time, mwe than ever
p r e s s u r e s  f o r  p o l i t i c a l expedimcy  a n d  said1 cmsensus
i n f l u e n c e  n o t  j u s t  m  *at is to be measured, but a l s o  m
rrreasured  and for Aan.

F e w  nw c m s i d e r %nvir orunental informat  im’ to be a
cmmnaiity in terms  o f its use (and misuse) i n  p o l i c y cmtexts. Yet, the
irrpl icatims o f  c h a n g i n g  d e f i n i t  i m s  o f  VmvirmtV for  the  b iophys ica l ly
oriented morritoring  system at Nanticoke remain largely unexplored.

be fore , i t  seems
e x e r t  a  grming
hi it is to be

strictly n e u t r a l

2. h&-e  mitring activities adaptable to advances in scientific knowledge,
inprowts  in mmitoring  capabilities and changing priorities of citirms?

Research and rrmnitoring  at Nanticoke have been well organized  technically and
d i l i g e n t l y  c a r r i e d  out over  the  past  two  dwades.  I-bwever, the brunt of  this
activity has been directed to describing biophysical paramete rs  in ever mOre
ingeniclus  and rigorous ways. Increasingly detailed cmcern with the dynamics
of w of t h e s e  p a r a m e t e r s  h a s cmtributed to a n e g l e c t in cmstruct ing
integrated perspectives m ecological process  taking place across different
envirmmtal media. F o r  example, n o  s e r i o u s  attempt h a s  hem mde t o
synthesite  studies striving to estimate, rrronitw and nrodel a i r  p o l l u t a n t
missions  with biological m#ritoring of surrwnding  waters or changes in water
quality, and in turn with changing patterns of recreatim  in the coastal zme.

Research and monitoring appear to  have  responded  quick ly  in  adopt ing  the
latest technology and incorporating advances in  the  b icphys ica l  sc iences .  In
fact, much of the Nanticoke research is now cmsidwed  to have been critical
t o  irrprovemEn ts in c u r r e n t  Lndwstanding  of such things as barndary layer
cl imates, air pollutim  modelling, Kzvmt and tqerature sensitivity  of
fish, coastal praEFs=, and lake hydrology. Nant icoke a i r , water and
bio log ica l  data  sets rovide a valuable rmrce  for cal ibrating and irrproving
theorres  and models. 6?

67 for  exa@es,  we R. If. Hoff, Project Overvieu of the 1982  )(anticoke  2 Weline Diffusion Experlmt, Report No.
95433 (Otto: Atrorpheric  EnviraMent  Service,  Environcnt  cndr, 1%5);  R .  V, Fcdtlli (cd.), 5pecirl  issue  OCI 1S;nticoke
Aoceline Diffusim Experimt’  Abs&er~c  bvircnmt  16(3); Y. @ava, 1. lhara, 5. Uakadw,  P. 6 .  Diosey  ti I .  ulo,
Ybwvrtian  of Idke  breeze  per&rat  ian mj s&equent  deydcqaent  of the tkrul intwnrl  bandir)l  lipr foe tk hticc&e I I
shorelirn  diffusion  experimt’  Bandar~  Lam kteorolcqy (1987)  35: 207-230;  Jeffs,  cp. cit .
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Advances i n  t h e  social sciences hich i n c l u d e d  irrproved  appreclatim  o f
eccncmic, see ial, inst i tut imal , health, psychological and cultural ef fsts of
large  industr ia l  developmts  have been cons idered  large ly  i rre levant  to  t h e
a c t i v i t i e s  o f  NSC a n d  FEW as s u c h  is- l a y  cutside o f  t h e i r  t e r m s  o f
re ference . No group or agency was able to take respmsibility for addressing
social  a n d  ecmcmic  iqoacts In a s y s t e m a t i c  w a y ,  mce it bet- c l e a r  s u c h
matters lay beymd the purvieu  of m and WT. NC=,  group h a d  r a i s e d  t h e s e
issues  loca l ly  nor  argued  in a s u f f i c i e n t l y  p e r s u a s i v e  “ay t h a t  t h e s e  a r e
important to the local  scme.

I n  1986, Lmg Point  was  des ignated  a  W.Esc13  B i o s p h e r e  R e s e r v e . This has
focussed a great deal of  local interest m the history of  mvirmm#ltal c h a n g e
and the  inpl  icatims of grwing  hwMn  stresses cn the  peninsula .  A  great  dea l
of  r-arch h a s  c a n e  t o  b e  focussed  0~7 biophysical  , i n s t  itut imal and  hwnan
mattevs  re lat ing  to  the  Point . Efforts have been made to establish a locally
b a s e d  s y s t e m  f o r  m o n i t o r i n g  envirmmtal change  in  cmjunctim w i t h  t h e
B i o s p h e r e  R e s e r v e  p r o g r a m .  This builds m long establ ished mvirmmmtal
co1 l#t ion among local natural  i s ts . Uh o f  t h i s  i s  focussed  arcund t h e  &mg
Point Bird Observatory (hhich  has been collected bird data since the 1920s.

The Biosphere R e s e r v e has attracted internat imal  attmtim and g e n e r a t e d
s u b s t a n t i a l  local interest , Yet, NEC and associated mvirmmental  research and
monitoring have appeared oblivious to the apparent opportunity for involving
laal c i t i z e n s  o r  r e a s s e s s i n g  i t s  a c t i v i t i e s .  This s i t u a t i m  i l l u s t r a t e s  how
monitoring a s s o c i a t e d  w i t h  t h e  i n d u s t r i a l develmment  i s  m a n a g e d  i n  t h e
context  o f  proqram o u t p u t s  d e t e r m i n e d  b y  i t s  i n i t i a l  m a n d a t e  t o  m e a s u r e
bicphysical parameters, rather than d e s i r e d  reqim-ide cUtcones o f
envirmmmtal prot=tim  which focus m brmdw  p l a n n i n g  cmcerns.

Mmitoring a c t i v i t i e s assalated with Nant icoke h a v e  b e e n undert akwl
i n d e p e n d e n t l y  o f  local citizms ~4-10  we -times  m e r e l y  inform&  o f  f i n d i n g s
at pub1 ic m e e t i n g s . Such meet ings  wWe often filled with extremely  technica l
m a t t e r s  cmcwning  air and  wate r  q u a l i t y .  P r i o r i t i e s ,  pwceptims,  attrtudes
a n d  d e s i r e s  o f  l a a l  c i t i z e n s  h a v e  slrrply n o t b e e n  cmsidered  directly
re levant  to  the  task  o f  gather ing  deta i led  in format ion  m parameters  o f  a i r
and water quality.

Un the other  hand, t h e r e  h a s  b e e n  l i t t le  c m c e r n  a b o u t  this anrxlg  l aa l
c i t i z e n s . This may be related to the fact that at least some  locals feel  that
they do have a good idea of &at goes m in the industrial area due to some of
t h e  clmely  k n i t  social i n t w r e l a t i m s h i p s  -g lad1 p e o p l e .  IS7e persm
cmted that they ’d  never  have i m a g i n e d  the extent to clhich the industrial
ccsrplex has becm part of everyme’s  1 ife. Thus, i t  B t h a t  It’s unfair t o
say that local pecple  are ignorant or uninformed about envlrmrrpntal  changes .
T h e  f a c t  i s  t h e y  sinply a p p e a r  n o t  to  re ly  m formal government reports of

68 fr;y#ls,  &ua, Reg~er  and Lhillans,  op. cit.
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pub1 ic cmsul tat i
%?

t o  ++e t h e i r  p e r s p e c t i v e s  on l o c a l  iwacts o f  t h e
industr ia l  canplex.

E a c h  o f  t h e  t h r e e  i n d u s t r i e s  h a s  g m e  t o  g r e a t  l e n g t h s  t o  e s t a b l i s h  gad
p u b 1  i c  r e l a t i m s  w i t h  t h e  local cmity. F o r  exmle, S t e l c o  #rploy& a
f o r m e r  unim leader in its pub1  i c  re lat ims group Mich bet-  active l o c a l l y
well before constructim of the steel uorks. Stelco representatives regularly
p a r t i c i p a t e d  in  catncil  m e e t i n g s ,  L i m  C l u b s , R o t a r y  C l u b s  a n d  i n  a n y
worttmity to talk to the local p&l i c  g iv ing  c i t izens  arrple o p p o r t u n i t y  t o
present their cmcerns. They cmtinue to do so. Generous financial support has
b e e n  e x t e n d e d  t o  m a n y  cormunity a c t i v i t i e s  a n d * -ta1 education
ini t iat ives  such  as  the  Backus Wa& rescIurce c e n t r e . 70-l’

As a r e s u l t , the formal monitoring a c t i v i t i e s t h e m s e l v e s  h a v e  become
increasingly mysterious and progressively less relevant to many citizens and
their rrunic ipal repr-tat ives. In t u r n , c-1 dints o f  local farmers,
fisbwm  and cot tagers  abaA poss ib le  damage  to  crops ,  f i sh  ti air qua1 ity
appeared increas ingly to  be  unreasonable , unfounded  and  mis in formed to
professimals from government and industry.

A  gap  has  openA up bet- the needs  o f  t h e  p u b l i c  a n d  t h e i r  r e p r e s e n t a t i v e s
a n d  t h e  cmtinuing  t e c h n i c a l  evolutim  o f  the  biophysical  monitoring  syst#n.
This  begs  the  questim: Is the envirmmental information demanded in pal icy
c m t e x t s  m xlbstant  ively di f ferret t o  t h a t  Mich i s  g e n e r a t e d  i n
scientifically oriented studies? Or is it just pres#lted  in  a  form that  i s  not
very useful for policy p u r p o s e s ?

T h e  Nanticoke  monitoring system leaves  the  irrpressim  that  i t  i s  f ragmented ,
potent ially incomplete, and perhaps irrelevant to public policy.  In part,  this
is because it  is  diff icult to get many of the ISC reports .  These  are  avai lab le
f r o m  a v a r i e t y  o f  d i s p a r a t e  sources. N o  m e  per- o r  o f f i c e  a p p e a r s
respmsible for  d isseminat ing  re levant informat ion  in  a  systemat ic  way.  No
Kumsary  s t a t i s t i c s  c o v e r i n g  ecmunic  a n d  e c o l o g i c a l  a s p e c t s ,  bib1 iography or
r e v i e w  o f  r e s e a r c h  a c t i v i t i e s  i s  p u b l i c l y  a v a i l a b l e  m a  regular  bas is .  The
r e p o r t s  t h a t  are  a v a i l a b l e  a r e  h i g h l y  t e c h n i c a l in  nature  and  present  no
synthet ic or integrated  p ic ture  o f  the  broad  range  o f  #Ivirmmtal  c h a n g e
(h- def ined>  arOund Nant  icoke.

3 .  ti h a s  t h e  mvirmmtal  informaticn merated cmtributed  to iqroved
mvirm~tal  manamt,  pal icy and planning? For example,  has the lrrcnitoring
systEm  hem able to wrn lzal people and governmw,t  agenc ies  o f  poss ib le
threats to hedth and disruptim  of local mvirmmntal  pra=ses?

F-EC  and MW m o n i t o r i n g informat im has  been used in  making  technolog ica l
Ivrovmts to industrial processes, management practices, and to cmfirm the
irrportance of the industrial  influence area arcund the industrial complex. The

69 Harry lkrret t , interviw (19.051389).

” kgh Eider, lntwvlw (11,05.19@9);  tclgh  Elsler,  pers.  COI. (30.05.1969).
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d a t a  h a s  n o t  hem us+,& to  any  great  extmt  in  broader  environmental  planning
undertaken by the Region Aich i s  c m c e r n e d  w i t h  mitorlng  such things  as
land use , subdivisim  71appl  icatims, c o t t a g e  occupancyI  and CMWS~M  o f
etlands to other uses.

This  d ichotomy between gmeratim  and use of mvirm~tal  informatlm can be
traced back to the genesis of  the Nanticoke proJect.  In those early days ,  many
o f  t h o s e  i n v o l v e d  i n  ecmanic a n d  r e g i m a l  p l a n n i n g  cmsldered  much o f  t h e

bicphysical  mitoring and research  large ly  i rre levant  to policy and planning
is-.  Ch the  o ther  hand,  the  large  sca le  s tudies  o f  the  sevent ies  and  ear ly
e i g h t i e s  f a i l e d  t o  d e t e c t  m&or envirmnrwrtal  change. This f o s t e r e d  d
cmvict im among t h o s e  i n v o l v e d  i n  E C  a n d  PEW th t further  e laborate
r e s e a r c h  and detailed mcnitoring was sinply  w33ecElssary. 77

Air and water qual i ty  mmitor ing  has  become rout ine  and r i tual is t i c .  Today ,
a c t  im b y  r e g u l a t o r y  agmc ies seems t o  b e  t r i g g e r e d  e i t h e r  b y  publtc
cosrplaints  or by registering exceedences in air and water quality standards.
T h e  a n t i c i p a t o r y  and preemptive  orientatim of initial  research and mmitoring
appears to have vir tual ly  d isappeared . T h e  irrplicatims  o f  t h i s  f o r  t h e
c a p a b i l i t y  o f  t h e  m m i t o r i n g  syst#n t o  g e n e r a t e ear ly -warning  o f  poss ib le
envirmm#ttal  dangers or threats warrants rrrwe detailed examinatim.

Varicus technical innovat ims, such recycl  ing irm oxide material collected in
air  c leaning  devices  in  the  Ste lco  b last  furnace , are  sub jec ted  to  detalled
study.  Such studies  =e rquired  by regulating agencies ( in this case by the
Ministry of Envirmfnent 1 w i t h  l i t t l e  o b v i o u s refermce  t o  some o v e r a l l
s y n o p t i c  pevspect ive o f  mvir-metal managmt  a t  Nant  icoke, nor  to  any
regional planning pwspect  ive.

A variety of monitoring  activities are being undertaken in the Nanticoke area
by various governmt ag#rc ies, as well  as by the industries.  Yet there  i s  no
administrative mechanism for the sharing and exchange of different kinds of
monitoring informat ion. F o r  t h i s  ream, i t i s  d i f f i c u l t  t o  establish  a n
overal 1 p i c t u r e  o f  regimal mvirmrnmtal t r e n d s  a n d  t o  e v a l u a t e  their
signi f icance f o r  p o l i c y  a n d  planclrng i n  t e r m s  o f  desired or  undesrred
outcaws. There is certainly a widespread in formal  network that serves to
gather, t r a n s f e r  mvirmmmtal  informatim  a n d  cmslder  its irrpl lcatlms. &t
how t h i s  w o r k s  and to  tiat extent  i s  i t  e f f e c t i v e  i n  ccntm;lqing with t h e
problms of modern l i fe  i s  a  matter  deserv ing  further  attmtim.

Perhaps
future t

as a r e s u l t  o f  t h i s  s t a t e  o f  a
rmds o f  mvirmmental,  ecmomic

f a i r‘5, uncert a1nty and unease over
social c hange seem t o  per,slst

71 brdar  tliles, interviev  (14,07,1%91.

72 Douglas  Da@, intervim (12,05.1%9);  N i g e l  Rlchatdxm,  mtwvlw  (11.35.1~); U. R a y  Effer,  :ntw!w

(09.05,  I9m.

” tbgh Eider, lntervlw (11,05.1%3),

74 6ofda-1  Meisc8-1,  Intervied (17,05.1%9).
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amorrg many citizens, govwnmt  o f f i c i a l s  a n d  i n d u s t r i a l  managws.  I n
coopwatim  with the Ministry of fivir crxrrent, Chtario ydro, Texaco and Stelco
are presently pwling  their data fov a review of the prqzosed  CJW air qua1 ity
model package. To hat extent xlrh data revieslrs  or technical asseswts can
satisfy the feelings of unease about an uncertain future r-ins to be seen.
tit since no mdjor p&l ic informaticn or pub1  icatim program is envisaged in
the Haldimand-Norfol  k area, it is d&t ful that  such informatim  cal  ibrat im
exercises will  make a significant cmtribut ion. 73

Lhdoubtedly  many Nanticoke research results have led to policy changes. 8ut by
m MS h a v e  t h e y  a l l  done s o . It is n o t  imiately  o b v i o u s  tiy some
research and monito?ing  was incorporated into the plming  praess  Mile other
informatim -red to be ignored. W is it clear how  research, ideas and
informat  im originating outside the Nantic&e  area f iltw  thrvh transforming
the various mcr\itoring  and planning activities associated with the industrial
canplex.

The Nanticoke story suggests that there has been no direct, systemat ic  or
susta ined  1  ink  betwem  the  generat im o f mvirmta1 in format  ion and the

- design and irrpl#nentatim  of policy and mgoing planning (Table 9, Table 10).
This raim irrportant  questims such as: mat might be the criteria for
judging whether envirmrrwrtal  information is relevant, cmlete  or useful for
planning purw?  14ho is respmsible for making such judmts?  kho makes
th#n in practice? b tiat basis are they made?

These wtims tend to be ignored or sidestepped by those most directly
involved in managemmt of the Nanticoke envirmmental  mmitoring  system. They
argue that the success of the program shald be determined primarily in terms
o f  i n i t i a l  o b j e c t i v e s  - outputs in relatim to inputs A rather than in terms
o f  b r o a d e r  mvirmmental  managmt  artcanes.

There is little question that in terms of program outputs &ich centred m the
generatim  o f  t i m e  s e r i e s informat  im m b i o p h y s i c a l  pararrreters, b&ant icoke
research achieved everything it  set out to do and mOTe. 8ut in terms of policy
and planning outcomes, the irrportance  of Nanticoke research and monitoring  in
bringing about mvir -ta1 tnanagment  irrprov-ts  SeemEi less cbvious.

The importance of posing evaluation quest ims in terms of program outcomes
rather than artputs  is underlined by those tie point to recent research m
lmg term cwrrulative biophysical  and scscial imacts. This suggests that in
many cases mall and slow long term changes can have large, signif icant and
u n e x p e c t e d  e f f e c t s  i n t h e  f u t u r e . I n  o t h e r  Mrds, f u t u r e  expansim  a n d
upgrading of the industrial  complex  may lead to iwacts unform in the pre
and post operational studies of the seventies and early eighties. Nonetheless,
at Nanticoke, there is universal agreemen t that expmsive and detailed

7s J&n kings,  intwvleu  (08.05.1989).
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TABLE g. HISTORY  Of ENVIROWENTAL  M A N A G E M E N T  R E L E V A N T  TO THE
NANTICOKE  I N D U S T R I A L  C O M P L E X  - 1958 to 1 9 7 9

1977 hticda  Envirownt  ffaqmmt hoqru mtJlishd,

1976 1Clldl~dSbrfoik  lhshwe  P o l i c y  rrtablisbed;  Ririrtry  o f  kturrl Rewatcn relearn
teclclroicrl  rqd m Mdirmd-Wfolt  raqioa.

1975 st@ke bqirr  conrtrrctioa  of doctj  3 kr buffer  me ntablished  Around i n d u s t r i a l  coqttx;
hxwo bqiar  centructior  of refirefy,

1974 )(rldiur(-bfolk  lrhfwe Study phlisM; bgiawl  kaiciprlity  of thldiund-llorfolt  and
six lirttict auaiciprlitk repIKe tuo cowtin and twrty-ei*t locrl mnicip4litim;
hoviacirl  6owramat  rmqaizrtion ctertm Hinhttin  o f  Enriranmt,  lktarrl Rnoracn;
cwrtmctba of Stdco till bqims.

1972 Ila1dimd-WfoJk  Study  raparts rdeaul~ Oatuie Hydra strtior bqins cywrtinq;
Eaviranamtrl  hotectioa  Ikt pm4d.

1971 FoWrl Bqrrtmt  of Environat  crrrtadf loq Point Rqicm Coawvrtiaa  htbority  for~A

1970 ~Idi~Sbrfolk Study publish Envirowmtrl @gtriul  of regiocr  (Cbirrrryt  St*)1 Ttxaco
joinr EC,

1969

I%4 btic&e  bvir-t  Cmittn  WC)  ford; Stelco  MOUMM ~1~s to boil4  %tH\  wrh at
IId icoke.

1967 Ontario  Hydra  byins comtruct  inq pmrrrt in9 rtrtioq M, LMds lad hfitr ~4 OWrio
ltydto bqia  firrt studier of hat input ht0 irk@, local biology, iath Bwgn, revye aad
a& dispel wthdr.

,958 Ii9 Creek Gmefvrtiorr  Authority forad.



TABLE 1 0 . H ISTORY O F  E N V I R O N M E N T A T A L  M A N A G E M E N T  R E L E V A N T  T O
T H E  N A N T I C O K E  I N D U S T R I A L  C O M P L E X  1980-89

1989 Provincial  review  of Regional  Governrent in Haldirrnd-Norfolk;  NEC  Report revieving voter
related research to be released; Grand River proposed for Heritage River designation.

1988 F e d e r a l  Environrental P r o t e c t i o n  A c t  prcsed;  O n t a r i o  H y d r o  m o u n t e r  F l u e  GCS
Oesulphurir~tion  Progrrr; HOE announces  HISA  progrrr.

1987 llOE  mnounces proposals for a Clean Air  Progrrr  to control  er issions rt sou rce ;  Texaco
upgrades  re f i ne ry  t o  p roduce  lead free gas; netvort of air ronitors  reduced ,  i nc lud ing
three Ontar io Hydro sulphur dioxide raeplers;  Ontario 6overnrent  requires Ontar io Hydro
to reduce acid gas er issions; Hdldiarnd-Norfolk  ESA inventory corpleted.

1986 UNESCO designates Long Point Biosphere Reserve.

1985 NEHP and N E C  aerged;  respons ib i l i t y  f o r  r i r  quality mitoring t rans fe r red  fror T o r o n t o
to Hamilton  WE; t!OE  and fMAF  conduc t  t h i rd  s tudy  ou a i r  pol lut ion irpacts  on crops; ME
irplerents spills response prograr  under E P A  A c t ; tlNR  t r a n s f e r s  r e s p o n s i b i l i t y  f o r
Ndnticoke  to Ldke E r i e  f i s h e r i e s  llrnrgeaent  Corrittee  i n  A y l r e r .

1984 Netvork of air monitors reduced,

1983 Intensive phdse  of MEHP rnd NEC research ends; nev Plrnning Act pdssed.

1982 OW dhd  ME c o n d u c t  s e c o n d  s t u d y  o f  d i r  p o l l u t i o n  irpdcts  o n  c r o p s ;  ldst p u b l i c
inforrrtion  serinar  orgdftized  b y  M C  and  held in Sircoe,

1980 Stelco begins product ion rt Nrnticoke; OHAf rnd f!oE study rir pollution irpdcts on crops;
C i t y  of  N d n t i c o k e  D i s t r i c t  Pldn  prrtirlly  a p p r o v e d ;  Econoric  Counc i l  of  Cdnldr  reledses
study of environrental  regulat ions rt Nrn t i coke .



biophysical  mitoring  c a n  b e  s u b s t a n t i a l l y  reduced ,6wlthat  s i g n i f i c a n t
retim in the usefulness and relevance Of infortnatim.

The issue  i s  c lear ly  not  *ether  morritoring  s h o u l d  cmtinue,  but  rather  *at
monitoring s h o u l d  b e  undertakm a n d  hw t h e informatim gmerated m i g h t  b e
used for rrranagemerrt  and  p lanning  p u r p o s e s .  bhat forms of CqrmUn i cat im and
m#hanisms  o f  inst i tut  icnal  organizatim might e n s u r e  t h a t  t h e  g a t h e r i n g  o f
envirmmmtal  information is kept relevant to policy and planning cmcerns? By
the same token, how might planners, politicians and citizens be persuaded to
cmsider  the ir  ac t ims  in terms of the findings of  research and monitoring at
a tirrr! t h a t seems increas ingly  duninated  by ShOTt  term po l i t i ca l  expediency ,
spur ious  ecmomic calculat ims, and a capricious public minim?

C u r r e n t  proposals  fran the Ministry of  Environm#lt  advocate  nmitoring  of mre
exot ic  a i r  po l lutants . Inpl-ting  such Knitoring  is  l ike ly  to  be  expmsive
a n d  w i l l  n o t  a v o i d  t h e  d i f f i c u l t i e s  o u t l i n e d  a b o v e . Yet, t h e  Nant icoke
experience suggests that more detailed rrrcr\itoring of narrcklly  defined parts of
t h e  mvir anmerrt i s  l i k e l y t o  b e c o m e  l e s s  a n d l e s s  r e l e v a n t  t o  p o l i c y
quest ims .  This  i s  because  those  engaged  in  mvirmmental  p lanning  s tr ive  to
integrate  many d i f  fermt  environmEnta  ccnpcnmts  in a way that is useful for
t h e i r  ok p r a c t i c a l  p o l  i c y  p u r p o s e s  w i t h i n  t h e  c m f i n e s  o f  a  speci  fit
gqraphical  place.  In this way, regimal planners are c m c w n e d  with  further
developing policies for such matters as Envirm tally Sens i t ive  A r e a s  (ES&>
and shovel ine land use plans tiich c m t i n u e  t o  b e  l a r g e l y  e x c l u d e d  from
c m s i d e r a t i m  in the Nanticoke  research and mitoring p r o g r a m s .

The c u r r e n t  P r o v i n c i a l  revlw of R e g i o n a l  G o v e r n m e n t  rn Haldimand+brfol  k
could offer an ivortant  opportunity for undertaking a ccnprehmsive  review of
t h e  p o s s i b l e  r o l e  o f  mvirontnental  mitoring i n  r e g i m a l  p l a n n i n g ,  Various
workshop techniques are now available for bringing together interested parties
t o  u n d e r t a k e  syst#natic  assesmts  of the f u n c t  Iming  of mitorlng s y s t e m s
and the relevance of  informatim generated for policy purposes.  Also advances
i n  infwmatim t#hnologies  a p p e a r  t o  o f f e r  n e w  qportunit ies f o r  lnprovlng
the use of  mvirmmtal infortnat im in  po l i cy  and p lanning .  These  could be
u s e d  t o  b r ing  scimtists,  p l a n n e r s ,  managers, r e g u l a t o r s ,  p o l  icy rakers a n d
loca l  res idents  together  to  explore  the  managmt  and p lanning  impllcatims
of m o n i t o r i n g a c t i v i t i e s  c u r r e n t l y  b e i n g  undertakm

77
in the Reglm in a

systematic way.

76 M. Sawtag,  R. Evwltt,  1. Rattie,  0. Coin&t, C. Uolf, J. Truett,  A. Dwcey  nd C. Helling,  Gmulativo  E f f e c t s

hewent:  a c o n t e x t  f o r  further re9drch  nd tie!cQ&,  &&grand  Pv (Ottava: C&K, 1%7);  tQh  Eisler,  Intefvieu

(11,05,1%9);  U. Ray Effer,  interview N9.05.1Y89);  R. 0. berm, intervleu  (19.05.1Y63;  Douglas Dc$e, mtwvleu (12.05.133Y);
hriur  Lusts, interview (12.05.1969);  Go&n Mxn,  lntervleu  (17.05.1969).

77 C .  S .  tblling,  btlve... op.  cit.; Femc T o t h ,  ‘ P o l i c y  Exerclws:  o b j e c t i v e s  and  design  elwents’  ~IU!I:!~

a4 bm ((WI 19(3): 225-25;  fame Toth, ‘Policy  Ererc~ses:  praedutes  md ~qiesefitdtm’  SiauldtIm nd Gws (1%) 1?(j):
256-276;&y  D .  Brew,  ‘kthods f o r  Syntks~s:  Policy E x e r c i s e s ’  I n  IL C .  Clarlr  Md R. EO  h feds,)  Sustambble  k+elmmt Jf

t h e  8ioc;ghere  UZa&r~Cge:  Wedge Uliwslty  RKS, lW, pp.  4 5 5 4 7 3 ;  M. Krawetz, Y. R. n#Cuuld  ti P. Nichols,  A fr;wr

for effective mitwlnq,  A &ickgrand  Pw (Ott&a: C&%X, 1967).
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&t to &at extmt c a n  s u c h  t e c h n o l o g i e s  o v  techniques  of policy  e v a l u a t i o n
veal 1 y t inpvove’ envivmnrental  managmt at Nanticoke? Wat might be relevant
cvitevia fov  j udg ing  impvovemnt.3 MO shald m a k e  s u c h  judgmmts?  Ch *at
b a s i s  s h o u l d  t h e y  d o  so? W h a t  d o e s  t h e  intvoductim  o f  a n  i n f o v m a t i m
t e c h n o l o g y  o r  manag-t p r a c t i c e  pvesuppose a b o u t the ‘ d e f i n i t i o n  o f
envivmfnent  p a n d  about how  infovmatim  i s  processed  i n  t h e  local  cormunity?
Such quest ims a r e  seldom a d d r e s s e d  i n  v e l a t  i m  t o  p a v t i c u l a v c a s e s  o f
envivm~tal  managwnent  1 ike the Nanticoke  research and monitoring program.
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I V .  C O N C L U S I O N S :  in format ion  in planning and p o l i c y

The brief dixussim  in the previous s#tim of the claims that have been m a d e
wt ecus of research and rrr=nitoring  serves !o i l lustrate  that  perhaps  the
Mticoke  program has not bm the ObvicxS  and overtielming  SUC@SS it a p p e a r s
a t  f i r s t  sight.  w attempt  at evalwt i n g  t h e  s t r e n g t h s  ad waknesses o f  t h e
r e s e a r c h  a n d mitwing program i l l u s t r a t e s a l s o t h e  d i f f i c u l t i e s  o f
e s t a b l i s h i n g  a bas is  upcn which an asses-t can prae&.  It is not #la@ to
ask uhether the Nanticoke program be#r  a success. To be practically useful,
th i s  evaluat  im quest icn rmst be posed as :  h a s  N a n t i c o k e  r e s e a r c h  a n d
m o n i t o r i n g  b- a  success in terms of  some s tated  goa ls , standards,
aspiratims  or in relatim to mvirm ta1 protectim  at similar  industrial
c e n t r e s ?  T h i s ,  o f  c o u r s e ,  b e g s  t h e  questicrr:  mose goals ,  those s t a n d a r d s ,
&ose  aspirations, and tiich industrial c#rtres  can be considered similar to
Nant icoke?

In an effort to ovwccme  the impasse to evaluatim,  posed by these questions,
I sought  to articulate a set of  key assesrnent  issues t h a t  k e p t  r e a p p e a r i n g
during the course of my i n t e r v i e w s , reviews and f ie ld  t r ips .  Tm s u c h
evaiuatim criteria became evident:

Cnarrow  or broad; biophysical  or SocioummicJ

research and tznitoring  have hem cm fin& rather inflexibly to a
narrow range of bic@ysical  parameters which have hem of 1 ittle
dir#t  inter-t to those mgq& in regimal policy and planning.
L&spi te  - suggestims t o the cmtrary, scrcio-eccncmic
parroters  have not hem researched or /7~y71  tor& almgside the
bicphysical  mes;

Cuse  ful or i rrel even t I

a w has opened  up bet- ever inproving technical proficimcy
i n  t h e  g a t h e r i n g  o f  bicphysical  informatim  (e.g.  exotic air
pollut.wts)  and the informtim  nks of those mgagal  in regimal
@icy and p l a n n i n g  (inplicatims  of pollutim  p a t t e r n s  f o r
recrmtim patterns OY land use cmtrols1;

C formal  OY in formal; high or 1~1

those engag& in gathering mvirm~tdl informatim dpcedr
unapprEvlative  of the challmges  of policy and planning, JLiSt  dS



planners a n d p o l i c y  makers are not fully aware o f the
LaKertainties, inaccuracies and pr&abil ities associated with
EnvirmmEntal  informtim. ?here is no systmtic  mping program
of dissuninatim  of research and mitoring  results to the pub1  ic.
hbr is there an any attmpt  to draw m local knowl&p in any
oqanized  MY;

there has bm a persistent lack of cmrdinatim in the gathering
of mvircv37Bm ta1 informatim  and its 416-t cwicatim for
the purposes of policy and planning. Ehvirmmental informatlm  is
coll#t&  and tmds to be stored m a sectoral  basis (water,  dir,
fish, soil 1, ra the r  than  m a spat ia l  me  <&gitn  of r-hldi-d-
h&folk);

research and mitoring h a s  cmtributed  greatly to inproving
s c i e n t i f i c  her-standing  o f  the  wrkings o f  the  bimysical
mvirmm#)t. In -Y ways? Nanticoke rmrch  has 1 ed the way
t#hnicall  y and mthOdOlogica1  ly in bimysical  research not ml y
by systa&icaZfy gathering a great dml of data, but also by
allowing rmrchers to gain cmslderable  field experimce;

it r-ins unc lear to &at extmt the existing research and
msni toring systan rYIWld be eff=tive i n  a n t i c i p a t i n g  serious
mvircwrrntal  changes that mi@ result from stresses induced from
bemd the laal a rea  o r  from sine mdjor accidmt or owrgwcy a t
the industrial ccnplex. Metheless, various agencies have hem
willing to crndertake  studies in respmse to citizm complaints,  as
in  the  cake o f  t h e  a g r i c u l t u r a l  a s s e s - t  resmrch  cmducted
jointly by the Ministries of fivirmmt and Agriculture and Fd;

[fixed or --mdedJ

frun the outset the research and mitorlng  program wds expl fcl tly
cmceiv& as a pre and post mrattm  study khrch mid be md
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da.n me ccnpleted.  In e f f e c t ,  t h e  Mnticoke  research pvqvam ’
cam? to an md  in  f 4su a s  h a d  by pIann&  a t  t h e  cutset.  mly
routine mcnitoving and ad hoc research cmtlnue  tcday,

VesEc;rVCh a n d  mltoving wds ovganized  ccqevati-ly  thvcugL,  /EC
and/wF by a sml I gvcup  of technical experts and managevs fvm
indtrstry and governn#7t. The pub1 ic, plaints,  and policy makers
engam in vegimal to laal planning have been 1 avply  excludd
fvcn, active pavticipaticn In Mticoke  research and nwnitoving.
7he /EC/~ ,Milckcpey  adcpted d u r i n g  t h e i r  mst active  pericd
(197p_lB3>  cmtved m experts infovminq the public, va ther than
m invol -t of citizms  In saw lntevactiw process o f  mutual
1 eavn ing;

8. LR%'JIZ..TICNX EHSIS

[elite ov participatory1

Cfov/7lal, informal ov nm-existmtl

all waluatim of research and mcnitoving MS undertakm  m the
basis of scimtlfic  and technical  sufficiency by hEc and WY.
Theve h a s  hew, no  formal  v-1 vmt for vevi&r by citizms  and
pu&I ic aFcie5 in the ccntext  of broader vegimal  p o l i c y  a n d
planning issues. Evaluatim  has hew, undevtakm almt exclusively
i n  t e r m s  o f  pvogvam cutPuts,  rather  t h a n  program  vises t o
outside factors or bvmder  policy artc-;

10. CZZST

Chig’,  ov 1owJ

research and mcnitoving can be exmsive. It is important to spEF]d
m~ey m v-vch and nxni toving in a kc;ly that Ensures  short and
lmg term @icy ad planning c m c e v n s  ave met to the greatest
possible degv=. This my require m’ov expenditure m fundmtal
ov background research as wds the case in Gnticoke,  but this In
it-1 f provides no guarantee of sufficimcy for the puvposes  of
pal icy and planning. I n  v e l a t i m  t o  hbnticoke, there appears
wi despvead sent1fznt that a gvea t deal o f  /ro3ey MS V-t
unnezessavily  m .sc@~sticat& studies  (such a s  t h o s e  cmtr& M
phyt@anktm>  that in retrospect  appeav  to h a v e  hew, of mavglnal
inportance. Mitlgatlm  measuv= and plant deslg, modlflcatlms
stemming fvm my of the studies undevtakm  h a v e  n o w  rlin i n t o
many milllms  o f  dollars. I t  v-ins uncIeav kho +cxlld  pay f o r
evaluatims  of mvlvmmtal  research and mltoving,  and m &at
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basis they should do so. At h&d J Coke, no pvov2s~m has made for
forfnal  prcgran evaluatlm, l e t  alme kho should pay f o r  i t .

After surveying the strengths  and weaknesses o f  r e s e a r c h  and rnmltoring i n
terms of these ten evaluatlm  cr i ter ia , the Nanticoke example illustrates both
t h e  d i f f i c u l t  is and fut i l  ity of  trying to come to  a  conc lus ive  evaluat  icn .
Marrbigucus  assesrnent seems  beymd  reach in  the  Nant icoke  case ,  even thargh
there  i s  r i ch  docummtat ion, n o  a p p a r e n t  ccntroversy,  and a w e l l  d e f i n e d  s e t
o f  p rog ram ac t iv i t i e s . A case in point is that the  various perms c o n s u l t e d
dur ing  the  course  o f  th is  s tudy  put  d i f fer ing  enphasis  m the issues o u t l i n e d
above. T o  sosrre  dE?gYEe, determinat ion  of past strengths and weaknesses  seemed
t o  r e f l e c t  t h e  c u r r e n t  p u r p o s e s  ( e x p l i c i t l y  o r  oth#rwise)  of t h e  p~sCn
cmerned, as well as the intent ims  o f  the  evaluator .

Reducing the Nanticoke story to a s e t  o f  t e n  e v a l u a t i o n  c r i t e r i a  d o e s  n o t
inply universal agrm t a s  t o  tiich o f  them i s  rrrost irrpovtmt.  Nor  d o e s  t h i s
a r g u e  that  the  interpretat ion  givm to  each  criterim has 5ome w i d e s p r e a d
legitimacy, nor  indeed  that  cmsmsus over  the  range  o f  i ssues  addressed  i s
possible,  or even desirable.

However, ident ifylng  a  se t of  c r i t e r i a  d o e s  p r o v i d e  a n  cqportunity for a
systatic  exchange  o f  opinion a n d  p o i n t s  o f  v i e w  abcut ways  o f  irrproving  a
research and monitoring program for the purposes of policy and planning .  Th is
i s  irrportant,  as i t seems the  key  to  a c m s t r u c t i v e  evaluat  im 1 ies in t h e
o p p o r t u n i t y  t o  wigh u p  a l t e r n a t i v e  i n t e r p r e t a t i o n s  o f  incomplete  lnformati?
a b o u t  the  deSlgn,  inplernentatim, prqrws and broader  e f fec ts  of a prcqram.

Thus,  a u s e f u l  evaluatim  i s  m e  t h a t  u n c o v e r s  problems in i t ia l ly  unforsem  or
unimagined, p r o v i d e s  a n  opportunity  for  re f lec t im among  t h o s e  i n v o l v e d  w i t h
the program, a n d  o f f e r s  some b a s i s  f o r  p r o g r a m  i n i t i a t i v e s  t o  b e g i n  a f r e s h .  T o
s e e  e v a l u a t i o n  a s  a w i t c h - h u n t  f o r  aqportiming  b l a m e , an o p p o r t u n i t y  f o r
debunking apparmt success, or a soap-box for preaching about aat should have
b e e n  d m e  b u t  w a s n ’ t ,  seems a s f u t i l e  a s  i t  i s  i r r e l e v a n t  t o  improvIng
mvironmmtal  managmt.

78 This f i n d i n g  i s  conlirned  i n  t h e  l i t e r a t u r e .  S e e  f o r  exaqle,  D a v i d  R .  MXlur, To1lou-q  to envirmmt~l

iqact  messaent:  learning  frca Cnddian  6overnrent experIenceI  bvlrcnrental  f!cfiltori~  dnd  Assesvent  (1987)  8:199-215;  P u l
Tarlinsa and Sarwl  P, Atkinson, ‘Environ&al  audits: a litwature review’ Envirawntal Hmitorinq and Cksessemt  (1987)  a:
239-261,

79 The  notim of us1n-g  evalwtitn  frareuorks  to mate creative and  useful pal  icy dixussion hK been  prcwed  by
my, See for erlqle,  &rclay  tbdxn,  IWIn bchc ad Joseph 1. Scbfer, Iad quct evalurtia In th deslgl  of large  xrle
urban  systeas’ Journal  o f  the  &r~cn I n s t i t u t e  o f  P l a n n e r s  (1974) 4 0 :  255-265; ti II. Vul  )Pyel, ‘@pr=k  to strateqlc
mitormg: a cm stujy qmach’  Geofarw  (1979) 10: 389-405;  !&AM A hinkw, q, cit.; )(Jad,  kDorrrld  wd N i c h o l s ,
q. clt,; H, Y. CAlkins,  The  Plamq tlonltw:  an accmtab~llty  theory  of plan e v a l u a t i o n ’  Envircrwnt  nd Plminq (1’99)  1 1 :
76-759;  k Krauett ad U, R, IWuuld, A review of the effectiveness of said1 IrOUt  KnitWIN  (nd mt dgpro#k Ifi
w, OWua:  Cnadin  Envircwwental  Assess&  Rewrch  Gall,
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The ten evalu&im  c r i t e r i a  generated i n  t h i s  attqt t o  e v a l u a t e  Nantrcoke
rmrch & mitminq serve also to provide  a point o f  d e p a r t u r e  f o r  f u r t h e r
invest igat ion . Three strategies f o r  f u r t h e r  r e s e a r c h  a p p e a r  f r u i t f u l .  Each
centres  m the role  of i n f o r m a t i m  i n  p01  i c y  a n d  p l a n n i n g .  The fwst would
involve  cwarative  study of other research  and rrrcnitoring  Programs assoc iated
with &or industrial centres , such those associated with oil develcpmt In
the S c o t t i s h  S h e t l a n d Islands. This approach o f f e r s  t h e  p-sibil i t y  o f
c h e c k i n g  t h e  g e n e r a l  a p p l i c a b i l i t y  o f  t h e  sumnary c r i t e r i a  t h a t  appeared
important  in the Nanticoke case, as well as a chance to examine  further  the
research  approach  us& to id-t ify such criteria.

The secmd  strategy would s t r i v e to attain a better understanding of the
N a n t i c o k e  situatim  through  more deta i led  evaluatlm  of the role of r e s e a r c h
and mcnitoring  in federal, provincial, regimal and municipal planning. This
ccluld focus m ccrrparing  the  d i f ferent  points  of view m t h o s e  i n v o l v e d  i n
gmwating  environmental information and those ho strive to make use of it in
pal icy and planning.

A third strategy -id shift attent im away fran spec i f i c  case  s tudies  o f
envirmmtal  xnitoring  taJards a rrZOre  e x p l  icit invest igatim of the use of
informatim and cam-un icatim in pol icy  c m t e x t s . This could involve using the
Nant icoke exmle  as a start ing  point for in-depth interviews with e x p e r i e n c e d
~informatim-handlevs’ such as pol iticians  or pub1 ic interest a d v o c a t e s  a n d
‘CaTunMicat  im experts ’ s u c h  as J o u r n a l i s t s  o r  public r e l a t i m s  men.  T h e
purpose  o f  th is  would  be  to  construct  &els of  hou  in format im is  used  in
pol icy cmtexts. T h e s e  m o d e l s  cculd then serve as terrplates  for ccrrparrng a n d
cmtrast ing f u r t h e r  exarrples of  envirmmtal  mitoring f o r  p u r p o s e s  o f
pol icy. T h i s  could lead  to  the  deve lopment  o f  gu ide l ines  for  the  des ign  o f
envir-ta1  mmitor ing  systems that  remain  re levant  and useful  in  po l i cy
cmtexts over the lmg term.

T h e  c e n t r a l  thm of these research propositims centres  m f inding  ways  to
irrprove planning programs by further ing  understanding  o f  hew lnformatlm  1s
c r e a t e d  a n d  used f o r  p u r p o s e s  o f  p o l i c y  a n d  evaluatim of  po l i cy . A t  t h i s
po int , i t  i s  worth  cmsider ing  just  khat cmst i tutes  mvirmrrr#ltal  i n f o r m a t i m
a n d  &at d o e s  n o t ?  khat i s  t h e  basis for d e f i n i n g *at i t  c m s t i t u t e s
e n v i r o n m e n t a l  infortnatim and hat does not? MO defines this7 fire definlt  ims
of informatim 1 ikely to change over time.7 HaJ d o e s  envirmmmtal  informatlm
trigger actim in policy and planning.7 Mat  i s  the  ro le  o f  lnformatim  in t h e
pol icy praess?

The (in format im’ re ferred  to  in  these  questims seems c r i t i c a l  n o t  only t o
m c n i t o r i n g  t h e  mgoing  effectiveness  o f  po l i cy  and  p lanning ,  but  a lso  to
undertaking  pract i ca l ly  use ful evaluat  ims  o f i n d i v i d u a l  prqrams.  B e t t e r
appreciat  im for these quest ims, and for possible  answers, it SBE, may l e a d
t o  irrprovemmts in the d e s i g n ,  lrrplernmtatlm, mcnitorlng a n d  evaluatlm  o f
envirmmEnta1  pol icles and prqrams.

I t  seems  apparent  t h a t  t h e  cmcqts o f  qinformatrm’  a n d  ‘cmlcat im’, cr’
the ‘sex ial prmxsing’ o f  t h a t  rnformatim, w a r r a n t  clo5er cmslder3.t  lcn.
T h o s e  ~4~0  have i n v e s t i g a t e d  t h e  cmcepts cmc lude t h a t  althaqh  mat
cmst itutes mv~rmmental lnformat  1m appears intuit lvely obVLa_lS,  tn
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pract i ca l  terms the  cmcept is sl ippery  and  diff icult  to pin dm. They  a r g u e
that the rrrost  promising  way of mdwstmding  the use and misuse of  infomakm
(however  de f ined> in  po l i cy  c o n t e x t s  is to c m s i d w informat  lrn as intimately
1 inked to ‘CCIMLL~ icat icn’. By cmicat icn, they  do  not  r e f e r  sinply to an
act of u t t e r a n c e  t h a t  ‘ t r a n s f e r s ’ in format im through a  k ind  o f  cmduit  fran
m e  p e r s m t o  a n o t h e r , but to d r e l e n t l e s s l y repeating p r o c e s s that
sirmltaneously  b r i n g s  t o g e t h e r  i n f o r m a t i m , utterance and understanding  at
every instant. 00

In this sense, infm-mat i m  1s n o t  5ome  well d e f  in& m t i t y  o r  fnaterial  t h a t
can be transferred without distortim  from me per- to another or to many.
Rat her, ccmunicatik  is cmceived  as an ongoing process by which individuals
a n d  xx:ieties i n f o r m  thwlves  abcllt *at i s  h a p p e n i n g  around  them ( a n d
within them).

This v i e w  o f informat im-ca7mJn icat im appears  to  b e b u t t r e s s e d  b y
cmsiderable ethnograph  LC , psychological and  phi losophica l argument and
evidence .  Yet ,  tiere envirortm#l ta1 research and mitoring  programs have aimed
t o improve planning, those involved t y p i c a l l y treat in format im as d
po l i t i ca l ly  neutra l  and  tangib le  cormr>dity  that can be &atimally  used to make
bet ter  policy and plans for cmtending  with the future.

Thus, t h e r e  a p p e a r s  t o  b e  a c o n t r a d i c t i o n  b e t w e e n  recmt t h e o r y  o f
in format im~amun icat im (informat  ion as mgoing social  process of l e a r n i n g ,
de f in ing , understanding> and the creation and use of environmental information
in research, mmitoring a n d  p l a n n i n g  c o n t e x t s (informat i m  a s  n e u t r a l
cormrodity  to  be  t ransferred>.  I f  th is  i s  so , t h e n  krhat  are the irrpl i cat ims o f
the r a c e  t o adopt informat  im technolog ies for e f f o r t s  t o

9
irrprove

envirmmtal management and planning.

In order to offer answers to these kinds of questims,  it would seem necessary
to e x a m i n e  c a s e exaq3ies o f  de1 r b e r a t e  attqts t o  u s e Envirmmw,tal
information for the purposes of  policy and planning. Perhaps ,  irrproved  pol ICY
a n d  p l a n n i n g  will st#n not  f rom lrrproved  qchannels  of cmicaticn’ o r  ‘ITIore
caqwehensive  d a t a ’ , but  f rom a  be t te r  appreciatim for haJ t h o s e  i n v o l v e d  i n

80 See for exaqlo,  koqe  SIeiner,  After Babel: aswcts  of lanqwqe  and trnslaticm  (Lmdm: Oxford Lhiwsity
FWSS,  197%;  Awn  Havley,  tbn Ecology:  a theoretical ewy (chicqo:  University of Chicago Press, 19%); Miklas  Luh;w,
Ecolcqical  Commicatim  (London:  Polity Press, 198%.

81 See for exaqle, Clifford 6eertz,  The Intwpetatim  of Cultures o(eu  York: Basic Books, 1973);  Jurp H&ems,
Covuricatmn nd the Ewlutiorr  of SOCiety  (Boston:  &an, 1979);  E. CIstle,  Ilrforrat  IOn,  Cocwnicatian  wd the Policy Process
Mashington  D.C.: Resurces  for the future, 1563);  Edward T. Hall,  The Dance of Life: the other dlmlm  of tire  Meu York:
IWW  F%s,  1964);  Dax4d A. SCM,  ‘l’k Gxduit  ktqhu: 4 case of fr;lre  ccnflict  in  cur  Idngurge  &A langwge’ in MTW
Ortony  ted.1 ktw and ThaJqht  Cabldge:  C&ridge  University Press, 1%);  Edward  bm and Haor wky, bfacturlng
Gmmt:  the Political EC~IOW of the bass t!edla CIb York: Pantheon Ms, 193);  Herbert  Sim, kdels of hhaJqht  Volw [I (kv
WKI: Yale Ulwwty  Press, 198YL

82 There is a grouing  lltwature  on this topic,  see  for exaqle Bryan Glastonbury,  Wer L*dola,  and  Stuart  Tale
MS) [nforraticm  l~tmoloqy  ti the km Sew~ces (Chichester:  Ylley, 1988);  Ruth finm?+M,  &MW 51~~ ml K#neth k+n
kk.) Infofutm Technology:  social  issues (Lmdcn:  tbjder  and Sta@tm  In aswclaticn  vith the open  Ihivwslty,  1987).
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envirorun#rtal  management  programs c m c e i v e of information and c -icat ion.
I n d u s t r i a l  pro_iects  such as Nanticoke  or programs such as Remedial Act 1a-l

Planning in the Great Lakes Basin o f f e r  a n  o p p o r t u n i t y  to investigate  this
propositim  further through case study oriented research. This might cmtre  m
four practical quest  ions that seem  pertinent:

1. mat do pecple  need to know? Ghy?

2 .  Mat d o  pqle  know?

3. HY+J  do they get their knowledge?

4. Mat people  are we cmcerned with in 1 to 3? My?

Cmsiderable  research experience suggests that such quest ims can be tackled
with the aid of ethnographic techniques of interviewing and cbservatim.  These
i n v o l v e  a  me r igorars, systemat ic  and in-depth interv iewing  o f key
informants than undertaken during t h e  c o u r s e  o f  s t u d y  dwribed i n  t h i s
report . a

In sum, t h e  g o a l o f  m y  i n v e s t i g a t i o n o f  N a n t i c o k e  h a s  n o t  b- t h e
cmstructim  of some  unambigucxls o r  u n i v e r s a l l y  p e r s u a s i v e  evaluatim  o f  the
research and mmitoring program. Rather, Mat h a s  b e e n  irrgortant  thrcughcut,
at least to me, is furthering understanding of issues cmnected  with the very
process  o f evaluat  i m  o f major research and m m i t o r i n g  p r o g r a m s .  a7
r e f l e c t  i m ,  i t i s  t h i s  k i n d  o f  -tinrent  t h a t  prorrpted  I-IYZ to r e f o c u s  m y
a t t e n t i o n  d u r i n g  t h e  c o u r s e  o f  t h e  s t u d y  from a pr-cupatim  with  Mat is
k n o w  a b o u t  t h e  f u n c t  iming of environmEnta  protectim  at Nanticoke, to  an
i n t e r e s t  i n  h o w  a n d  “hy it is knm. P e r h a p s , t h i s  l e d  me a l so  to  pose  t h e
we p r a c t i c a l l y  o r i e n t a t e d  q u e s t  i m s  &cut *at cmst itutes envirmmental
i n f o r m a t i o n ,  h o w  It is Tpraessed9 d u r i n g  mvirmmtal managem#lt  a c t i v i t i e s ,
and  hw t h i s  m i g h t  b e  a f f e c t e d  b y  t h e  lntroductim  of varlas in format Lm
technologies.

In this study, I have tried to explore the strengths and weaknesses of a rna~or
Canadian research and mmitoring program in terms of its usefulness for policy
and planning .  In a d d i t i m , I have tried also to draw atterrtim to how  I  went
about u n d e r t a k i n g  t h i s  t a s k  b y  i t e r a t i v e l y  a s k i n g  q u e s t i m s  o f  p e o p l e ,
dawnerrts  and my-1 f .  At the outset, the  s tudy  began with  two quest ims:  (1)
how might me eva lua te  r e s e a r c h a n d  mitoring  p r o g r a m s  f o r  mvirmrrr#ltal
prot#tion?  and (2) Haylr  might evaluation of such programs be lrrproved?  It has
ended up by posing yet more quest ims about the role of  in format i m  a n d
cormunicat  im in envirmmental manag-t.

This process  o f ask ing progress ivel y rare f o c u s s e d quest 1 ms has cmvincd me
that *at counts in research is the devel cq-mmt o f a deep understandlng  of the

03 Jves P. $radley,  The Ethnoqra&lc  Intwviev  Uku York: HoIt, ~uxhart  and Uilxn,  1979);  Jares P, Spradley,
Pafliciprnt  Cbrendtiocl  (rceU  Yorlr:  tblt, Rmhart  .ad U~lsm, 1930);  Osvdld !&WY a-d G, hark Wcepfle,  Sfitrmtlc Flelti~k:
ethnoqraghlc walysls  and data r;naqwent,  2 Values (Eeverly Hills: Sage, 1987);  J. Eyle and D. Il. 51th ids.) Cualltat  l,e
kthods  III HMI  6eow@yl  Cubr~Cge:  Pol ity Press, 1553);  &rgess,  cp, cit.
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questions  pm (to Aat extmt are  they  useful, l e g i t i m a t e  a n d  r e l e v a n t ? > .
M7atever  ‘answers ’ t h e r e  m i g h t  b e  foliw  as corollaries  of t h i s  insIght  i n t o
the real nature of  the questions.  In this w a y , the research approach adqted
in this study represents merely a sySt#natic a n d  discipl  ined attwrpt  t o  a s k
progressively sharper quest ims about &at we know, hat we don’t knw and
*at we thought we knew - not a search for ult imate ,  mduring  and universal
ansuers about how environmental Mnagement  should or should  not proceed.  T h i s
a p p r o a c h  c m  h e l p  irrprove  environmtal  rMn.agmt  by  prov id ing  a  bas is  for
more mlightened  discourse and dialogue ammg those involved.
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Tel : (519) 747-0394

Fax : (519) B-121 1

Mr. H. Eisler
c/o Stelco
P. 0. 80x 2030
btario L8N 3Tl

@ril 10, 1%9

Dear Mr. Eisler:

I am writing to ask you to participate in a Canadian
Environ-ta1  Assessment Research Council (CEMC)  study CYhich is investigating
the design, inplmtatim  and motoring  of inst itut  imal arrangmts  for
envirmmental protect im. By inst itut imal arrangements, I refer to (1)
legislaticn,  policies, rqulatims, agencies,  publ ic  and private interest
grarps; (2) non-tatutory mechanisms for managmt,  such as informal and
formal agreemerrts, procedures and cmtracts; (3) cmrd inat im or  o ther
irrplementat  im arrangemerrts, such as joint  planning or management cosrmittees
involving several agent ies and groups (41 formal and informal declarat ims or
designations of Jurisdlct  im, rwmslbil  ity, and goals.

As part of the study, I am examining the system of institutims and
regul at ims hich was put in place over a decade ago to protect the
environment ararnd the Nanticoke industrial cmplex m Lake Erie’s north
shore. I am d o i n g  t h i s  thraqh  a s e r i e s  o f interviews with per-s ho
part ic ipated in a 1980 Ecmunic Ccuncil of Canada study tiich assessed t h e
regulatory system at the Nanticoke industrial ccrrplex.

My purpose in interviewing those involved in the initial irrpl-tatlm
of  the  environmental  protectian  system over .a decade ago is to secure  their
v i e w s  a n d  i n s i g h t s  m the  changes  in inst i tut ions , pol ic ies, plans and
requlatims  that have occurred at Nantlcoke.

Please find #~closed  a copy of the research proposal for my study. The
specific goals are as follows:

(1) to provide  a cmtemporary  rev iew  o f  envirmmtal  protect:m at Nant:ccks
i n  t e r m s  of  Env~rmaxzntal,  pollt lcdl, salal and ecma-nic  changes predlcs&
during the planning of the Nanticoke ccxrplex;

(2) t o  e x p l o r e  h o w  a n d  LA7y InstLtutimal  arrangemeclts for Pl7V1~~fD3Ttdl

protect im have changed since their incept im i n relatlm t o szc !I
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interviewee’s understanding  o f environmental, econm1c, scxlal  a n d
lnst Itut imal change at Nant  icoke;

(3) t o  e x a m i n e  t o  hat e x t e n t  c h a n g e s  i n  i n s t  itut i m s ,  p l a n s ,  p o l  i c i e s .
regul at ions, a n d  managmt  p r a c t i c e s  h a v e  b e e n  prcqted  by the findlngs of
environmental  mwritoring  and scientific studies;

(4) to  consider  hw to mitor c h a n g e s  i n  i n s t i t u t i m s ,  plans, pal icies a n d
regulat ions assa lated with m v i r m m e n t a l  p r o t e c t  ion in a way that might
cmplement  bicphysical, e c m u n i c , a n d  salal rnpact  rrrcnitoring.

As this research follows on from the Ecmomic Council  of  Canada study of
mvirmnrental regulat  ims a t  Nant  icoke, I  a l s o  e n c l o s e  a  swmary o f  t h a t
study.

1 am studying for a doctoral degree at the School of  Urban and Regional
P l a n n i n g ,  Lhiversity  of Waterloo. Pty research  centres  m irrproving  the d e s i g n ,
e v a l u a t i m  a n d  mcnitoring o f inst itut imal arrangements  for  envirmmental
prot#t  im. I am esp=ially i n t e r e s t e d  i n  h o w  g o v e r n - t  a g e n c i e s ,  i n d u s t r y
and c i t i z e n s  c a n c o n t r i b u t e  t o ifrproving  p o s t p r o j e c t assessment and
mitoring of mvirmmental  costs  and  benef i ts .

I h o p e  t h a t  yat wi l l  agree  to  be  intervim  as part of  this s t u d y .  I
wcxlld  also 1 ike to discuss how me might most  use fu l ly  go  about  waluat  lng
i n s t i t u t i o n s , regul  at ims, pol icies and plans f o r  mvirmmEnta1 p r o t e c t  im
assoc iated  with  major  industr ia l  develcpmts,  such as those at N-anticoke. In
t h i s  c m t e x t , I  would l i k e  t o  a s k  y o u r a d v i c e  a s  t o  o t h e r  p o s s i b l e  c a s e
studies tiich might i l luminate the advantages and disadvantages of  different
i n s t  itut imal arrangefrents f o r  mvirmmental  p r o t e c t i o n .  I  w i l l  telephme i n
the next few days to arrange an appoint-t.

Yours sincerely,

Rafal Seraf in

Enclosures:

1. PropoSal t o  CEHX f o r  a  s t u d y  e n t i t l e d : “Monitoring Inst itut imal
A r r a n g e m e n t s  f o r  Envirmwntal  Frotectim  in Envirmrwntal Inpact Assesmts:
t h e  c a s e  o f  t h e  Nantlcoke Industrial  Ccrnplex, Chtarro.

2. Execut ive sunmary  o f 1930  Ecmanlc CuJnCll  o f Canada R e p o r t  cn
“Envirmrwntal  R e g u l a t i m  o f  t h e  Nanticoke Industrial  Cwplex”;

3. A p a p e r  b y  J . G .  N21sm,  J.C. D a y  a n d  S .  Jessm e n t i t l e d  “Regulatim  f c r
Envirm~tal  Protect im: t h e  Nantrcoke  Industrial  Complex, btario, C a n a d a ” ;

4. A tab le  1  isting lnstltutlms  and regulat ions r e l e v a n t  t o  mv~rmmental
protectim at Nantlcoke In 1 9 8 0 .

Note :  re fer  to  bibliqraphy  for items 2 and 3.
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MONITORING INSTITUTI0NA.L  ARRANGEMENTS  FOR ENVIRONMENT=
PROTECTION IN ENVIRONMENTAL IMPACT ASSESSMENTS: the case of the
Nanticoke Industrial Complex, Ontario

A Proposal to the Canadian Environmental
Assessment Research Council (CEARC)

Rafal Serafin

PhD. Candidate,
School of Urban and Regional Planning, University of Waterloo

BACKGROUND: The core of  the $5 bil l ion Nanticoke industrial
complex on Lake Erie’s north shore comprises a Stelco steel
plant, a Texaco refinery, and an Ontario Hydra thermal generating
s t a t i o n . In addition, the complex contains an industrial park
with over 70 sites. Townsend new town was built nearby to house
those working in the complex.

In the twenty-one years since Ontario Hydro first announced
plans to build a generating station, a multitude of studies have
been undertaken to assess and monitor environmental impacts
stemming from the Nanticoke development.

A Nanticoke Environmental Committee (NEC), comprising
representatives of government and industry, coordinated much of
this research. The initiative to assess environmental impacts
spanned nearly 15 years, involved dozens of researchers and cost
many thousands of dollars. It led to the development of some
innovative institutional arrangements which promised much for
environmental protection of the Nanticoke region and its
environs.

PURPOSE: This research focuses on furthering understanding of
institutional processes relevant to environmental protection and
monitoring. At Nanticoke, a large number of agencies and
organizations  with a variety of mandates are engaged in the
ongoing task of environmental protection and monitoring. There is
a bewildering array of interorganizational arrangements, mandates
and legislative control  across a multitude of  MAsdictions.  S u c h
dynamic sets of  interconnected institutional arrfngements  have
been referred to as ‘organizat ional  ecosystems ’ .

The proposed research is to examine institutional
arrangements of  Nanticoke in relation to post-project
environmental assessment and monitoring.

1 Francis, G. (1987) Toward Understanding Great Lakes
‘ O r g a n i z a t i o n a l  E c o s y s t e m s ’ ,  J . Great Lakes Research 13(3):233.
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S p e c i f i c a l l y , the research comprises three objectives:  (1)
To provide a contemporary review of the system of environmental
protect ion in the Nanticoke Region which stemmed from extensive
environmental assessments during the seventies; (2) To explore
how and why institutional arrangements for implementing
environmental protection at Nanticoke have changed since their
incept ion ; (3) To propose an approach for monitoring change in
institutional arrangements associated with environmental
protect ion . Such an approach might serve to c o m p l e m e n t
biophysica l , economic and social impact monitoring.

NEED : During their initial  stages,  Environmental Impact
Assessments often involve a lively mix of  government agencies,
public  interest groups, and industrial  proponents.  Typically,
there is  also a large measure of  controversy,  scientif ic
research, media attention and public debate. This often centres
on regulatory responsibil it ies and monitoring arrangements.

Although comprehensive audits of systems of environmental
protection are often recommended, once a project has been allowed
to proceed, few such opportunities are pursued. Even when these
are undertaken, the  focus  i s  on  reassess ing  b iophys ica l ,  soc ia l
or economic impacts. Changes in institutional arrangements and
associated modifications of  regulatory and monitoring eff icacy
are seldom considered relevant to post-assessment monitoring.

Improvements in institutional arrangements have been
frequently proposed in efforts to3improve  assessments of  impacts
and the usefulness of monitoring. In contrast, mechanisms for
post-project monitoring of  the institutional arrangements
themselves have been seldom proposed.

Following a review of social impact assessments, some have
proposed principles of ‘proper organizational  arrangement ’  f or

2 See  for  example  MacLaren, V. and J. Whitney  (eds.) (198%
New Directions in Environmental Impact Assessment in Canada,
Toronto: Methuen.

3 See for example Bankes N. and A. Thompson (1980)
Monitorinq for Impact Assessment  a n d  Manaqement,  A study p r e p a r e d
for the Economic Council of Canada by the Westwater Research
Centre, University of  British Columbia;  or Munro,  D.,  Bryant ,  T,
and A. Matte-Baker (1986) Learninq from Experience: A State-of-
the-Art Review and Evaluation of Environmental Impact Assessment
Audits, A Background Paper Prepared for CEARC.
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sustainable post-project monitoring.
4 These included the

fo l lowing: (1)  responsibil ity must match authority;  (2) the
structure must recognize interdependencies among the various
agencies involved ; (3) responsib i l i t ies  ass igned to  the
monitoring organizations  should match their informational,
technical and financial resources; (4) their must be mechanisms
for ensuring continuity of  professional and technical  support;
(5) the  des ign must  fu l f i l1  r i tual is t i c  ob l igat ions .

The proposed research intends to examine the relevance of
these principles to the understanding of how changes in
institutional arrangements for environmental protection might
exacerbate or mitigate impacts. This might contribute to
improving the effectiveness of  post-development evaluations of
environmental, economic and social impacts.

With reference to the Nanticoke situation,  the research
proposed here might shed light on important questions such as:

(1) What have been the successes and failures of environmental
protection associated with persistence or change in institutional
arrangements?

(2) To what extent do changes in institutional arrangements
respond to environmental change detected?

(3) Do they do so effectively, e f f i c ient ly  and equitably?

(4) Should monitoring of institutional arrangements be an
integral part of post-assessment monitoring of environmental
impacts?

(5) I f  s o , how might it be done and who should be responsible for
i t ?

The proposed research will  l ikely contribute directly to the
fo l lowing CEAEX  priority areas  o f  research :  monitor ing  protoco ls ,
cumulative effects assessment, EIA management and decision-
making, post-development evaluation, and improvements in
administrative procedures.

METHODS: During the seventies, the Economic Council of C a n a d a
sponsored a study to examine environmental regulations at the
Nanticoke complex. Inst i tut ional  arrangements  that existed p r i o r
to and following the initial phase o f  industr ia l  deve lopment  were

4 Kravetz,  N.,  MacDonald,  W. and P. Nichols (1987) A
Framework for Effective Monitoring, A Background Paper Prepared
for CEARC.
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comprehensively documented and analyzed.
5

The research proposed here  wi l l  use  the  analyt ical  f ramework
a n d  m e t h o d s  d e v e l o p e d  i n  t h a t  s t u d y .  T h e s e  i n c l u d e d  (1) a  r e v i e w
o f  i n f o r m a t i o n  c o n t a i n e d  i n  g o v e r n m e n t  a n d  i n d u s t r y  r e p o r t s ;  (2)
a  s u r v e y  o f  o p i n i o n s  o b t a i n e d  t h r o u g h  i n t e r v i e w s  w i t h  g o v e r n m e n t ,
i n d u s t r i a l  a n d  i n t e r e s t  g r o u p  r e p r e s e n t a t i v e s ;  ( 3 )  a n a l y s i s  o f
c h a n g e s  in  f e d e r a l , p r o v i n c i a l  a n d  m u n i c i p a l  l e g i s l a t i o n  a n d
r e g u l a t i o n s .

RAFAL SERAFIN
Schoo l  o f  Urban  and  Reg iona l  P l ann ing
U n i v e r s i t y  o f  W a t e r l o o
Wate r loo
O n t a r i o  N2L 3Gl

J u n e ,  1 9 8 8

5 N e l s o n ,  J .  G . ,  J. C .  D a y ,  a n d  S .  J e s s e n  (1980) -
E n v i r o n m e n t a l  R e q u l a t i o n  o f  t h e  N a n t i c o k e  I n d u s t r i a l  C o m p l e x ,
Working Paper  No. 7 ,  E c o n o m i c  C o u n c i l  o f  C a n a d a .
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p l a n  8.17)
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APPENDIX 3

As a green field industrial  develmmmt, Nanticoke is a clear case of planning
f o r  mvir-ta1 p r o t e c t i m  a n d  mitoring. I’m interested  in  ta lk ing  about
the lessms (good and bad) we can draw from your experience with Nanticoke for
improving cmtwary envirm ta1 a s s e s - t , plannrng  and  rrrnitoring.

1. khat was your role in planning  and managerrr#lt  of the industrial dwelqnent
at Nant icoke?

2.  Over  khat period were  you  invo lved?  Are  you stil l  involved? If  so,  in tiat
way?

3. What stands out in your mind today about the Nanticoke experience?

4. l&at mid yell say were some  o f  the  successes  and  fa i lures  o f  mvirmmental
p r o t e c t i m  a t  N a n t i c o k e ?  &at were the ingredimts  that  cmtr ibuted  to  those
Ucesses  o r  f a i l u r e s ?

5. Wat would you have dme dlffermtly at Nant  icoke, given hindsight?

6. &at a d v i c e  w o u l d  y o u  g i v e  t o  i n d u s t r y ,  govern-t  a n d  c i t i z e n s  w i t h
respect  to  envirmmmtal  protectlm  and rrronitoring  at grem f ie ld  deve lopments
such as Nanticoke?

7. Looking back over the past 25 years, me of the striking things is the
changes  in legislatim,  policy and manqemerrt mg the institut  ims involved
in envirmmmtal management and mitoring. mat are the lrrpl  i cat ims o f  t h i s
s tate  of  a f fa i rs  for  industr ia l  deve lopments  such  as  Nant icoke?  Wuld it be
important to n#rritor such institutimal changes?

8. To Mat  extent have the cmtroversies mcmntered during the planning o f
envirmmental  protectim  at Nanticoke remaIned relevant? These included (11
the dock; (2) the b u f f w  zme  and  a i r  p o l l u t i m ;  (3) involvemmt  of the local
pub1 ic (espec.  c o t t a g e r s )  ; (4) grCklth  o f  the  indust r ia l  park ; (5) w a t e r
pollut im irrpacts m  L m g  P o i n t . D o  Y- feel these cmtroversies were
technical? Or were they mOre to do with pol it its, percept im and
misin format ion?

9. lhat was the role of  scimtif ic studies undertaken during the planning
phase?  Were  thqr pivotal or i n c i d e n t a l to the design and lmpl~tatlm  of
envirmmerrtal protectim and mitoring?

10. D i d  p o l i c y  d r i v e  t h e  g a t h e r i n g  o f  sclmtific  i n f o r m a t i m ?  Or did t h e
sc imti f i c  informatim shape  po l i cy3 I s  t h e  distinction  an irrportant  m e  rn
ycur view?
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11. Mould you consider the
the Nant ic&e Environrrrental
critical importance in the
exist today?

Nanticoke Envirmcrrent  -ittee (MC> (water )  and
bag#rrwrt  Ccnrnittee (W> (air>  to have been of
planning phase? In aat form do these cornnittees

12. During the planning and cmstructim phases various stipulations for
monitoring were m in the granting of permits? We the requirmts
fulf i l led?

13. CYhat rnmitoring  praedures are currently in place at Nanticoke? Do you
have any studies, reports or references that describe aat is currently being
morritored?

14. Given that the envir mmmtal protection system at Nanticoke  has undergme
dn evolution. How mid yar go &cut evaluating its successes and failures in
order to irrprove its performance? How would you test the ongoing performance
of dn #rvirmn#rtal  prot#tim system?

15. NW does currmt  industrial output and per formance c-are to initial
asp irat i m s? i+u does the anticipated role of the Nant icoke plants co(Tpare to
the realized role in current management , planning and forecasting?

17. ti balance, do you feel optimistic or pessimistic about the future of
envirmmental protectim and managment  along the north shore of Lake Erie?

18. Mat  are  the ma&r  c h a l l e n g e s fat ing envirmmental  protect im at
Nant icoke, today and in the future? How would you go about ensuring
environmental protection at Nant icoke cdn meet th- chal lunges?

19. Mould you be willing to review and c cmnent critically on my report?
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Map N u m b e r
R e f .

A P P E N D I X  4

NANTICOKE  A I R  M O N I T O R I N G  S T A T I O N  N E T W O R K  1 9 8 6

1 22057 Nant icoke Creek
2 22070 Nanticoke Village
3 22071 Simcoe
4 22074 Texaco
5 22083 Dogs Nest
6 22086 Cheapside
7 22087 Jarvis
8 22090 Port Dover
9 22092 Rainham/Sandusk
10 22093 NGS Flyash  Area
11 22094 Townsend
12 22901 Long Point
13 22904 S. Walpole Schoool
14 22907 Nant icoke Vi1 lage
15 22961 Nant icoke North
16 22964 Stelco North
17 22965 Dogs Nest/Huy  6
18 22883 Jarvis Met. Tower (OH)
19 22908 Decewsville (OH)
20 22910 Garnet (OH>
21 22911 Balmoral (OH>
22 22913 Nanticoke Road (OH>
23 22914 Sandusk (OH>
24 22915 Kohler (OH)
25 22919 Peacock Point (OH>

Lot at i o n

OH - operated by Ontario Hydro
TSP - total suspended particulates
CH
TRb

- h y d r o c a r b o n s
- total reduced sulphur

0
b

- ozone
N
DFX

- oxides of  n i t rogen
- dustfall

F - flouride

Parameters Monitored

F
DF

F?
So f CHx, 03, NO,

F
S O  , T R S , N O
TSb

X

T S P
TSP, DF
DF

so2
S02,0,N0 ,Wind/Temp
SO &HI 'TSP CH TRS
S02, TSP, ;Hx, ;RS ‘!

bTS ,F
TSP
TSP
Wind/Temp

so2
so2
so2
so2
so2
SO,so;

SORE  N&it&e  Envircwntal  Gmittee (1387)  I985  Au Uity DA Surary,  Hariltcn:  flinlstry  of Envlror#ent,
i&St calhrl  RPglon, pp. 4-5,
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