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o CHAPTER 1

= ;Introductlon N _ﬁ. el

~ The questlon of determlnmg acceptable levels of rlsk has been examrned by many o

‘risk researchers for a number of years., Much research has centred atound the
increased understandmg of public perceptions of risk for the purpose of developmg -
'approaches to reducing the apparent conﬂlct between pubhc perceptlons of risk and
expert predrctrons of risk. : : S |

- _ Envrronmental r1sk issues compr1se a partlcular subset of thls research w1th spe01frc .
. -additional problems resulting: malnly from the amount of uncertainty that ‘usually .
" surrounds environmental risk issues. This uncertainty has fuelled _public scepticism |

about experts’ ability to make accurate assessments and it has proved very dlfflcult
. to set publicly acceptable levels for enwronmental r1sk C

Envrronrnental risk issues often carry avery. hrgh publ1c profrle Belated dlscoverres -

of considerable health risks such as. those posed by abandoned hazardous waste: - b'

sites, long-term low level radiation exposure and water and air pollutlon have caused
the United States Environimental Protection Agency (USEPA) major problems The
- Love Canal site near Buffalo, New York, provided a_ public mandate for the
.estabhshment of the ‘Superfund and also initiated a number of other leglslatlve
procedures desrgned to ensure that respons1b1hty for dump sites can be establlshedi )
* and that companles and owners can be. held accountable ' .

- Problems wrth the management of the Superfund and further exammatron of the

o , hazardous waste disposal question have shown that there are very many more. sites

. requmng some attention in the Unrted States than was envisaged. The reallsatlon
* ‘that there was likely t0 be a shortfall in the funds available for clean up.along with
~ concern that there was a dlscrepancy between agency- expend1ture on different :

,pol1c1es and the degree of risk posed 1n1t1ated a ‘move towards the use of risk -
 management as.a decision-making tool (Landy etal, 1991). It had become obvious
- that faulty or poorly managed hazardous waste dumps (now called repositories) -
- pose a significant environment hazard in the United States, the risks involved may
' ctually be’ consrderably less than other environmental risks faced by communities.

 The questlon then became how to establish a process for strateglc action and the

need to set prlormes for deallng w1th envrronmental hazards

In- 1987 the USEPA produced a report entltled Unﬁmshed Busmess (1987) that--
.comprlsed a comparatwe assessment of env1ronmental problems. This report was

© reviewed in 1989-90 by the Science Advrsory Board (SAB) of the USEPA. The

- SAB’s objective was to recommend stratégies for reducmg major environmental risk -

by a combination of risk comparison and risk reduction technlques ‘The emphasrs ol

“in thelr revrew was on estabhshlng a sc1ence-based’ approach to the problem and,



- significant conclusions were reached abouit the derivation and use of a ‘hard science’

- framework for comparing 1 risks and setting priorities. - Whilst the SAB review was
- in process, a pilot program was being established in three of the 10 federal regions

and in several states 1mplement1ng the approach outlmed in Unfinished Busmess

-One of the problems 1dent1f1ed in the Umted States as-a result of the Superfund
- experience is that piecemeal policy makmg is expensive and ineffective. William K. -
Reilly (1990) in a speech to the National Press Club at the time of releasmg the
. SAB report entitled Reducing risk: ‘setting prlormes ~and strategies for
. environmental protection likened the approach taken to envrronmental risk. as'_- ‘

~similar to the video game Space Invaders: “Every time we saw a.blip on the radar ’
screen, we unleashed an arsenal of control measures to eliminate it”. Very little- -~
_attempt was made to assess the success of these measures and the composrte nature: :
—.of enwronmental nsk was seldom consrdered ' : :

One of the crucxal pomts to arise from the Unfimshed Busmess pllot pro_|ects is that
for this type of pnorrty—settmg approach promoted by the SAB.to be successful it

" must have strong (local) political support from a philosophical perspectrve This

support must be long term because this approach to environmental risk reduction
. is not a short-term approach. The actions which are recommended as part of the
nsk reductlon strategy must be- followed up and evaluated for effectlveness

The methodology proposed and promoted by . the USEPA in’ a serles ‘of pllot =

- projects highlighted some of the difficulties encountered by a pohcy-makrng agency .

in trying to put policy measures into practice. The methodology also has application
~ to strategic planning for institutions - an' aspect that has been considered widely and
B bemg pursued by USEPA and some of the states 1nvolved in the pllot pro;ects

L1 Ob,)ectlves ;

- ".'The spe01flc ob_]ectrves for thlS pI'O_]CCt are
to examine the use of rrsk reduct1on techn1ques as a tool for env1ronmental' '
protection, to develop. an appropriate . framework for- New . Zealand

S ~ conditions, and to test this framework by applymg it to the Mlnlstry for the
Envrronment S work programme

- ‘The mam thrust of th1s work consisted of obtalmng and rev1ew1ng the cons1derable v
amount of literature available from the USEPA descrlblng the series of pI'O]eCtS -

undertaken and supported by the Agency as part of its comparatrve risk programme S |

In addltron however I was fortunate enough to be able to have f1rst hand eontact

- with Ph111p Miller from the Washington State Department of Ecology who had been

. personally involved m the Washington State application of the methodology. :
-Washmgton State was ‘one of the four states chosen to 1mplement the I'lSk reductron -
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. approach and the preliminary results of th1s p1lot study have been publlshed as a
- series of. reports under the, Washlngton 2010 logo

- Through discussion with Ph111p dur1ng a visit to New Zealand he identified a number - .
of the practical difficulties involved and also indicated the future for the SAB’s
_ approach to environmental risk management at least in terms of Washlngton State’s
experience. He also brought with him up-to-date information about the pilot study -
- including the Roadmap which- we would have been unable to obtain without .
“ considerable delay. In particular, he provided direction by preventing us from .

- following a number of potentlal blind alleys. We would like to express our gratitude
. to Phrhp and to say that whilst he is no way to blame for any inaccuracies or

" . omissions, his ass1stance contrlbuted greatly to the approach adopted and outcomes ' -

- of this, pro;ect

. "The operatronal obJect1ve of - the prOJect has been stated above However, the
: pro;ect had a larger purpose or goal: that of exploring in more detail the context of
the - ‘science-based’ methodology developed by the. USEPA to determine. its -

apphcabrhty to environmental management in a broader sense. The results of th1s o

overview are detalled in Chapter 8

1.2 Structure ‘o‘f 'th'e publication

In Chapter 2 the class1cal approach to r1sk comparlsons and risk assessment is
briefly summarised. ' This is followed in Chapter 3 by a summary of the process

o developed by the USEPA covering the series of reports beginning with Unfinished
.- Business and concludmg with the Roadmap document currently available in draft

form. In Chapter 4 some of the pilot projects are examined, with. reference being -
made to the application at Federal region, State and City level. This is followed in
* Chapter 5 by a review of the EPA Roadmap document. In Chapter 6 a framework
~is proposed for apphcatron in New Zealand of the risk’ comparison approach to
. -environmental ‘management, including recommendations as to suitable areas of -

application. This framework-is expanded on in Chapter 7 wherea small case study.

©_is constructed. In Chapter 8 the outcomes and potent1a1 apphcatlons for this :
methodology and the pl‘O]CCt 1tself are consrdered -






CHAPTER2 ’:, ER

Rlsk comparlsons as an approach to I‘lSk assessment

'Rlsk is a compos1te concept 1nvolv1ng both a frequency or probablhty, and a
E magmtude There may be several pOSSIble outcomes associated with an action, and '
actions designed to reduce one risk may. cause -an mcrease in other Tisks. For
example, increasing the length of a sewage outfall pipe may reduce the risk of
pollution in one area, but increase it in other, more distant areas. In such a case, -
' the humian health risk can be measured using estimates of the probability of disease .
(calculated from water samples) and the probable population affected. Uncertamty
- is not the same ‘as risk. Uncertamty is a characteristic of some risky situations
* where lack of mformatlon about the r1sk components or the poss1ble outcomes :
means that prease estimates. of risk cannot be. made

R1sk analysrs is an mformatmn gatherlng approach that prov1des systematlc and.

rational methods for 1dent1fy1ng, estimating and managing risk and uncertainty. Risk

assessment is one tool used by risk analysts. The application of risk analysis or risk
assessment will not by itself reduce or ‘eliminate risk. This function is part of the
R management process wh1ch uses the 1nformat10n produced by risk assessment

ThlS chapter describes: and analyses elements of risk analy51s fundamental to an
understandlng of the use of risk comparlsons for env1ronmenta1 management

21 , Risk assessment

- Risk .comparison methods have been used -for many years both formally and
‘informally as.an approach to risk assessment. Risk assessment is a three-stage
process of risk identification, risk estimation -and risk evaluation. The first two -
stages are generally. undertaken by risk analysts. They comprise analysmg the

- system (activity or proposal) under study, identifying all possible outcomes (new
. risks and changes in risk) and estimating the probabilities and magnitudes of their

occurrence. ‘The third stage involves evaluating the risk information gained from the-

. first two stages, €examining the possibilities for risk reduction or risk avoidance and -
estabhshmg the acceptability of the residual (remalmng) risk. This third stage is
usually undertaken by a decision maker who may be the risk manager or a part of

the risk decision-making process. Some researchers differentiate between the .

. -technical assessment of risk and the social assessment of risk where the soc1a1
_ assessment of risk’ equates to the eva]uatlon phase of rlsk assessment.

- The way in Wthh r1sk is estimated prov1des us with a way of d1fferent1at1ng between. |
different types of risk. For the’ purposes of this publication we are concerned with

. environmental risk which -incorporates ecological Tisk - (risk to the natural -



~ environment) as well as human health -and social risk (risk to things that society
values).- Value judgments are incorporated in the study of risk from the orlglnal
: dec1sron that an act1v1ty mvolves r1sk ' : ST

Rowe (1980) descrrbes four categorres of risk evaluatron approaches These are:

- risk comparrson approaches, _
- -cost-effectrveness of nsk reductlon,
- cost-nsk-benefrt balanclng, and

R V,meta systerns.

In brlef risk comparlson approaches refer to techmques that involve comparmg one

risk with ‘another, cost effectiveness of risk reduction looks solely at the cost of o

’reducmg risk and cost-risk-benefit balancmg makes trade-offs between costs, risks
~and benefits where risks will have cost and benefit attrrbutes Meta systems use
o combmatrons of the three main approaches ; '

This sectlon of the pubhcatlon is concerned w1th tradrtlona] ‘methods apphed to

* making risk comparisons. The basic principle is that the risk to be estimated ‘is

compared to “benchmarks, criteria or value judgements” (Ibid.).

22 Risk {accepta_nce'

Risk companson methods may be apphed ina number of different ways and for a.-
variety of purposes. In general they are used when it is not possible to estimate - |

risk. directly and surrogate approaches are required to provide information with
which to determine the acceptability of the risk being studied. Srtuatlons where
" environmental risk is a factor often fall into the category of low probablhty-hlgh

o consequence risk. These types of risk are typical of those requiring recourse to risk = -

 comparison methods. - For example, risks posed by natural hazards such as
earthquake and ﬂoodmg are associated with rare events whrch may have very severe -

"“ffconsequences Lack of experience of these events means that it is difficult to = |

calculate statistical risk estimates. Similarly, rrsks with a hlgh degree of uncertamty -
,may ‘be drfﬁcult to estlmate dlrectly :

© As R__owe v(Ibid.‘)‘eXplains’,- the"robjcctive of many of the methods used_‘_to‘ estimate
people’s perceptions of risk is to set a reference point that the public will accept as:

- reasonable against which other risks may be measured. Much of the -early research

- in risk perception concentrated therefore, on the factorsthat affect people’s
perceptlons of risk and hence- therr w1111ngness to ‘accept a certain level of I‘lSk ’
(erther 1mposed or encountered voluntarlly) : '

' kThe dlfflculty with this approach is that factors that affect people S perceptlons of -
risk are varied and the pubhc in general is not w1111ng to compare I'lSkS that have



| widely Adi’ff‘ering characteristics. Early att'empts .to_set levels of accjeptab‘le'risk usi‘ngv'

- risk comparison and risk referencing procedures did not recognise this unwillingness .
and in some cases efforts were made to set acceptable r1sk levels by companng' ,

" w1dely drsparate types. of r1sk

',In an almost apocryphal story, Rothschlld ( 1978) made the statement “So why not

- '-produce an index of- I'lSkS, so that you'can decide above what level road fatalities
~‘perhaps - you should get into a panic; and below what level - death from influenza -
“you should relax”. The attractive 1mpl1cat10n is that it is possible to use statistical . -

; and predlcted risk est1mates to produce a single 1ndex for dec1s1on maklng

' There“ are several major fallacies invol've’d Firs't' of all, predict‘e'd risk measures'
~(such as those requrred for estimating. nuclear power plant. risk) should not be
- compared with common statistical measures (such as road accident statrstrcs) As

_pointed out by Kates (1985), the “very complexity of the process of risk estimation

E weakens its cred1b111ty - This will be well understood by those familiar with the -
“many assumptions and the l1m1ted amount of raw data available for these. processes '
“In many cases they involve poor ‘statistical practice (and con51derab1e faith in highly.
,uncertam estrmates) Equally 1mportantly, it is'not valid to compare risks that the’

’ pubhc is exposed to voluntarrly with risks that are 1nvoluntar1ly Also, risks' with _

- common, well-known consequences should not be: compared w1th risks w1th
unknown dread type consequences : ' '

23 -Risk communicatiOn o

e N . o

'~It is (as pomted out by Roth et al, 1990) very temptmg to descr1be the Tisks of
‘hazardous technologres by comparing them with other better known risks. It must -

- be remembered; however, that these comparlsons reduce a multi-faceted value

system to a single dimension (as illustrated by Rothschild’s s1ngle index).- ‘Onie of the A',
puzzles of the risk communication process centres around trying to find valid
. comparlsons that can be used to provide information about particular risks that may
- not be well known. When unrelated risks are compared and unrelated analogles are
used it is important to make sure that the audience realises the significance of the -
comparlson by makmg it clear that the comparlson is made for a specrfic partlcularl']_
= purpose, that is, the risk ‘must be put in context.. Comparisons are useful for
' prov1d1ng a context for- and gaining a perspective of risk, but they should be made '

between rrsks that are calculated in sxmllar ways and that reﬂect 31m1lar values

‘The risk commumcation dilemma occurs at se’veral le'vels RlSk analysts need to

- communicate their inference and the results of their analysis to decision makers who

evaluate decide upon and implement (dlrectly or-indirectly) their decision. Dec1sron =

makers 1ncorporate many‘dlfferent criteria in. their dec1s1on—mak1ng process as well

as straight technical ‘riskiness’. . Managers (who implement decisions) and public--

~ sector decision makers face different problems and have different criteria but they
- both requlre clear, cons1stent comprehen31ble r1sk 1nformatlon o



‘ Rrsk comparlsons are often used by sc1entlsts ‘and decision makers to mform the
‘pubhc about levels of risk. Bean (1988) glves two examples of such comparrsons -
In the first instance ‘an EPA official was - quoted as using the analogy: - “the

‘contamination in your drinking water is like one penny in a stack of penmes from

~here to the moon”. The second example is concerned with waste disposal and is

g ‘given as: “the county produces enough garbage in a day to fill 100 football fields 14 |

- feet deep”. ‘Such analogies are ‘useful only if they prov1de a clear, accurate picture.

* In the first instance, the analogy is both mcorrect and incomprehensible (unable to

N be v1sua11sed) and hence likely to offend the. recipient of the information.- . The~ |
~ second analogy is informative, accurate and memorable. The point of usrng risk

_ comparlsons for information is not to try to convince people that they have no need.
- to worry. Risk comparlsons should always be dlrectly related to the: information -
' »requ1red by the recipient and care should be taken to estabhsh this’ reqmrement

24 . '1ndividual and societal risk

"There are two ways of apprOachmg rlsk estlmatron Indmdual nsk 1s defmed by the :

~ Institution of Chemical Engmeers as the frequency at which an. md1v1dual may be'f ,
‘expected to sustain a given level of harm from the realisation of specified hazards. ~ -

_ Although this-definition refers. only to’ frequency, and I would contend that risk
should be defined in terms of both.frequency (probabrhty) and magmtude, itis
approprrate for this component of risk. The Institution also defmes societal rrsk as -
the relationship between frequency and the number of people suffermg from a
- .specified level of harm 'in a grven populatron from the realisation of specrﬁed ;
.hazards : : S : :

- The important differentiation is between the risk to an individual, and the risk to -

- aspecific populatlon sub-group. At present there is no clear consensus on criteria

for societal risk or an obvious definition or descnptron Generally, where societal

"~ riskis estlmated individual risk estlmates should also be calculated since it is difficult:

“to define the populatron at risk. Risk comparrsons have been used to explore thew'fv -
~ concept of societal risk.. SRR :

R Some of the early work on risk compansons in thls area der1ves from Starr (1969,,-';. :

and 1972). Starr used economic risk and benefit data to reveal ‘patterns of

acceptable risk/benefit trade-offs. He prepared graphs of the number of fatalities

" versus the average annual benefit per person involved and hence deduced bounds

~ for acceptable risks. Starr explored the difference between risk encountered A
voluntarily and risk encountered involuntarily and concluded that “the public seems
‘willing to accept risks from voluntary activities . roughly 1000 times greater than-

o it would tolerate from involuntary activities ... that provide the same level of

~ benefit”. Subsequent researchers have not been able to reproduce these. results, but - |
. by d1fferent means have reached srmrlar conclus1ons (Frschhoff et al 1985)



One of the'_rnajor'difficulties as'soci'ated'with comparing‘ risks"depends upon‘the - |
criteria used to define the consequences of risk. Cohen (1985) refers to Criterion

A (the -average number of deaths per year). and Criterion B (the potential for :

. low-probabrhty hrgh-consequence events). Cohen’s thesis is that while in real world ,
~decision making Criterion A is always-used in ‘preference. to Criterion B, this is‘itself -
~ an unacceptable choice' since it results in' more deaths (using long-run average
likelihood probability estimates). It i is probably most 1mportant to describe’ clearly o
the consequences and criteria berng used : '

A related concept istha't_ of risk balancing._ This occurs whena newly introduced = .
risk has the effect of reducing other risk (most commonly this type of situation

occurs in medical treatments) Agam, risk- balancing is only vahd if the group of .
risks under exam1nat1on can be compared or measured on srmllar scales :

A major use of rrsk comparrsons for exam1n1ng socletal risk is in the construction
~of fN curves. This technrque isusedas a way of presentlng societal risk information

50 that different risks’ may be compared. . The x axis represents the frequency of
f occurrence ofa specrfred type of incident (f). while the.y axis represents the number
" of ‘occurrences in which N-or more people are killed or injured. /N curves are -
usually presented in log-log. graph form. The /N curve is a difficult concept and it

.. is not always obvrous how to compare two fN curves for two different situations.

Examples of fN curves can bé seen in Farmer (1967), Cuppola and Hall (1981) and
~ Fernandes-Russell (1988). Although /N curves provrde an easily presented graphical
image of comparative risks they cannot prov1de 1nformat1on about effects andshould - -
_.not be presented w1thout the raw data | : : : ‘

2.5 Equity "~i'ss_ues

When risks are compared it is very important to relate the risk to the ‘perceived’

" benefit. The related risk estimate techniques known as cost-risk-benefit balancing - - -
- and ¢ost effectiveness of risk reduction have been categorised by Rowe. One of the- . -

major social difficulties in all. of these approaches is that equity issues are not
‘addressed satisfactorily. - The group receiving benefit is often separate from the
j group bearing the risk. In the case of ecological risk the inequity is often even more

. apparent. - The problems are- ethical - they involve  the valldrty of comparing .

. immediate benefits to amorphous or long- term- costs ‘or comparing “widely diffused
’ benefits-to'risks that fall heavily ona spe’cific popUlation or vpla‘ce” (Kate‘s 1985).

" An individual’s Judgment or personal comparatrve risk perceptlon is a response to'
‘a complex process which takes into account a wide range of factors. Ind1v1duals‘

make decisions on the basis of risk comparisons every day and in th1s sense they
: choose the risks that they are prepared to tolerate (Thomas 1981)



We cannot simply use the cost of risk reduction as a way of choosing which risks to
deal with. ‘Society is aware of the high cost of some risk- protection measures and

approves of them. Preventative health measures and the vaccination of children’
provide an example. Generally measures that are seen as preventatlve are glven o

: greater soc1al emphas1s than ‘cures’.

o erson and Crouch (1987) suggest comparing and contrastlng I'lSkS usmg a series. of ‘
 different criteria such as toxicity, certainty of information, the voluntarrnesswof the
. activity, the source of risk, availability of common knowledge etc. Many of these '

criteria-are factors wrdely recogmsed as affectlng r1sk perceptlons

One way of 1ncorporat1ng the dlfferent factors that 1nd1v1dua1s take into account_“
when assessing the acceptablhty of risk is'to use vectors to characterlse the different

risks. Each component of the risk being ‘studied represents some measure of a
‘particular type of consequence (number of deaths or injuries, days of work lost, area
affected etc.) and different weights can be used to produce an- aggregate value
v (Hansson 1989). However, even this approach is not sufficient to incorporate

- properly the overlapping factors that contribute to the seventy of a risk. Hansson
' .(Ibid.) uses eight dimensions of risk (similar to those suggested by Crouch and

Wilson) to illustrate his belief that uni-dimensional risk estimates commonly used

for comparisons are invalid and that expert assessment should somehow reﬂect the

complexny of rlsk

26 The future

‘Many of the issues assocrated w1th concepts such as uncertamty, percelved rlsk and_ .
acceptable risk are less of a problem when comparative risk assessment (CRA) is -

- used to set broad priorities than when it is used to ‘make specific regulatory

“decisions since there is less need for precision in the former One of the purposes :

: of CRA is to better 1nform dec1s1on-mak1ng processes

. For the future it is llkely that the use’ of I‘lSk comparlsons as an aid to rrsk

o

communlcatlon will become an important area of study and apphcatron Therefore, -

~ it is essential that analysts and communicators be made aware of the need to ensure” - |
the relevance of their analogies and the comparablhty of the risks bemg used as

- 111ustratlons and referents

10



_ CHAPTER 3

"Rlsk management and the EPA

“In 1987 the USEPA (or EPA) produced a report entltled Unfimshed Busmess a

comparative assessment of . environmental problems (USEPA 1987) which
comprised a comparative assessment of environmental problems. This report was
" reviewed in 1989-90 by the Science Adwsory Board (SAB) of the EPA to determine

whether the approach could be used to derive strategies for reducing major

envrronmental risk by means of a combination of risk comparison and risk reduction .
techmques ‘The emphasis-in this review entltled Reducing risk: settmg pnorltles -

o and strategies for envircnmental” protection” (SAB 1990) was on estabhshmg a
science-based approach to solvmg problems. S1gn1frcant conclusions were reached .-

- about the derivation and use of a ‘hard science’ framework for comparing risks and.
setting priorities.. While this national level approach to the problem of assessing
environmental problems in terms of risk was proceedmg, a pilot series of regional,
state and. local applications of the approach proposed in Unfinished Business was .

“ being undertaken.. This Chapter reports on the findings of these two major national :

. prOJects whlle Chapter 4 concentrates on the reg10na1 state and local pro;ects

- The problerns faced by the EPA leadmg to-the 1n1t1a1 Unﬁmshed Business. report

- are outlined well in. Morgenstern and Sessions (1988). Since the establishment of
* the EPA in 1970, many ‘new’ problems have either developed or increased. in 4

importance.: ~The reasons for this include scientific uncertainty, long-term cumulative
effects, the recognition of environmental problern areas and the transfer of risk from
,one medrum to another ' '

As a result the EPA has been forced to. estabhsh prlorltles for ‘action so as to"

“apply its finite resources where they will have greatest effect” (Ibid.). Some of the -
difficulties involved in this priority-setting exercise include. the conflict between
statutory mandates and pubhc and pohtlcal pressure

 Environmental prob]ems tend to be long -term proble‘ms Therefore, environmental
management requires consideration of long-term perspectives. In an attempt to
avoid the ‘fire-fighting’ approach to environmental protection that was becoming "
increasingly evident, the EPA 1n1t1ated a policy approach based on the prrncrples of .
- risk management that was referred to as ‘risk reductlon - :

P The ba51s of thls pohcy approach was that the reductlon of envrronmental riskwould
be adopted-as an over-riding goal for the agency. One of the requirements for the -
- enactment of this policy is a systematic means of analysrng and evaluating risks,

effects and actions. However; many ¢ activities that pose risk to the environment
~involve considerable uncertainty and have frequency and magnitude components . .
that cannot easily be quantified. Under a purely technical or quantitative risk.
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assessment framework there is a fear that these risks may not be g1ven proper '
consideration. Added to this is the concern that in many cases the cause of disaster
or tngger for an event is human error which is partrcularly dlfflcult to incorporate :

© into quant1tat1ve analy51s Therefore, cautlon 1s requlred ‘

' ,Before proceedmg, it is appropnate to drscuss the role and the hrstory of. the EPA
and its subsidiary the SAB. The EPA was established by Congress in 1970 under
President Nixon. Its statutory Tole was as a regulatory authority and in pract1se it
. has always operated as a pollutron control” agency. Its roots lay in the recognition
of the 1mpact of toxrc chem1cals on hutnan health and the envrronment '

'At the time of the estabhshment of the EPA the primary responsibrlities of
~ protecting fish, wildlife, forests and other natural resources were already vested in
other agencies who were unwilling to give up their responsibilities. The EPA, as it -
now exists, was effectively & compromise after a proposal for a Department of =

- Environment and Natural Resources was defeated largely as a result of opposition

from other agencies who stood to lose ruch of their function to'such a department.- -

The new agency took over: the Federal Water Quallty Administration and. the

"~ Office of Research on Effects of Pesticides on . Wildlife and- Fish from the
" Department of the Interior; the Bureau of Water Hyglene the Bureau of Solid

B -Waste Management the National Air Pollution Control Admmlstratlon the Bureau
" of Radiological Health and the Office of Pesticides Research from Health »

Environment and Welfare;; ‘the Pesticides Regulatlon Division from the Department

. of Agriculture; the Drwsron of Radiation Standards from the Atomic Energy -

. Commission; and the Interagency Federal Radiation Council. ‘Not unexpectedly,- :
given the dissention surrounding its intended function, the EPA had some d1ff1culty -
in reconcrhng and meetmg the differing expectauons of it.

B Ruckelshaus who was appomted the first Admmlstrator of the EPA, took as a

. priority the: enforcement of existing legislation and was successful in greatly .

increasing the number of infringements prosecuted. The EPA then began getting - .

involved in the process of revising and setting standards. Notable cases included
revising the Ozone standard (1977), the Resource Conservatlon and Recovery Act.
: (RCRA 1976 amended 1980) and the estabhshment of Superfund (1979)

. The Superfund leglslatron followed the pr1nc1ple of shovels first, lawyers second’ o
- and 1mposed a levy on chemical feedstocks. There was controversy over thrs -
approach to the collection of a levy however, it did greatly simplify the process ,
- The deficiencies of the Superfund Bill were that it did not give any guidance on
- which sites should be tackled first or how the available limited resources should be
-allocated. It also did not give any consideration to how much clean. up should be

~ done (how clean:is clean) or how to determme an acceptable risk. As a result of |

a political mlx-up oil was omltted from the leg1slat1on causmg cons1derable political
.embarrassment ' : '
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o The dlrectlon of the EPA has. changed over the years as drfferent Admlmstrators |
have imposed their own perspective. Through the 1970s the emphasis was on -
health risks, whilst in the mid 1980s a change occurred in which greater emphasis

~was placed on‘ecology. In 1983 Ruckelhaus was re- appomted Administrator for a

. second term. He made a clear distinction between risk assessment as a scientific
"~ tool, and risk management as a political process. He believed strongly in’ public
~ involvement in determining environmental priorities. Ruckelhaus was succeeded by

- Lee Thomas who followed this philosophy by promoting risk management as a basis -
- for EPA decision making and comiissioned the Office of Policy Analysis under

chhard Morgenstern to co-ordinate a report examining -the relative risks of the .
various environmental problems that EPA has a mandate to address The result .

was publlshed as Unfimshed Business.

From its begmnmgs, the EPA has been noted as a reactrve agency respondmg to
public concern via: Congress and the legislative process. leferent program offices
- responsible for implementing particular laws have tended to react solely to the..

specific environmental problems associated with these laws; there has been notably

" inadequate interaction between offices. Unfinished Business therefore reflected a
‘change in perspective and an attempt to come to grips with a longer time horizon,
more consrstent w1th the nature of envrronmental problems and assocrated risk

issues. : : '

| 3_.1 Unﬂnished Business'
| 3. 1 1 Ob_lectzves aml approach
- 'Unfimshed Busmess was the product of a year-long pro_]ect that had the obJectrve

of determmmg the comparative magnitude of the types of environmental problems
‘that the EPA mrght face. The specific assignment was to “compare the risks

- currently associated with major environmental probleéms, given existing levels of

' control” (the con_cept _of resrdual r1sk or risk remammg under, current controls) o

The approach taken was to use risk assessment methods to assess and compare thei

risks posed by environmental problems: . The first task was to determine a set of
‘problem areas’. - The intention was that each ‘of these ‘problem areas, shown in
- Table 3.1, should representa recognised environmental problem area defined along _

the lines of existing programs or statutes. These problems were chosen with some . -
‘thought to the existing work of the EPA. - Attempts were made to define the
problems as they are percelved by the ‘public at large. As a result, some of the - -

‘problem areas are diffuse and overlap causing: dlfﬁculty for both therr assessment S
and rankmg : :
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Table 3.1 Environmental problem areas PO L
- Source: -Unfinished Business: a comparative assessment. of

env1ronmental problems (USEPA 1987), Volume 1 Overv1ew,
- pp 10-11. .

16,

17.
18.
19.

20
21,
22.
23.

24,

27.
28.
29.
30,
31,

Criteria air pollutants from moblle and statronary sources (mcludes a01d rain
precipitation) o
Hazardous/toxic air- pollutants R

_ Other air pollutants (includes fluorides, total reduced sulphur, substances not
~included above that emit odour)
~Radon - indoor air only

Indoor air pollutants other than radon
Radiation - other than radon -
Substances suspected of depleting the stratospherrc ozone layer CFCs etc.

'CO, and global warming . :
Direct, point source dlscharges (mdustnal etc) to surface water

Indirect, point source discharges (POTWs) to surface water

' Non-point source discharges to surface water = ‘
- Contaminated sludge (includes municipal and scrubber sludge)

To estuaries, coastal waters. and oceans from all sources

‘To wetland from all sources .

From drinking water as it arrives at the tap (1ncludes chemlcals lead from

- pipes, biological contamlnants, radiation etc.) 3
. Hazardous waste sites - active (mcludes hazardous waste tanks) (groundwater
~and other media) - '

. Hazardous waste s1tes inactive (Superfund) (groundwater and other medla) '

Non-hazardous waste sites - municipal (groundwater and other media) e
Non-hazardous _waste srtes - mdustrlal (mcludes utlhtles) (groundwater and .

- other media) .
‘Mining waste (mcludes o1l and. gas extraction wastes)
" Accidental releases - toxics (includes all media) -
'Accidental releases - oil spills ' : 2 : v
Releases from storage tanks (mcludes product and petroleum tanks _above, -
~ on and under ground) . :
Other’ groundwater contammatlon (1ncludes septlc systems, road salt,
S - injection wells etc.).
L2500
26,

Pesticide residues on foods eaten by humans and w11d11fe '
Application of pesticides (rrsks to- apphcators, which includes workers who

mix and load as well as apply, and also consumers who apply pesticides)

Other pesticide risks, . mcludlng leaching and runoff of pest1c1des and
agricultural chemicals, a1r depos1t1ons from spraymg etc
New toxic chemicals - -

- Biotechnology (enwronmental releases of genetrcally—altered materrals)
-Consumer product exposure : ~

Worker exposure to chemicals
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For -each of these 31 problem areas- four different‘.t'ype_s-of risk were considered
- separately: cancer risks, _non—éancer health risks, v;ecolo.gical'_effects, and welfare
effects. Within each risk type the 31 problem areas were ranked. No attempt was
~ made to rank across all four types of risk. Where possible, similar methods of risk
- assessment were used for all four risk areas. Also, where possible, secondary effects

and mter media transfers were. considered. : S -

- -The 31 problem areas were ranked for each I‘lSk type (rrsks were treated '

~ synonymously with’ effects) This ranking was based on 'secondary information. In
a number of areas data were either not-available, weré incomplete or were not’
- appropriate to use for comparison purposes. In some of these cases additional
" anaIysrs was performed and in other cases professronal Judgment was used.

" Hence the comparlsons rehed on a composrte quantltanve/quahtatrve approach to
rrsk assessment.. .

F-Other structural procedures affected the analy51s and the results The risk ‘

A .- assessment for each problem area was based on risks as they exist currently with | -

existing controls in place. This meant that in.some cases risks registered as ‘low’
because current controls prevented them from registering as ‘high’.. Added to this,
a number of assumptlons affected the form of the analysis. ‘Rankings are based on.
" risks to the -whole population. Risks to partlcular geographlcal or demographlc :
groups may be very dlfferent : =

Four work groups were estabhshed each consrdered one spec1f1c type of rrsk They'
followed a ser1es of bas1c steps in their analy31s o :

1 ‘,The group ‘agreed on a basrc conceptual framework for . comparmg rlsk o
o ’among the problem areas. e ‘

. 2. - Existing data Were accumulated and organised using “summary sheets”. The
L summary sheets for each problem area described existing 1nformat10n A
" sources of data and ‘major uncertainties. :

3. The data from the summary sheets were combmed with the Judgment of the |
.' group members to produce a relative ranklng o

vFor cancer risk, the problem areas were ranked from 1to 26 with f1ve problem~ '
areas being omitted from the ranklngs Five categories were described representing -
decreasing magnitude of cancer risk. The three areas listed in Category 5 were -
- listed alphabetically rather than ranked, and two areas, dlscharges to estuaries,
‘coastal waters and oceans, and discharges to ‘wetlands were not ranked or
categorised because in the judgment of the group they represented conglomerates :
rather than 1nd1v1dual problem areas. ‘
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For non-cancer risk the approach taken was similar to that used to calculate the. |
-~ number of cases expected to. result from exposure to a chemical, that is:
R ‘ exposure X potency = incidence ~
The aggregatlon to total risk from that chemical over all health effects 18 achreved

by means of a severity index. Therefore thrée scores representirig’ seventy, |
populatlon exposed and potency were. calculated and combmed

_ There are thousands of chem1cals and in general very lrttle information is avarlable '
about their hazards. The information that is available generally relates to estimated

 safety limits rather than any genuine risk assessment. Therefore, the work group .

 relied heavily on judgment and the results were presented in terms of a group
- ranking with an associated level of confidence and estimate of the percentage of the ..
problem covered

‘ Problems areas for non-cancer health risks were grouped- in four categorles :
representlng high, medium- and low. r1sks plus an unranked llSt '

,The methodology developed to analyse and rank ecologrcal risk was very complex
A series of: criteria was developed and used by the work group to rank risks into
high, medium and low groupings. The 31 problem areas were reduced to 22 and,
as a refinement, the high-risk group was divided into three sub-groups and the

medium risk category into two. An expert panel considered the types of €cological =

“stress associated with the refined problem areas and examined a series of ‘stress
agents’ in terms of potential impacts - local (ecosystem), regional and global. The
~group then attempted to rank. ecological risk by estimating the impact of the
problems on as many different kinds of ecosystem as possible; as well as broader
‘ geographical regions and the biosphere. - The criteria applied were 1nten51ty of ,
lmpact scale of 1mpact ecosystem recovery, control and uncertamty :

Itis 1mportant to rernember that for ecolog1cal r1sk the objectrve must be to assess
’-the potential impact of particular stress agents. In this context therefore risk
_assessment is applied in a similar fashion to environmental impact assessment It

is rarely quantltatrve and almost never probablhstrc ’

The welfare risk analysis relied heavily" on mdnetary estimates of damage, with
future damage being discounted. . Welfare effects from exposure to environmental
pollution are assumed to represent declines in the value of any commerc1al activity
- and declines in the value of any other human actrvrtles Five distinct categories .

were considered: : - : E

et g

- = soiling and material damage,
- recreational losses, i
- = damage to natural resources : : O
. = .damage to commercial and pubhc property and to ground water supplles and '
= ‘lossesin aesthetrc and non-user values ‘
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: Each member of the group ranked the 31 problem areas separately and then'a
“composite ranking was developed. Twenty-three of the: problems were ranked into
three groups of high, medium and low effects and the remalnmg e1ght problem
areas were unranked and placed in a ‘minor effect’ category ‘

.'Only two groups (cancer and welfare) attempted to rank the problem areas'
: ordlnally :

An 1mportant pornt about thrs prOJect was hlghhghted by the cancer work group ';
~ Four of the six problems areas-that ranked highest for the cancer risk group are
“areas in which the EPA has limited jurisdiction. Therefore, the EPA has llmrted_ -
ablhty to initiate erther dlrect action or a pohcy response :

‘ '3.1.2' The residts

- The obJectrves of Unfimshed Business did not include’ the setting of pr1or1t1es for
the EPA since when the project was initiated there was no intention that risk alone
| should be used to set pnor1t1es for agency actions. o

‘ The major flndmgs hsted 1n the Unﬁmshed Busmess executrve summary are that
| 1. No problems rank erther relatlvely h1gh or relatlvely low in all four types of rlsk _

2. Problems that rank relat1ve1y high in three of four I'lSk types or at least medrum _
' in all four include criteria air pollutants stratospheric ozone. deplet1on, pest1c1de
‘residues on food and other. pestrcrde rrsks :

. 3. Problems that.rank relatrvely high in cancer_ and non-cancer health risks but low
" in ecological and welfare risks include hazardous air. pollutants, indoor radon, -
~indoor air’ pollution other than radon, pesticide applrcatron exposure to
consumer products, and- worker exposure to chemicals;

4. . Problems that rank relatlvely h1gh in ecolog1cal and welfare risks but low in both
- health I‘lSkS include global warmmg and physmal alteratlon of aquatlc habrtats -

. and : - :

5. ‘Are,as related to ground -wate'r consistently rank medium or: low.

*_The risk-based rankmgs did not match the EPA’s current program prlorltles Nor |

did the rankings match those estimated from public perceptions. However, the
EPA’s current _prlor1t1es did Toughly correspond to the public’s _perceptions..
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* Perhaps more importantly, the national rankings did not reflect local situations..
- This is not surprising since it is logrcal that problem areas are likely to differ in their -

- importance between geographical areas. A further problem when analysing the -
rankings obtained in any general context is that they were derived from current
“control conditions, a situation that does not reflect e1ther EPA current prlorltles or
~the pubhc s perceptlons : ' -

313 ALimr'ta'ti'ons

Al four groups reported d1ff1culty w1th the set of problem areas in that the' d1v1d1ng_
lines between them were often fuzzy, especrally when trying to consider the

| 'secondary effects. Similarities between problem areas meant that categorrsmg'« -

' problem areas was at t1mes somewhat arbrtrary

The mam hmltatlons of this pI‘O_]CCt are a d1rect result of its structure A number :
- of areas were not consrdered at least d1rectIy These were: ~

1. the economlc or techmcal controllablhty of the I'lSkS,
2. the quahtatrve aspects of the r1sks that people fmd 1mportant

L 3. ithe benefrts to soaety of the act1v1t1es that cause the enwronmental problems '
- and - :

4. Athe statutory and pubhc mandate for EPA to deal w1th the rlsks

- In practrcal terms risk decrslons requrre makmg trade offs. Therefore, WhllSt itis®
approprrate to rank problem areas w1thout takmg account of economic or techmcal

W

controllability, or their potential benefits 1t is necessary to mclude these 1ssues when‘ .

» makmg dec1s1ons before taking action.

Quahtatlve aSpects are very important when considering environmental risk actions
because unless the public is aware of and prepared to support the necessary action
* it is unlikely that it will succeed. No account was taken of the public’s perceptions
~ of the problem areas or the factors that are known to affect perceptrons, such as, .

voluntarmess fam111ar1ty and equity. ‘ '

The problem areas were ranked by I'ISk as it exists now. Th1s means that areas

~ where substantial risk is present but where action is being taken by or on behalf of
". the EPA were ranked lower.than areas of less risk where no action is bemg taken.

‘When the public considers risk it either may not be aware of or it may discount the
- value of current action. This is one very obvious reason why the expert rankings
differed from the pubhc s perceptions. There is thus a danger that future actions
may not take adequate account of the effects of current actions. :

ﬁr
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A further potentral dlffrculty is that in the area of welfare risks future risk was
: spec1f1ca11y discounted and given less weight than current rlsk This is a common .
- technique used extensively in cost- (nsk-)benefrt type analys1s for evaluating future
impacts. However, ‘there is always cons1derable debate- about the discount rate
“used. In terms of environmental risk, it may even be argued that future risk should
. be given a hlgher value than current r1sk (1 e. use of a negat1ve drscount rate)

: The EPA study looked solely at socretal r1sk or r1sk in terms of the whole '

- populatron In a number of cases ‘the population risk mlght rank low, however, .-
‘individual risk might be very high. Equlty issues were not considered. Considerable
“care needs to be taken, therefore, in cons1der1ng any actions based on the results
of the risk rankmgs derived from this study ' -

The 1nd1v1dual work groups reported on some SpClelC hmltatrons of therr analy51s

The cancerwork group made two key statements_:

' “Esumates of true nsk are cun‘ently not. posszble’ gzven our lzmlted
knowledge of carcznogens : :

and
“We relied. heavzly oh our professmnal judgment rather than on. |
quantztatzve methods o : :
, vThls group also reported dlffrcultres in that
- the ranking presented reflects populatlon risk rather than 1ndrv1dual risk,
}\.\ an .or_dinallranking‘ ‘confersv false accura_c‘y, and
' - .' rankings"may reﬂeet inadequate ydata rather_ than a genuine.position.
'Specrfrc problems noted by the non- cancer r1sk work group were that hlgher quality -
data are required to estimate risk for non-cancer environmental risks and that there

is a strong requirement. for a- dose-based model (as is available for cancer risk
estrmatlon) The group also felt concerned that the Tisk estimates in the different

. problem areas were not directly comparable because of different modelling -

techniques and the different quantity and quality of information.. ‘Many of the ..
‘estimates - were incomplete and all the estimates were subject to uncertamtres
‘inherent in thrs form of analys1s :
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The EPA does not have jurisdiction or responsfbility in- many‘ areas that cause
~extensive habitat alteration and hence high ecologlcal risk. Local and global issues.

- are often more 1mportant than national issues. The" necessary national perspective

~adopted in this study ‘therefore caused difficulties and -distortions in assessing

- ecological risk. The ecological work group noted also the absence of an established = -

" methodology. Ecosystem science is complex and predrctwe tools are not available. _
Further difficulties arise because ecological risks are difficult to define and scientific .
' uncertarnty is 1nherent in any form of ecologlcal rrsk assessment

. The welfare nsk group noted problems in separatrng effects and overlap between SR
“the problem areds. They also felt that there was drfflculty in separatrng the effects '
attrrbutable to welfare and ecosystems : o

: As well, all groups expressed concern over the quantrty and quality of data avallable.
for the risk assessment. Some of the general problems associated with 1nadequate
. data are that the risks may be unknown or unidentifiable, variations in the coverage
- or. availability of data may affect the rankings, the definitions and boundaries of the -
environmental problem’ areas’ complicate the .ranking process and a variety of“
' analytlcal methods. may have been used within the same area.

Al four groups felt that the problem areas selected were not relevant to therr own B
particular risk area. For this reason they felt that it would have been preferable to.

- try to separate problems and risks. ‘As well, there was a general consensus about

- the lack of methodology. This concern was subsequently reﬂected by the
~ considerable controversy generated in the scientific community over the quality of-

the risk assessment methods used in the Unfinished Business project. It should be

- ‘noted, however, that unless the study had been undertaken, it is unhkely that these _-
methodologrcal shortcomtncs would have been recogmsed o

31 .4 Usé of thexresults

It has already been: noted that the Jurrsdrctron of the EPA is limited in some of the

. problem areas that scored high for some risks. The original project was designed
- specifically so that neither the EPA’s mandate nor its: current priorities were i
explicitly considered in the process of defining the problem areas.  However, .
priorities and actions -were - implicitly 1ncorporated in risks that were. assessed.', :
according to present controls in place without consideration of their cost or benefit. -

'~ Any attempt to incorporate the results from Unfinished Business into the Agency s

- strategic decision-making processes would therefore require much more. careful
" consrderatlon of the problem areas with. account bemg taken of other pohtrcalv
factors - ' :



\‘ 315 Next steps S

o The specrflc stated objectrve of Unfimshed Busmess was to compare rlsks assocrated
with major environmental problem areas. That is, to use risk criteria as a means
- of rankmg enwronmental problems as a prehmmary step towards setting Agency

‘It was not 1ntended that the rrsk-based crrterla developed should be used as the sole

basis for setting priorities. To this extent, the project has been successful in meeting -
its objectives. At the same time it proved very useful 1n mdrcatmg areas of
defrcrencres in both methodologres and data avarlablhty

It must be remembered that the context of this process was the use of nsk criteria
to set environmental priorities. This was- viewed as a two-stage process of risk
“assessment and risk management. The rlsk-rankmg process described here is
‘therefore an apphcatron of risk assessment. Unfinished Business was performed by
. experts without any public involvement process. Therefore it could not be used as -
. ‘the sole factor in risk management decisions that require consrderatlon of many
.L‘ 'other socral economrc polmcal and cultural factors

-~ The follow—up to. Unfimshed Busmess proceeded along two drfferent paths an -
’ 1ndependent review and. evaluation by the SAB, and a series. of prlot projects -
o desrgned to test both the nsk assessment and’ r1sk management phases.
32 Relative risk reduction

As a follow—up to the Unfimshed Busmess report EPA Admrmstrator Wllham ‘
‘Reilly asked the Science Advisory Board (SAB) of the USEPA to review the report

. and then to “assess and compare different environmental risks in light of the most

~ recent scientific data”. ‘The SAB was also asked to examine strategies for reducing

- major risks.  The outcome of the relative risk reduction project was the report-
entitled - Reducing risk: settmg prlontles and . strategles for envn'onmental
' protectlon hereafter referred to as the Reducmg risk report

o 'Thrs request marked a Shlft away from the normal funct1on and operat1on of the -

- SAB. Prior to 1978 the. SAB consisted of an informal assocratlon of scientists ..

providing information to the EPA on request. In 1978, the SAB was established

formally during the course of the setting of the ozone'standard. The process used

- by the SAB was a two-stage one of firstly developing a criteria document - and.

: secondly setting the standard. At this time the SAB expressed concern at being'

asked to take accourit of ‘what constrtuted a significant. health effect’, the concept

~ of ‘sensitive groups’ and social and economic criteria.” The normal functron of the -
~ SAB between 1978 and 1988 pr1mar11y 1nvolved the: revrew of sc1ent1frc reports on
‘the basrs of scientific and engmeerlng data. : ’
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The approach taken by the SAB to the relatlve risk reductlon prOJeCt 1nvolved o

_establishing a committee of 39 scientists and experts entitled the Relative Risk
Reduction Strategies Commlttee The Relative risk project made a more deliberate -

- attempt to address the pohcy issues associated with reducing: environmental risk

“than Unfinished Business. It also attempted to rationalise (if not resolve) the
_ ‘prob]ems of estabhshmg more smentlftcally-based methodologles for comparlng l‘lSkS .

3 2 1 Ob_]ectzves and phtlosophy

o In 1989 as a response to the request by the EPA Admlnlstrator, the SAB Set upa’

committee entitled the Relative Risk Reduction Strategies Committee which itself. .

" 'was divided into three subcommittees: the Ecological and Welfare Subcomm1ttee,
- the Human Health Subcommlttee, and the Strateglc Optlons Subcommlttee '

@

) :,The obJectlves estabhshed by the parent cornnnttee were to

s 1. -prov1de a c'ntlcal review of the report Unfinished Busmes‘s," that reflects any
'~ significant new information that bears on the evaluatlon of risks assomated w1thj
spec1flc enwronmental problems ' - : :

2L provtde, to the extent pOSs1ble merged evaluations of cancer and non-cancer -

risks (i.e. health nsks), and of ecologlcal and welfare rxsks (1 e.. env1ronmental B
o nsks), : : o )

3. prov1de optlonal strategles for reducmg the major rlsks and
4. ~develop a long-term strategy for i 1mprov1ng the methodology for assessmg and
_ranking environmental rlsks and for assessmg the alternattve strategles that can .

reduce nsks

As early as 1983, Ruckelshaus (Ruckelshaus 1983) had actively promoted a
science-based approach t to establishing a common statutory framework for assessing

risk. At the same time, however, he stressed that the scientific process of assessing -

~ risk must be separated from the political process of using the assessments to set
- priorities. Ruckelshaus also recogmsed the limitations of current risk assessment
methodologies .in his statement “we need to “strengthen .our risk assessment "
, capabilities These limitations became more widely recogmsed within the EPA as

- a result of the. Unﬁmshed Busmess pro;ect -

‘ Part of thlS reactlon was the result of the frustranons that Ruckelshaus experlenced .y

during’ his two térms as EPA Administrator. He had cons1stently criticised the risk -

~ assessment techniques used. by EPA analysts as the “stacking of . conservatlve R

: “assumptions ene on top- of another ~From the polltlcal perspectlve it. proved'
) ‘dlfflcult to defend dec1s1ons based on these types of approaches, espec1ally spec1f1c
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~standards, smng or- other regulatory dec151ons, compared w1th broad pohcy or
. prlorrty-settmg de01s1ons s :

The relative risk reduction project therefore broke new ground in its strong reliance
-on science-based methodologles As well as being asked to review the Unfinished
Business report and examine methodologles, the SAB was asked to recommend
strategies for risk reduction (as a means of estabhshlng strategies for enwronmental
protection). - This was a major step forward from the initial process of rankmg :
environmental problems using risk criteria. Asa result of Unfinished Business and
the pilot projects there has been a steady refmement and 1mprovement 1n
‘ methodologres now reﬂected in the Roadmap '

Part of the phﬂOsophy driving this project was 'the introduction of the concept of
~environmental risk as-a means of providing an integrated approach to environmental
~ management. The obJectrve was to provide common measures and a standardised
framework for comparing environmental problems Central to this concept is the
dual process of risk assessment. (the estimation of rrsk) and r1sk management (rrsk‘ o
reductlon) ‘ : '

' 322 - Approaches’ 2

e The three subcommlttees of the relatlve Tisk: reductron prOJect presented their -
.reports in' the form of appendlces - o P '

One of the main functtons of these sub commlttees was to review crrtrcally the work
presented in Unfinished Business. Many of the criticisms reported here were also
- noted by the sub committees 1nvolved w1th the orlgmal pI'Q]CCt

- The report of the Eco]ogy and Welfare subcommtttee began by bemg cr1t1cal of the
original approach to- risk " ranking - adopted by the Unfinished = Business
sub-committees because it mixed sources, receptors, media and regulatory
~ obligations. Also the mandate of the Unfinished Business project excluded a
number of significant ecological problems that fell outside the EPA’s Jurrsdlctron v
‘ Asa result the Tankings were somewhat contrrved and mcomplete

‘ This raises an interesting_ question as to how to set boundaries v‘vhen' assessing’

' vc'ompar'ative risk for this type of process.. Is it possible to apply it to a subset of
env1ronmental problems in any meaningful form?

Whlle bemg crltlcal of the orrgmal approach, the ecology and we]fare sub- commlttee
~ endorsed the use of a matrix of ecological stress types versus ecosystem types as
proposed by Harwell and Kelly (1986). This approach was incorporated into the.
~ Unfinished Business report but- could not, be dlrectly apphed because of the .
structure of that project. Lo T BEET -
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The: ecology and welfare subcommlttee then attempted to develop an 1mproved ‘
methodology for evaluatmg ecolog1cal and welfare risk- assessments by consrdering o
" two approaches :

'- firstly, they aggregated the original 31 EPA environmental problem areas 1nto'- B
a more limited number of categories and ranked these and ' '

'A - - secondly, they disaggregated the EPA envrronmental problem areas into-.
: enwronmentally relevant categories of stresses, and then ranked these categories _

The first of these approaches involved aggregating the original 31 problem areas
into eight groups which were then ranked using size (scope), hazard (categonsed as - -
'khlgh, medlum or low) and exposure (hlgh medlum, low) :

.‘ _ Th‘e'second approach was a 'modification of the matrix approa'ch‘ proposed by N

“Harwell and. Kelly (Ibzd) ~ A series of dlagnostlc parameters' (the intensity of
potential effects, the uncertainty of these estimates, the type of ecological response,

and the time-scale for recovery) were plotted: against the aggregated problem areas -

. using the scale of stress (local, regional, biosphere), the transport media (air, water v
' ’terrestrial) and the recovery time (years decades, centur1es/1ndefin1te) as
: ‘parameters :

_ ,The sub-committee redeﬁned welfare effects as “all effects on humans and societies -
- excluding human health effects  that may result from environmental problems”.
- That is, the original definition used was expanded to include -all aspects of the
quality of human life. Both indirect (mediated by ecological systems) and direct -
. effects (economic and non-economic) caused by changes to the environment were
- examined. It was concluded that the rankings for ecological and welfare risks were
‘ essentlally the ‘same. : :

: The pnnc1ple conclus1ons reached were that the or1g1na1 analysrs performed by the

_ Unfinished Business | group was too narrow (hence the expanded definition) and also |

-that it relied too heavily . on economic analyses involving. unreliable data. -
. Specifically, the group found that the procedure of “...  ranking future effects lower
than present all else being constant” is “not scientifically sound for ecological '
- issues”.. They stated that “Economic analyses of environmental issues must take
ca long-term view with the -ultimate goal of sustaining life-supporting ecosystem '
functions™. Dlscountmg devalues the long-term effects of large scale and long -term’ .
_envn'onmental problems (such as nuclear waste dlsposal)

As part of thelr analys1s the sub comnnttee reviewed and adapted the rankings

‘adopted for the original list of problems areas and then proceeded to compare the
orlgmal rankings w1th the rev1sed ranklngs :
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" The sub-commlttee reached a consensus on- the behef that the I‘lSk assessment
~ processis a good mechanism for formulatmg public policy from a scientific base and
recommended that the. approach be institutionalised on a regular basis. It noted, -
~ however, for this to be effective, credlble personnel and data bases would be
: requlred They also reported that in many cases. expert judgment was the main
criterion used as no other data were avallable : : ‘

The. specrftc goals of the second sub-commrttee, the human health sub-comrmttee_“

o - were: to evaluate the Unfinished Business methodology for ranking environmental

problem areas using risk criteria, to determine the extent to which the risk rankings
;should - be revrsed or updated, to combine (if poss1ble) carcmogemc and
. non-carcmogemc rankings into- a single aggregate ranking, and to recommend.~ v
| approaches for i 1mprov1ng the methodologles for assessmg and ranklng
Agaln the 1n1t1al response of this sub commlttee was a criticism of the Unfimshed
~ Business. report, prlmarlly in terms of the inadequacy of exposure. information on
which the risk assessments were. based and the difficulties already noted about the .
selectlon of the problem areas. : - '

; The sub-committee did not attempt to review or Tevise the orlgmal rankrngs drrectly,.v
but focused mainly on methodological problems and the need to develop new. .

approaches In terms of developing a composite ranking for carcinogenic and non- - -

' carcmogemc risk, the committee conceded that this would be possible, but suggested '

 that it would involve so many value judgments and ethical issues beyond the scope
~ of either the sub-committee or the EPA that it should not be attempted. However,

© 'with that quahflcatlon a poss1ble approach was developed and descnbed ‘ '

The sub commlttee made a number of practlcal suggestlons for 1mprov1ng methods :
for - setting prlorltles for action. - They suggested that other commonly used
techniques such as triage should be reviewed. Whether reactive approaches such
“as.triage are appropriate depends on the goal of the priority-setting process. -They
noted that the ranking systems used for cancer risk and non-cancer risk in
‘Unfinished Business were not entirely consrstent (for example, the severlty of the
effect ‘was not considered for non-cancer rlsk) _ ‘ IR

1 ThlS leaves a shght dllemma - is 1t better to’ keep the cancer and non-cancer risk
rankmgs separate {(due to the problems in resolvmg ‘ethical and moral issues
- required and methodological differences), or should they be combinéd with clear-

criteria for welghtmgs established to prevent false comparisons between the risks?

It should be noted that the current revision of health care in New Zealand involves .
some -of the value _]udgments that the Human Health sub committee d1d not. feel‘ '
. competent to attempt ‘
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The objective of the Strategic Options sub-committee was to identify and analyse
- a range of the most promising types of risk reduction options that the EPA should

consider and to provrde a procedure for the EPA to continue ‘working along these
. lines. - , :

In order to achieve its objective, the sub-committee used a.four step process of:

-t

:_selectin_g a'set of _environmental problems for study,_ N

. 2 developmga list .of:..po,_t'ential’_’r_i'sk reduction str;ateg'ies/f_or each problem,:'f

3. 'selectingthe,most promiS_ing‘ option, for. each prOblem, and‘ , |

B 4. developing cross;cutting strategy optionvs andmal.(ing rec0mmendatlo_ns for -use.

The factors considered by the sub-committee in establlshmg strategles and optlons_,
were cost, risk reductron technlcal fea51b1hty and 1mplementat10n requ1rements

' The aim of the Strategic Optlons subcommittee was to explore the risk management
side -of the equation. Throughout ‘Unfinished Busmess and Relative risk it was -
-~ noted that the rankings.of environmental problem areas resulting from the risk
assessment process should not be viewed as direct priority lists. Many other social
and cultural factors must be taken into account in the:decision-making process, The
risk reduction options examined by this sub-committee were inadequate for this
purpose. The assessment and rankmgs exercise by SAB was used as a bas1s for’ -
* broad pollcy recommendations. : : '

T was however reconmended that this activity should'seek to involve as wide a
group of people as possible in developmg and con51der1ng strategies and options.
The advantages are that: ' : ‘

‘1 a large number of problems and strategres can be cons1dered ina relat1vely short :
R tlme ' : : -

2. qthe use of a group covenng dlfferent mterests and agenc1es forces an overvrew
- ofa large number of problems and potentlal solutlons, " :

: '_3. ,the analystj is released frorn the constraintsof' sp‘ecrfi-c legiSlation or mar’idate,'

4. cross-program analyses providing multlple beneﬁts to several problems are
L. forced .and :

5. -exphclt attentlon is glven to’ the multlple de31rable character1st1cs of the risk
» reductlon approach : : '
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~ These advantages derrve from the specrflc mission and cultural envrronment of the
EPA, however, most of them are apphcable to ‘a number of drfferent polrtlcal '
srtuatlons ' SRR

The activities of this group were less constralned by the or1g1nal pro_]ect than the, '
other groups and therefore it was able to develop drrectly its own approaches to the
problem of determmmg strategrc optlons ‘ : :

- None of the groups considered spemfrcally the incorporation of public perceptions
~ into the risk-ranking process. Potential conflict between expert predictions and lay
perceptions needs to be considered within the strategic option development process.
~ Most of the groups involved in risk-ranking processes have given explicit recognition
to.the importance of expert judgment due to a lack of ‘hard’ data. In order to
achieve public support, essential for such a program, a major risk communication
~ exercise is mandatory. This involves informing lay opmron with the best poss1blez
- 1nformatlon and Judgment of the experts | i

3.2.3 The‘reco'mméndatioizs

‘The Ecology and Welfare and Human Health sub commrttees appeared to have '
some difficulty reconciling their dual objectives of, firstly, reviewing and revising the -
rankmgs in. the Unfimshed Business report and, secondly, - of recommendmg o

~ improved methodologres The dilemma revolved around the anchonng heuristic -

and the inability to demonstrate creative lateral thinking. In most cases, the groups
appeared happler criticising than creatmg This may have been due in part to the

- limited resources available and concern for strict adherence to their terms of -
" reference. Desprte this apparent reluctance, however, a number of useful

' vrecommendatrons were presented

The-E_cology' and Welfare ‘sub-committee,made six recomme_ndations. They were

“to:. o S R .

1. formalise-an extramural and continuous process for ecologrcal risk prrorrtrsatron
(categorrse not by Agency program but by anthropogenlc stress), '

2.0 ‘develop formal methodologles for ecologrcal risk assessment , ‘
develop the data bases needed fori 1mprov1ng future ecolog1cal risk assessments, o

4. develop an approprrate methodology for 1ntegrat1ng ecologlcal and economrcii '
time d1mens1ons, o . :

5. give cons1derat10n to non-economic aspects of ecologlcal values and welfare,_
_ risks, and - - :

6. consider the results from thrs rrsk-rankmg exercise in the development of future .
Agency pohcy and allocatlon of f1nanc1al resources.: ‘
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= The Human Health sub-committee stated .thatin conductmg future rrsk-rankmg‘

,1.’

exercrses the followmg factors should be taken into account

the effects of uncertalnty should be stated exphc1tly and factored 1nto any risk

: charactensatlon,

consrstent cr1ter1a should be developed for the assessment of tOXlClty and
1dent1ficatlon of hazards, » . o

‘the. dlstrlbutlon as well as the mean should be evaluated when cons1der1ng the |

seventy of health effects,

. 'assessments should consrder I'lSkS to 1nd1v1dua1s as well as rlsks to the general '

populatlon and to susceptrble sub-groups

. the Agency should be cautlous about combmmg rankmgs for cancer and non- .

cancer health rlsks, -

COnsideration ,shou]d be given to the time period over which risk reduction

strategies may be effective as well as persistence if uncontrolled,

. it should be reco‘gnised that the assessment of relative risk'is_ heavily value-laden,.

risk rankmgs should exp11c1tly recogmse ‘the extent to whrch ex1st1ng control
strategies affect risk reduction and, conversely, the estimated risk in the event :

L that e)nstrng programs were not contrnued at the same level

This last factor addresses one of-the»concerns,expressed earlrer in this report about

~ the consistency of the ranking process. There-were also a number of other specific © = -
* recommendations concerning areas that should be included in the establishment of
‘a more precise and consistent methodology for assessing hurnan health risk. These

recommendatlons mcluded ways of 1dent1fylng -and assessmg toxic agents and
tomcrty - B

The s'pecific recomr_nendations.of the Strategic Options sub-CQmmittee were that':v- o

2.

“the EPA should'establfsh‘ priorities based on ’the .potenti‘al‘ for risk reduction» -

pollutron preventron should be the most 1mportant approach for reducmg

' envrronmental l'lSkS over the long term

EPA must broaden its k1t of énwronmental protectron tools, espemally to
emphasise economic 1ncent1ves and mformatron transfer in order to reduce risk

and prevent pollutlon,
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4. 'env1ronmental protect1on must - be mtegrated lnto other pohcy areas in as
’ fundamental a manner as are economic concerns : :

5. a special government mechamsm should be created in the Executrve Branch m’ '
- order to 1ntegrate envrronmental pohcy into other pohc1es ‘

6. EPA should continue to perform analyses similar to the relat1ve risk reduction
~ project and mtegrate the results into the Agency S strateglc plannmg process

’ 7 IEPA’s ‘annual budget should more dlrectly reﬂect r1sk-based prlormes, and

8. 'the Agency should develop an enhanced enwronmental educatron and trammg
program for both professmnals and the general pubhc

. 324 Whereto -ne'xt? ]

The relatlve risk- reduct1on prOJect was critical of a number of areas of the
~Unfinished Busmess report Primarily, the individual sub-committees were critical )
~of the methodologies applied and the lack of data on which the risk comparisons

. were based. At the same time they themselves reported the need to use ‘expert

- judgment in many cases. Despite increasing knowledge there will remain many
_areas of uncertainty and lack of information and: what is really required is that

~* scientists become. more prepared to admit publicly the areas of uncertainty and to

be clear about when they are making assessments on the basis of their expertlse and..
experience.” As Kunreuther and Patrick (1991) ‘note, ‘however, those involved in.
‘both studies felt confident that sufficient data were available to provide relative
rankings for the given environmental problems. This 1mphes that a higher level of
1mprecrslon Or uncertainty is acceptable for comparative risk ranking and priority .

setting ‘than would- be the case. for rrsk assessment desrgned to set regulatory |

- standards. :

The pubhc has shown. con51derable reluctance to make trade-offs in terms of costs
and benefits when consrdenng environmental problems. Kunreuther and Patrick
(Ibid.) suggest that one reason for this may be the disagreements between experts
as to the nature of risks (for example, disagreemments over toxic levels for chemicals).
Another reason is the public distrust of experts arising from situations where experts

“have been shown to be fallible or just plain wrong. Greater respect and trust’

| ‘between experts and the public needs to be established before the public will accept
the types of trade-offs that are requ1red to enhance environmental protectlon and
enhancement procedures and hence take the actions needed.

The trust issue is 1mportant for comparatlve risk assessment from the perspectlve o
that the public is being asked to accept that not all environmental issues can be
addressed adequately at the same time. - How can it be determined: where people
accept and trust the necessity for settmg prlorltles? u :
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C e,

vNone of the sub-commlttees for either pI'O]CCt seemed to be comfortable with the :
. original 31 problem areas selected. It may be that the problem areas need to be
- defined separately for each particular risk group being considered. A further step |

would be to attempt to find overlaps and compansons between the problern areas.

The 1nd1v1dual sub-commlttees were glven clear speCIflc ob]ectrves that they were,

. onthe whole, successful in achlevrng Tt is noteworthy that-all the recommendatlons

~freport a need for more data and 1mproved methodologles

The relatlve risk reductlon pI'O_]CCt was conducted in parallel with a series of pilot-

E pro_]ects in three of the EPA Federal regions and several states. Projects in all 10~ "

“ of the Federal reglons have now been completed and a number of State projects

" have also -been undertaken. Some larger cities have performed analyses. The: |
v 'followmg chapter describes some of the approaches taken and the problems faced
~in attempting to implement the Unfimshed Busmess and Relatlve risk - report

g _recommendatlons

B
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. CHAPTER 4

~ Applications

In thls chapter a number of apphcatrons of the comparatlve risk assessment (CRA)

- ,approach to env1ronmenta1 r1sk management are reviewed.

Three reglonal CRA pro_lects sponsored by the EPA began in 1987-88 and a further ~
four in 1988-89. Three of these projects are reviewed here, Washington, Vermont
‘and New England. The original objectives of these projects were to attempt to
calibrate the results of the national study, (Unfimshed Busmess) and to provrde a
| 'mechamsm for reglonal plannrng processes :

The Washmgton State_prOJect,lsv glven most‘ emphasis since 1 was (as mentioned
earlier) fortunate enough to be able to discuss this project with Philip Miller who
“was directly involved in the project. Philip was able to provide me with information
‘concerning ongoing work in the Washington State Department of Ecology as well
-asa pI‘O_]CCt undertaken by the C1ty of Seattle j : ’

- This chapter is n‘ot-concerned w1th the part1cu1ar ranking results produced by: the
‘analyses. In each case, the objectives of the study are described, the processes that

- were applied are outlined and an’ evaluation of the results given. Particular

drfferences between’ prOJects will be emphasrsed

" In the last section  of thls chapter the approach taken by Washlngton State
Department of Ecology to linking the CRA approach to envrronmental management
- with their own 1nterna1 strateglc planmng is diseussed. /

41 Washmgton State

- The Washmgton Envrronment 2010 prOJect was’ 1naugurated in 1988 asan “exercise
“in environmental ark building” (Environment 2010: the state. of the ‘environment
. report 1989) One of the key factors in the success of this project was the personal
involvement and commitment of the then State Governor, Governor Booth

' Gardner and the Director of the Department of Ecology, Chrrstme Greg01re

In December 1988 the Washlngton Envrronment 2010 Adv1sory Commlttee was
- ‘established by Governor s Executive Order. It 1nc1uded directors of 13 state
. agencies and represéntatives from two federal agencies. ‘The project was concelved .
" as a process with four components: analys1s v1s1on, outreach and actlon
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The analys1s phase was translated as an 1nformat10n and evaluat1on exercise to_ :
identify and assess enwronmental issues ‘and the .condition of the State’s
_ environmental resources.’ The output from this first phase was a State of the

- Environment report (Envn'onment 2010: the state of the envnronment) It was

desrgned to be the frrst ofa perlodlc series (of which the second is due out shortly) :

- In this report the enwronmental issues: in the State of the Envrronment report were
grouped into ‘six major groups: air, water, land, wetlands, fish and shellfish, and

- wildlife. For air pollutants, criteria (those for which national health standards are ’
- established) and non-criteria pollutants were assessed in terms.of their effect on =~
human health and effect on plants, wildlife and ecolog1cal systems. Point sources . -

. and non-pomt sources were examlned in terms of the ma_]or pollutants

. Water issues 1ncluded both quantlty, the ava11ab1hty of water when and where it is
‘needed, and quality. ‘Water quahty is 1mportant in terms of hurnan health and
ecologrcal well-bemg : : ‘

Land use issues were balanced between human needs and wildlife and ecologrcali
“needs. The State’s land resources were divided into agricultural uses, forestry, range .
and recreation. Balances need to be struck between the different major uses, while .
1ssues such as erosron, overgrazlng and ‘old growth’ need to be addressed '

' Recogmtlon of the 1mportance of wetlands has come too late for many fraglle
ecosystems. Washmgton State has a wide d1vers1ty of wetlands (fresh and salt);fc-
"whlch are coming under i 1ncreas1ng pressure from other land uses.

.‘.

The management of frsh and shellfish is spht between two agencres representmg .
fisheries and wildlife. Two major pressures on these resources are degradatlon and
~ destruction of habltat and level of harvesting. Slmllarly, for Wlldhfe, the main issue
~ is the condition of the habrtat Land use factors 1mp1nge dlrectly on w11d11fe habitat
~ and affect survrval of species. : : ‘ ‘

In line with the results from both Unﬁmshed Busmess and Relatlve l'lSk, the
Washmgton Environment 2010 program explored ‘the impact- of “cross-media
issues”.  Environmental issues seldom have an impact on only one area of the
environment. The major issues addressed in this context were pest1c1des which have
- harmful effects on both humans and the environment, waste management materlals o
“storage, accrdental releases radioactive releases and litter.

As well as de’séribih'g the environmental issues the State of the Environment report -

- also attempted an initial assessment of the issues and. estabhshed some prehmmary :
' pr10r1t1es for act1on ‘ :
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. The. techmcal commrttee for the project 1dent1f1ed 23 maJor threats for its CRA 8
which were cons1dered in terms of three risk types: human health risk, écological

~ risk and economic risk. Ecological risk appears to be consistent with the Unfinished -

* Business report, however, welfare risk appears to be 1ncompletely covered under"
~ the strarght economrc risk category : : :

_ ,Because of the short time frame, the CRA analysrs used onIy secondary data Areas',- 3

. where the data available were of poor quality or simply unavailable in the required

form were noted. ‘The data used were treated as the ‘best available’ and hmltatrons
. were. acknowledged : o :

After the establishment and analysis of the 23 major threats, a Public Advisory

~~ Committee-was briefed in detail on the risk’analysis and was asked to‘prepare the

- preliminary list of risk management priorities for action. This committee included-

educators, farmers, business people, leglslators environmental advocates and others.
‘SIX factors were used to compare and categorrse the threats They were:

-1 the _relative human health r_1s_ks associate‘d\wuh the threat,
2. ‘the risks to ecological systems associated with the threat,
' 3',-,’ ‘the t'h‘reat’s'potential for"caus'ing economic' damages,

4. the apparent trend the. threat appears to be followmg, .

5. the manageab111ty of the threat and
6. 'personal and p_rofessronal Judgment.

The result of th1s exercrse was. a hst of threats d1v1ded into f1ve separate categones
. based on their priority for action. For example, the first group, which included
»ambrent air pollut1on, point source drscharges to water, and non pomt source, -
" dlscharges to water, was established as “Priority level 1” : .

. _Threats were: not ranked w1th1n the pr10r1ty-level categorres

- Although the CRA part of the pro;ect was treated as a prehmmary step it was a
~very importart one. It is only when an attempt is made to perform the analysis that

~ the full requirements for data and methodology can be assessed and determined.
- This type of analysis must be viewed as a dynamic process or a- contlnuouslyv
: evolvmg process. to whrch there is no ‘correct’ answer. ‘ ~

The State of the Environrnent report (SER) tackled the analys'is’ phase of the

- process env1saged as Washington Environment 2010 It also served asa foundatlon -
for ‘vision’ and ‘outreach’. : '
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The SER was released in- October 1989 and it was followed in July 1990 by -
" Toward 2010: an environmental action agenda. This second report, which included
_aspects of vision and ‘action’, was prepared through an extensive ‘outreach’ process
and was an attempt to provide approaches and standards for -tackling the
environmental problems establishied and prioritised in the first report. “The process
~ used to determine the actions and targets in the “action agenda included extensive
public consultatlon with interest groups and individuals. ‘Workshops were held in
different parts of the State and attracted wide interest. Pamphlets and fact sheets}

‘were some of the: other mformatlon channels employed '

In October 1990 the first stage of the process was completed when the Env1ronment
2010 action agenda was 1ncorporated into. Executive Order EO- 90-06. This .

Executlve Order .included a. requrrement for blenmal State of the’ Envrronmentv o
k reports to be pubhshed o o : '

It is . somet1mes dlfﬁcult to maintain the momentuin in prOJects of thrs nature, R

espec1a]ly in the area of public interest. Implementation of most recommendations

is highly decentralised by design and is proceeding successfully. The Washington :

State Department of Ecology publishes a newsletter that invites public contribution,
- incorporates issues of public.interest and concern, and is generally designed to
maintain public interest.- Other publications of the Department of Ecology re1nforce -
the theme of dlrect pubhc mvolvement in deasron-maklng processes ‘

The second SER is due out in early 1992 and will 1nclude a progress report on
actions taken to 1mplement the “Action. Agenda This is an interesting departure
from normal State of the Environment reporting which has traditionally been of a
more obJectlve form, concentratmg on stat1stlcal reportmg alone N
- The next stage in the process of rnanagmg enwrbnmental risk is to examine the
 tools available to the decision maker. In most cases, leglslatlon has been viewed as
-the . most ‘appropriate means of establrshmg and maintaining policies and
- programmes concerned with or directed at environmental quahty Washmgton State -
_is now establ1sh1ng and implementing leglslatron covering aspects of air quality, -

water resources conservation, energy strategies, transportation management, -
envifonmental education and sustainable agriculture. The use of economic . . -

~incentives (economrc 1nstruments) to encourage envrronmental protectlon is bexng
'explored e _ : B

42 Verrnont
The material presented here is derived from Environment 1991: risks to Vermont -

- and Vermonters (Vermont Agency of Natural Resources 1991). The goals of the |
pI'O]CCt planned to be undertaken over a two-year period, were. to ’
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1. develop a more accurate understandrng of the rrsks posed by Vermont S -
' envrronmental problems, . : '

2. share that In_formatlon w1th Vermonters, and =~
‘ ;. 3. us—e’ that shared understanding to. reduce risks. . :

- Three types of risk were cons1dered risk to ecosystems risk to human health and
~risk to Vermonters’ quahty of life. : : :

”The pI'OJCCt was. constructed as a two-phase process The'svpecific'object'ives’ of
"Phase 1 were to: S _ T S

" 1. identify the‘most-_se_rious -enylronmental problems, _'
3 2 1dent1fy »Vermont_ers’w yalueg felating to‘.enyironm‘ental' ﬁs_k»s,\; x
- v3. es'ti.matefthe' I‘lSkS posed by each'enylronmental pjroblem",and .-
' 4 rank the problems in order of the serrousness of the risks. |
| The- pI'O]CCt was mltlated by the Secretary of the Agency of N aturalResources and

‘was funded by the EPA. ‘A Public Advisory Committee of 16 people was set.up,
- and background information for this group was- provided by three technical work

. groups, supplemented by consultants ‘Public outreach was an 1mportant component

of the program

’ Workrng wrth a w1de range of experts the technical work groups establrshed a 11st .
of 17 problem areas. At the same time, the Advrsory Commlttee conducted a series -
- of public fora to determine the issues of greatest concern to the public. The final

e group . of problems for consideration was establrshed by the Advisory Committee

" who added four problems and subtracted one - from the techmcal work groups
: recommendatrons : : : :

| Methods and crlterra for analysrs were developed by the techmcal work: groups then .

, udata were collected and analysed and the information circulated as widely as

pos51ble Finally the technical work -groups ranked the problems and presented
their judgment to the Advisory Committee. The Advisory Committee met to review
~the data and rankings and then applied its own-aggregated ranking process. In the -
final report three members of the commlttee noted personal drsagreement with -
_some- of the final rankings. ‘ : -
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Seven're'CQmm’endations were made as a result of this p'rocess. | They were that:

the pnmary goal of Vermont s envrronmental pohcy should be to reduce rrsks’
to ecosystems, human health and Vermonters quahty of hfe, C

. ’Vermont S state and local officials should prov1de more information about '

environmental risks to the pubhc at large and should present 1t 1n terms that the

’ pubhc can understand

Vérmont’s policy makers and officials should be exphcrt about uncertamty o

- _whenever they discuss environmental risks with the pubhc, statmg both what is.
known and what many be suspected but not proven,

-Vermont s env1ronmental pohcy should place as much 1mportance on reducmg :

nsks to ecosystems as it does on reducmg nsks to human health

Vermonters shou]d seek ways 1o reduce risk to the people and envrronment of

‘Vermont, and to the human and natural commumtles with whrch they share or. -
‘will share the planet, : '

Vermont s enwronmental pollcy should place partlcular emphas1s on malntammg

or enhancmg the state’s b10-d1vers1ty and the 1ntegr1ty of its ecological
: commumtles, and . S

Vermont’s envrronmental pohc1es should value natural resources not just at therrv '

market pnces, but also for their- long-term social and ecologrcal importance.

Itis perhaps 1nterest1ng to note in comparlson to the Washmgton State pro_]ect that B

the most important environmental problem areas for Vermont were consrdered to
. be global cllmate change and mdoor air pollutlon S :

1.
2.

3,

"The second stage of thls pro;ect should be well underway The Ob]eCtIVGS of
v.‘Phase 2 as stated in the’ Phase 1 report are to:

declde which I‘l_SkS to address,

develop'action'plan's to reduce those riSks,~ -

:develop ongomg monltormg programs to see if the rlsks are bemg reduced ,
‘ effectlvely, and : :

- prepare t_heway- for_asimilar_ two;phase evaluation 1n 1995 and 1996.
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4.3 New England

| .‘ The New England study was one of the three pilot prOJects by USEPA’s 10 regronal _
offices, and was one of the first projects undertaken; concurrently with the Relative -
risk prOJect ‘Tt evolved around the concept of ‘residual risk’ or “the risk posed by -

a problem given current levels of control” (a similar approach to that used in.

- Unfinished Business). The group undertakmg this project consisted of 35 people
 representing different environmental programs and expertise within the USEPA
regional office. The ‘group was divided into three work' groups studying publrc
 health risks, ecological risks and risk management factors. The methodology used
-was described by the group as “systematically generating informed judgments”.

. Twenty-four problem areas were defined to correspond with existing EPA programs
or statutes, and-these were assessed for public health risks (cancer and non-cancer

- health risks) and ecologlcal risks. Risk management factors such as public:

" participation, available resources, 1€gal authority, available technology and economic " .

.- impact were ‘also considered. The I'lSkS were analysed separately and no attempt

. 'was made to welght the risks.

"The list: of problem areas chosen was slmrlar ‘to that used by the Unfimshed(
‘Business project, delfled slightly for reg1onal concerns by the addition of lead -
exposure (a, significant public health problem inn New England), asbestos exposure -

. and lakes, ponds and impoundments. Some areas considered to be 1mportant but

not within the Junsdlctlon of reglonal authorltres were excluded

- Both work groups attempted to ‘use e)nstmg data and to point out areas of

- limitation. Estimates of uncertainty and the percentage of the problem covered

. Were mcluded and, where pos51ble, sources of risks (pathways and stresses) were
1dent1f1ed : SR » ’

The procedure involved techmcal work group members, EPA headquarters staff and g
“consultants. Information and analysis generated were presented to the group who
- undertook the process of rankmg the problem areas. :

The methodology followed for 'pubhc health‘ r1sk assessmerit was similar to that

e 'apphed to Unfinished Business. The report acknowledged that the most difficult

part of the- process was the combining of the separate. rankings for cancer and non- :
cancer risk into a composrte rankmg, because of the 1mp1101t we1ght1ngs requlred

A seml-quantrtatlve approach srmllar to that used for the Unfimshed Busmess.
‘ report was. adopted for the assessment of ecologlcal risk. . ’

o The 1nnovat1ve feature of this pro;ect involved the use of a Risk Management Work .

- Group, which developed and applied its own methodology to assess and evaluate

* risk management issues. The factors chosen for evaluation were public perception, -
-available resources, economic impact, effective technology and legal authority
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Soo(12 factors were 1n1t1ally conS1dered but were reduced to five). Rankmg criteria for ©

- each factor were assessed for each problem on a scale of 1 (relatively difficult to
manage) to 5 (relatively easy to manage). Group discussion was used to adjust the

- rankings for consistency between the five factors. The results were presented to

- allow the reader to. compare - the original rankmg (by the groups specifically
_ assessing the factor) and the ad]usted rankmg after discussion by the full work

- group.

“The nsk management work group d1d not attempt to combme the rankmgs for the j

. five factors into a single ranking.

’ _The,“lessons learnt” from ‘this .application_ were presented as a sefies of “proad -
: ‘observations” o S : : S

1. | the process of th1s proJect is as valuable as the results (m terms of plannmg),

2 ~ the nsk reductlon prolect is a first step towards developmg a more analytlcal o
' ’-approach to planmng and pnonty settmg (m Reg10n I),

: 3. | the mcons1stency of problem deﬁnmons comphcated the analysm
4. reglonal data are often 1nacce851ble, K
R rankmg is easrest when there are. good supportmg data, more d1ff1cu1t -when

- we had to rely on best professional judgment and most dlfflcult when values |
and personal ]udgment entered into the rankmg, ’

6 hlgh rankmg publlc health problems in general dlffer from hlgh rankmg -
ecological problems, L . v

7. . rankings based solely on residual risk given present exposure pattern may -
o unde_restimat'e the importance of ground water as an environmental. resource.

8. the effectlveness of ongomg base programs hasa great 1mpact on the relatlve‘ |
: ranking results, :

9. the results of the Unfimshed Busmess prOJect and th1s pI’O_]CCt are s1m11ar,f B
' except for the treatment of ground water, and : ~ '

10. the Risk Management Work Group results are the key elements lmkmg the .
' ecologlcal and publlc health rankings to. the- reglonal plannmg process
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o The New England pro_1ect was bemg undertaken at about the same time as the -
Relative risk project. Therefore both of them are derived from the same base. It
‘is notable that the New England group was prepared to combine the cancer and -
* non-cancer health risks (although admrttmg drfflculty), whereas the Relatlve nsk

group was hesrtant to doso. , : A :

~ On the basrs of avarlable 1nformatron it is not poss1ble to estabhsh whether or not
- the results of this pro_]ect have been translated into action targets

44 The City of Seattle

' In October, 1991 the C1ty of Seattle pubhshed a report entrtled Envn'onmental l'lSkS N
~in Seattle: ‘a comparatrve assessment (City of Seattle: Dffice for Long-range .
Plannmg 1991). The project manager for the C1ty had prevrously worked wrth
.’Washlngton Env1ronment 2010 o '
The project” was constructed s1m11arly to the- Washlngton State and Vermont
applications. A technical advisory. committee with four sub-groups was established
.-and this was overseen by a pubhc advisory commlttee :

The.'Clty sought to address »f1ve 'key' 1Ssues:

| 1. the need for 1mproved cohesron and co- ordmatlon among local state and federal
; envrronmental agencies, : -
A the need to se;t. clear envir'onrnental' p.r'iorities“in .l-ight oifv budget constraints', .
3 'concern about 'g.row-th' and vits ;impacts on’the environment o
4. .the need to adjust to the changmg nature of envlronmental challenges facmg the :

' -Clty, and

3. ',"’concern about the Crtys expandmg role in 1mplement1ng and paymg for-
env1ronmenta1 protectlon :

: ,Budgetary goals were more exphcrtly stated in thrs pI‘O]CCt ‘than in the State and. |
Federal area pI‘O]eCtS : .‘ :

~ Environmental problem areas ‘were. grouped and_studied by four techmcal work -

groups responsible for air issues, water issues, land issues and cross-media issues. -

- Three types of risk were considered: human health, ecological and quahty of life.
~The criteria used to rank the problem areas addressed by the groups in each Tisk.
type were: :
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1. the relatrve magmtude of the problems,

2. the need for further action (con51der1ng the relative rlsk and adequacy of
ﬂ‘on-gomg efforts to reduce that rlsk), and -

3. the City s relatlve ab111ty to solve the problems

-',The ranklngs in- all three- types of rrsk consrdered were aggregated to a s1ngle .

~ ranking within each issue area. It is not clear how this aggregation process was.
achieved. Rankings of problems for the three risk types are not presented.

. The matenal in the report represented the fmdmgs of the techmcal work groups »
- under the umbrella of the Technical Advisory . Commlttee The next step will .

involve review by the Public Adwsory Committee. Itis not clear if the ‘public will - '
- be directly involved in this process. Once the review is completed an environmental

action plan will be estabhshed by mid- 1992 that will 1nﬂuence the crtys budget
' process and dCClSlOIlS ' _

45 . Characteristic features

‘One of the important findings coming out of the Federal area and State projects is -
that environmental priorities are different in different parts of the United States.
f Therefore, it is appropriate that the process of these CRA projects. should reflect
local expectations and differences. - This is particular important because of the local
social and political support required to implement the findings. =~ » =

" Some of the different. characteristics of the approaches are noted here.

g Washmgton State pro;ect
1. 'An overall ranking combmlng all risk types was not attempted by the Techmcal
- Committee t it was completed by the Steering and Public Advisory Committees.
2. Decisions were made by consensus, during joint meetings of the Steering
Committee of agency leaders and the Pubhc Advrsory Committee representlng '
diverse const1tuenc1es , : S :

The public was dlrectly involved in'the decision-making process
: The abiluy to mange the risk was one of the criteria used in the assessment
| An actron plan was prepared and i is belng 1mplemented

A new SER is being prepared

=~ ‘9\-».0- W

: There has been strong pol1t1cal support for the prolect s pr1nc1ples and process
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Vermont project

,1’

_Rankmgs were made 1nd1v1dually in each of the three nsk’ categones and then “
a combmed risk rankmg was attempted e

Problems were ranked ordmally for the 1nd1v1dua1 nsks but in f1ve categones for B

- the aggregated rankmg

. Risks to quahty of life were considered drrectly

The - techmcal work groups and the Public Advrsory Group functlons were well
delineated and separated The éffective veto power given to the Pubhc Advrsory
Group emphasises the ]udgmental nature of the CRA process -

5. An action plan is bemg prepared

A rewsron of the: process is planned‘._ |

| New England project
“ 1.

'Risks were assessed separately no attempt was s made to compare between risks,

~and no attempt was made to add rlsks for a problem type

. Present ‘and future effects were estlmated and future effects were not

* discounted.

Cancer and non-cancer health r1sk rankmgs were combmed into a smgle_ '

' composrte rankmg

The “concept’ of r1sk management “was exphc1tly mtroduced by a Rlsk‘ ;

: Management Work Group.

. ‘No specrflc attempt was made to 1ncorporate the pubhc (although the pubhc ‘
» perceptlon factor analy81s did involve some pubhc input).

'Quahty of hfe or dlrect welfare rrsks were not included.

Clty of Seattle prOJect

1.

Three types of risk were con51dered for four different groups of problems (note .\

- that the Washington State project grouped problems by issue: to construct the E
- SER report but ranked all problem areas together) '

Aggregate rankmgs over all risks were presented for each group of problems

‘Rlsk to quahty of llfe was con81dered exphcltly
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46 Risk assessment‘_and risk ranking,

, L1ttle has been sard m this chapter about the partrcular methods used to assess and
- rank Ttisk. - The material pubhshed by Washington State and the City of Seattle

- concentrates on process and is not explicit about methodology. Washmgton State
generally followed EPA risk assessment methodologies as they exrsted at the time,
w1th adapt1ons as. requrred for the specrﬁc apphcatron ‘ o

. For the Vermont study, the methods. used to assess cancer risk followed the EPA
guidelines, and the no-threshold assumption. ‘Similarly for non-cancer health risks,

“EPA guidelines were followed.' Cancer potency factors were used for carciriogens .
and reference doses for non-carcinogens. These were combined with exposure

- estimates and estimated numbers exposed to produce ‘population risk’ estimates. -

Enwronmental risk estimation used four factors: structure, function, recovery time, e

~and space or scale. Problem areas were divided into ‘stressors’ and analysed the -
effects of each stressor on thie different types of Vermont ecosystem. These results -
were plotted against recovery time and scale factors. Seven criteria were used to
evaluate or assess risks to quality of life. These were grouped as aesthetics,

economic well-being, fairness, future - generations, peace of mind, recreation, and =~

. sense of commumty Subjective Judgments and werghtmgs were an 1ntr1nsrc part of -
this process e T , o

The. Vermont 1ntegrated rankmg was estabhshed during a series of open sessions of \
the Public Advisory Committee. Recourse was made to the results of the

‘Vermonters’ priorities questlonnalre circulated by the Business Roundtable. |

Personnel judgment and beliefs were the main criteria used. The group agreed ’
“strongly in certain areas such as a sense of obligation to future generations, and that -
- natural systems are more than just resources. for human use. However, there was -
' _d1sagreement about the relatlve 1mportance of human health r1sk and ecosystem ’

o risk.

The methods used by the New England CRA pro;ect are stated as being 51m11ar to -

that used by the EPA for Unfinished Business except in the case of the Risk
Management Work Group, where a new methodology was requlred This. is
, descrrbed well in the reports : : :

:The percelved lack of methodology was expressed by many of the techmcal work _—

groups associated with CRA projects. Since the completion of the Relative risk
report EPA has commenced the huge task of establishing methodologles in a
»document entitled the Roadmap that séts out . appropriate methodologres for
, assessmg nsks in dlfferent categories. Thrs document is revrewed in Chapter 5

142,



47 Strategic planning and 'manageme,nt ._ R

In most cases, the EPA has used'the CRA approach in terms of examining risk
~according to current levels of control (the residual risk concept) Whereas it is -
-~ difficult to try to turn the clock back to imagine the situation if certain base controls
were not in place, it should be recognised that in many cases vast amounts of effort_

- and resources are achieving relatively minor reductions of risk. In some cases this
. lack of impact is the result of historical factors, related to prev1ous levels of ‘
' knowledge and in other cases it is polmcally related. ’

~ The 1mportant pomt about the general CRA approach is- that although it is -

~ described asa ‘science-based approach’ all reports on apphcatlons have noted the -

importance of professional judgment, particularly in the ranking processes. This is - '

- not a contradiction; rather it is a recognition that science is not a purely quantitative
“‘game’. Good science involves professionals using their experience to assess and’
evaluate 1nformatlon and to make dec1s1ons based on that experlence

B Comparatlve risk. assessment is not new. - Nor is 1t apphcable only to the evaluatlon )
- of env1ronmental Tisk. | : .

Ttisa valuable management tool for the systemat1c assessment and commumcatloni o
of dlsparate 1nformatlon ' ’

The Washmgton State Department of Ecology has recogmsed thls w1der perspectlve'
. of CRA and is planning to link the' Environment 2010 prO_]CCt ObJCCtIVeS and process -
-to 1ts own 1nternal plannlng and management process

The comprehens1ve plannmg sect1on of the Department of Ecology has des1gned an .
~ ’approach consisting of four parts: mission planning, strategic planning, blenmal »
_ operations planning, and monltormg and evaluatlon These four components are’

- closely linked together - N

. M1ss1on planmng focuses on long term goals estabhshed at an agency-w1de level
The M1ss1on Statement of the Department is: :

“to protect, preserve ‘and enhance Washzngton s envzronment “and
promote the wise management of our air, land and water for the benefit
of current and future generatzons

*The goals estabhshed as a means of ach1ev1ng this mission are also der1ved from )
vision statement contained-in the Environment 2010 action plan. They emphas1se
the need for prevention and conservation. - - Strategic plannmg establishes strategies .
for accomplishing the goals that are in many cases directly linked to the broad |
action recommendations of Environment 2010. These objectives entail estabhshmg ‘
long-, medium- and short-term ob]ectlves and success measures for each program
~of the Department.. They provide the link between long-term planning and the
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?blennlal plannmg process requxred for 1nterna1 budgetary and management'
_~processes : :

Lmkmg 1nterna1 strategic planning processes to Env1ronment 2010 has 1mportant- .

. advantages to the Department allowing it to use the medlum of the SER to re-
evaluate its own internal goals and achievement of objectives in terms of
‘environmental results’ over time. It is expected that the whole process of -
establishing vision, analysing problems, settmg priorities using CRA, and determining .
) frecommended actlons will need to be revisited perlodlcally (i.e. every five to six |
years).. :
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'CHAPTER 5

3 The Roadmap

- The methodologles used i in CRA prOJects are not ﬁrmly estabhshed and most groups s
undertaking these apphcatrons have expressed concern about the apparent lack of

established methodology and the inconsistencies inherent in the approaches that are
currently being used. Theérefore, the EPA has produced a document entitled a
Roadmap (EPA 1991) (currently avallable in draft form only) that descrlbes some

-of the ‘best ava1lab1e methodologles :

:The sta’ted purpose of. the Roadmap document is to serve  as. a gu1de to
-environmental protectron and natural resource organisations planmng to conduct
‘ comparat1ve risk projects”. The intended aud1ence is envrronmental agencies w1th1n

the Umted States and overseas :

- f'The remainder of this Chapter brleﬂy descnbes the contents of the Roadmap :
- document under chapter headings and titles, and concludes ‘with a brlef summary :
statement. Personal comments are mcluded in italics.

: ."I-Chapteryfl': Int‘roducti'on .

_ This chapter provrdes a summary of the purpose of the Roadmap, a descnptlon and
- some notes about the way in which the Roadmap was produced

Chapter 2 Orgamsatlonal structure and process .

- _The recommendatrons for personnel mclude a prOJect manager, a Steerlng '

Commrttee a Public Adv1sory Commrttee and a series of Techmcal Work groups.

: »Chapter 3:’ ~General analytical iSsueS~

:Chapter 3is concerned w1th ground rules mcludmg establrshmg cons1stent sets. of- g
deflmtlons and analytical goals '

People workmg on these types of pro;ects are hkely to come from very dlfferent

- backgrounds with dlfferent personal/professional goals and experience. There is no’
single ‘right way’ of approaching CRA. However, it is important that within a CRA -
,prolect there should be clear understandmg of the issues and approach ‘
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The Roadmap notes that tradltlonally three’ types of I‘lSk have been cons1dered

.' human health Tisks, ecologrcal risks, and social and economic effects. The o

'Roadmap document states that all of these r1sks should be cons1dered as otherwrse
d1stort1ons are l1kely '
': The document lays out a set of prmc1ples or analyt1ca1 goals” that are stated as *
~crucial. They are consistency, explicitness, efficiency, coherence (of all the parts) - -
~.and relevance to the orgamsatronal goals. : :

“Each organ1sat1on undertakmg CRA is l1kely to have dlfferent spec1f1c goals and

“objectives. Each project, therefore, needs to be designed with these in mind. There
should be two main aims for any CRA project: the first is to assess and rank the
risks, and the second is to determine strategies for reducing r1sk ‘These two

- components are referred tc here as r1sk assessment and risk management and are
clearly delmeated :

The reason glven for thlS separatlon is that the Tisk assessment process should be ‘
kept as “objective and scientific as possrble It 1s however, acknowledged that
“substantial use of Judgment is 1nev1tably necessary in the assessment and rankmg '

' 'process -

. The ROadmap'recommendsthat the scope of the CRA project be defined in line
* - with the project objectives. This will require consideration of the temporal and '
- geographic boundaries of the problem and is essential for the establishmient of the
problem areas. There is a question with respect to the EPA-sponsored projects as
to whether areas beyond the regulatory scope of the. EPA should be included.
Further, a difficult problem may be to determine whether risks should be assessed -
in the 11ght of current controls - espec1a11y as a prerequlslte is-an open m1nd

B Problem areas should be defmed in line w1th pI‘O_]eCt ob]ectlves Six d1fferent ways

of delineating problem areas are listed: along organisational lines, by source type,

. by pollutant or stressor, by affected resource, by geographic area and by economic .

. sector. The:choice will depend upon the nature of the project and w111 to some
extent be determined. by the types of r1sk that are chosen :

Desirable characterlstlcs of ‘problem areas are:

compreliensiveness,
a consistent level of aggregation,

. mlmmum ov crlap,

1
2
3
4. ease of analysis, | _
5. - ease of 1mplementatlon, and
6

' ease of commumcatlon with the publ1c.
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| m practzse, T belteve that it lmportant that the subjectmty of the CRA be 1 |
: expltcttly establzshed :

. -Perhaps more tmportantly the risk - assessment (rankzng) and rzsk
| management phases_ are separable ‘because different groups of analysts
and decision makers will be involved. It may be desirable to include
some overlap, but in general, the assessment phase will be undertaken by
technical experts, whereas . the management phase will be the
responStbzltty of deczston makers (publtc mvolvement may occur in both
phases). - : ’ -

Some of the issues that requtre ﬁtrther tnvestzgatzon are whether rankzngs .
| should be combined across risk categories, and how to deal with differing |
wuncertainties. in the ranking process. It is unlikely that any definitive |
% | approach will be developed that will provzde solutions to all the problems
.| associated with these issues. ‘Therefore, open. acknowledgement of the
: dtﬂicultzes and the mcorporatzon of uncertaznty estzmates into rankmgs
- | are important. ' : -

| Chapter 4: 'fAsA'sess_ment:ol"env_irohmental.risks tohuman health

' The next. three .Chapters- describe methodologtes for assessing. speczﬁc
.| risks.  Recommendations as to the type of data to be collected are
* included. Rather than descnbtng the methods here some of the issues to

- be considered when dzscusszng risk types are introduced.

'Whilst it is acknowledged that the relationship between cause and effect may not

be clear, the Roadmap group:believes that recorded incidence data are, likely tobe

* better than calculated incidence data when ‘estimauin ng health risks. - Two other
.approaches are extrapolation from existing data and the estimation of risk based on
'm modelling at individual sites.. Whenever estlmatmg health rlsk the avallabﬂlty of ‘
‘data w1ll be the determmmg factor for the method. .
There are four steps mvolved in human health r1sk analys1s hazard 1dent1f1cat10n, ,
dose-response assessment, exposure assessment,.and risk characterisation. This last -
- step involves combining the iriformation from the first three steps before ranking the.
‘problem areas. Risk characterisation -for.cancer risk -and non-cancer risk is
~discussed separately Ind1v1dual risk and populat1on risk are also calculated
separately for cancer I‘lSk : - -
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Iti 1s recommended that the rankmg process 1n1t1a11y be undertaken by the technical
work groups who have established the risk assessments, since they are more fully’
informed about the uncertalnty involved and the quality of the estimates. It may be -
appropriate for the ranking to be. performed by a composrte group of decrsron .
4 makers and technical experts ~ |
A series of factors to be consrdered for the rlsk-rankmg process are hsted and
discussed. - For cancer risk rankmg these include specifically cancer incidence and
1nd1v1dual risk. Factors to be comsidered in non-cancer risk rankmg are the
magnitude of the reference dose exceedance and the number of people exposed.
Factors common to both ranking processes are: the size of the sensitive sub-

population, the severlty of the health effects, (known) omissions in the analysrs, the - -

quahty of the data and the analysrs and other uncertamtles

The thorny questlon of whether to combine ‘cancer and non-cancer health risks -
remains. Itis suggested that such a combined ranking would be more useful from
a planning perspective than 1nd1v1dual rankmgs and more consistent with the -
‘ecological and welfare risk approaches. Two broad approaches are descrrbed both'
rely heavﬂy on ]udgment and value issues. :

Methodologtes for estimating and assessing human health risks are well
“known.and commonly used in many contexts. Therefore this Chapter ]
has a significantly quantt'tative base. In general, the main limitation is |
likely to be the quantity and quality of data available. In terms of
combining  rankings, . I have some concern about whether this -is
| appropriate or not. It is probably best left to the specific application. wzth ,

consideration of who- (is’ dozng the rankmg) and when (zt best ﬁts mto;;_ .
| the process) ' : :

Chapter 5 Comparatrve ecologrcal r1sk assessment

The process of estm*aung ecologrcal risk is technlcal and complex An 1mportant"f
 distinction between the estimation of potential impacts (due to physrcal overlap of
‘stressors and receptors ) and’ actual risk and impacts (requmng exposure of a
receptor toa stressor) 1S made It is the former that is be1ng estimated in th1s case.

: Two optlons as to a means of der1v1ng an ecologrcal classrfrcatron system are
described: the eco-region approach proposed by the EPA Environmental Research
- Laboratory in Corvallls, Oregon and an ecosystem approach based on exrstmg land
use patterns. :
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: Once the set of problem areas is selected then a set of physrcal and blologlcal
“stressors ne€ds to be identified and analysed. This set, that may for practical

. purposes be a subset of a full set of stressors, prov1des the base for determmmg end

effects on ecolog1cal receptors R LT T

The v'evaluation' process is complex and requires considerable recourse to
. professional judgment, particularly when it is necessary to extrapolate effects.

" The set of recommended evaluative criteria includes: area of impact, severity of
impact, reversrblhty of impact, uncertamty and, optlonally, the ecologlcal value of
~ the ecosystem and the geographlc scale of the 1mpacts :

- The recommended .approach to ,rankmg 'is de_scrrbe"d as the semi-quantitative
. -approach. The effects of the selected stressors on each ecosystem or ecoregion are -
evaluated according to the above set of criteria which results in a score for each
_ stressor within a problem area. Risks from all stressors are then aggregated (using -
" a variety of analytical approaches) and.modified to reflect the’ amount of the

problem area not covered The resultant matrix of aggregate risks by problem area
~and ecosystem or ecoreg1on is used for ranking. '

’Ihls chapter also pomts out the zmportance of risk communzcatzon and
makes some . practical suggestions about the type of information that-
| should be. commumcated and ways of approachmg presentatzon and
| communication. ' - :

Chapter 6: Welfare effects |

The chapter d1scusses economic effects as those soc1al effects to wh1ch a monetary
value can be attributed,' whereas social costs are damages to which no monetary
~value can be attrlbuted (1t is noted that Vermont used the term r1sks to quahty of

' llfe) : : S

: The Chapter is d1v1ded 1nto f1ve sect1ons
1. direct measures of economlc damage,

. -_alternatrve measures of economlc damage, L _' o L

2

3. spec1al cases and analytlc 1ssues, ‘ _

4. estabhshmg a social and econom1c damages rankmg, and
5

‘1llustrat1ve examples of economrc damage assessment

‘ A Washmgton State Energy Ofﬁce is makmg a con51derable effort to quantlfy enwronmental
+ -+ values' in' monetary terms as part of an attempt to mcorporate env1ronmental costs into

. energy ‘planning.’
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" In the first two sections common methodologies including non-market valuation -
techniques are discussed and examples given. Economic losses due to decreased
" property value and. the economic cost of restorrng contammated resources’ are

o _mcluded

Under spec1al cases,’ two 1ssues are 1ntroduced (1) the need for procedures to -
" incorporate future damages into an annual damage estimate (some environmental -
‘problems may have huge future cost, and (2) how to assess in CCOIlOl‘IllC terms the3 :
services prov1ded by complex ecosystems : : »

The problem of estabhshmg a soc1a1 and economic damages ranking is 11ke1y to be |
- complicated by the considerable uncertainty associated with the estimated economic
-damages data. It is noted also that ranking these dollar values excludes social

damages. ‘A series of “qualitative adjustments” or criteria to be incorporated in the

* ranking process. is: ‘equity issues, reversibility, geographic-extent of damage and
- effects on local economies. This list is not exhaustive and the cr1terla selected will

: depend on local obJect1ves and s001a1 condmons

The problems assocrated w1th 1ncorporat1ng all the 1nformat1on to provrde a rankmg '
of welfare risks requires consideration of the interpretation of complex, overlappmg
"_dollar damage estimates, the synthesis of quantitative and quahtatrve 1nformatron,;w
" and the organisation of the mformatron into a format suitable for presentatlon to -

S dec1s1on makers. - : : :

This latter‘point'is crudal to all risk—based decision’ --making. :

The last section of this. Chapter prov1des some specrflc examples of economic
'damage calculauons - '

a A(m’,‘ha'pter, 7: Intematlonal appllcatlon of the comparatlve nsk assessment -
' methodology

ThlS Chapter begms by addressmg why other countries seek to apply this
" methodology. Ali countries face environmental choices of dlfferent kinds and the
CRA approach can be applied to a number of drfferent 1ssues and for a number of -
different purposes. - o o )

-,There are hkely to. be s1gn1f1cant dlfferences in the approach taken to CRA in
- different countries as also occurs within the United States. There will be var1at1ons
- in problem areas, ,data specrflc obJectrves and mstrtutronal structures o

A section on Project Development is 1ncluded ThlS is not restrlcted to mternatronal :

‘projects, but contains elements that requlre con51derat1on for any 51m11ar type of o
v pro_]ect or analysrs o
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Methodologles approprlate to the Umted States may not be approprlate in other
“countries for a- number of reasons, 1nclud1ng ava1lab1hty of data and soc1a1 and
cultural conditions. : / :

| This Chapter is important because it addresses some of the philosophical |
questions that.must be addressed when initiating any CRA project. The
-questions and. issues raised are not unique to international prOJects and
should be the sub]ect of debate for all appllcattons : :

Chapter 8 Risk management
In the version of the draft Roadmap document avarlable to this study, Chapter 8

.appears in rough outlme form

Risk management is descr1bed as that process ‘where “one decrdes what'to do about
the environmental problems that have been evaluated and ranked durrng the risk
: assessme’nt phase ' :

Ttis likely,th'at the people 'involved in thls-phase.willbe different to those involved
“in the earlier assessment. phase. Although risk managément does not involve any

re-ranking of the problem areas it may require consideration of further criteria such . 3

~as available resources and. general ability to do anything about the problem areas.
The pr10r1t1es set for actron may be. drfferent from the assessed rankmgs o

‘The objectives of the risk managefnent' pro_cess should ideally be establish_ed before

commencing the CRA, and a process for linking. the two phases should be . :

~considered. Risk management is a social process and should always include some -
" form of public involvement or debate (dependmg on the scope of the process)
Consideration of the tools available to risk managers is important. - These may
include regulation, enforcernent ‘economic incentives (economic instruments), .
technical assistance and provision of 1nformatlon Other tools should be assessed

: where possrble L '

‘The management process s crucial and its output must include actions.
Some aspects of the process are subjective and -evaluative, and others
‘involve technical innovation (for risk reduction). An ‘action plan’ must
.| include elements of monztonng fo. determme the ejfectzveness of the
applzed strategzes . : '
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* Final comment -

The Roadmap is auwell organised and carefully worded document that will provide

~ a useful aid to groups mtendmg to apply CRA. However, there is a danger that this A

type of document can become a ‘cookbook’ that is followed blindly in order to
achieve a predestined conclusion. This is partlcularly a problem with ecological risk.
For this reason, I believe -that Chapter 7, which addresses some phllosophlcal
B questlons and issues, is probably the most 1mportant :

The ,methodologies presented for assessing and ranking particular risk types are.
derived from what is by now considerable experience in dealing with complex
systems problems.  Although .minor - modifications will ‘be required, these
~ methodologies will provide a consistent base for the process of environmental risk
assessment. It is likely that in the United States effort will now be directed towards
1mprov1ng the quahty of data requlred for 1mplement1ng these approaches
Comparatlve r1sk assessment is not a static, one-shot techmque As acknowledged‘
by the commitment made. by Washmgton State to regular production and
_publication of SERs, it must be an on-going, regularly updated process. The
- resources. requ1red to undertake such. studies are considerable.” Decisions -about
. commitment to such a process must therefore include careful consideration of its
obje_ctiv'es and the required and available resources. -

S
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B CHAPTER 6

Comparatlve rlsk assessment as a tool for envrronmental rlsk' -
. .-management ' » '

' The experlence of the United States has’ shown that the adopt1on of a sc1ence-based_
nsk comparison_methodology is. appropriate : to setting priorities for action for
managing (and reducing) environmental risk. - The projects undertaken by the
'USEPA have demonstrated that the approach can also be applied at différent

- institutional levels and thatin co-operation with local interest grOups and 1nd1v1duals :

it is pos51b1e to set targets for reducrng enwronmental I‘lSk

_ The_appli'cations and résearch to date have also sho_fwn that there are a number of
- different ways of approaching CRA as described in Unfinished Business and
~ Relative risk. Two of the main difficulties noted in the original Unfinished Business -

report were a lack of quality data and a lack of methodology. The EPA has made

" a brave attempt to counter the latter deficiency in its most recent Roadmap

document, rev1ewed in Chapter 5. Data deﬁcrencres can only be remedled over

. time.

-

| More 1mp0rtantly it must be recognlsed that in many enwronmental problem areas ,
there will ‘always be a lack of 'data to some degree,: for example, incomplete
monltormg data, inconclusive or non-existent epidemiological studies, lack of field -
studies confirming local ecosystem characteristics etc. ‘Therefore, it may be better
if we apply our scarce human resources to the area of expert judgment. This will- -

only be successful if firstly, experts are willing to.use their judgment in areas where’
they may previously have felt reluctant, secondly, if the public are direetly involved
in the process and, thirdly, if there is a political willingness to make basrc changes
in the way in wh1ch we manage scarce envrronmental resources -

'} Unfortunately there are st111 a’ number of 1nﬂuent1a1 people w1th1n the Us
‘administration and scientific hierarchy who view- pubhc involvement in decision-
- making processes as a one-way street.-where the public is mformed’ and ‘educated’. -
- For example William K. Reilly (EPA, 1991) is quoted as saying “we must improve

the translatlon of sc1ent1f1c knowledge into the vernacular of poht1cs and pubhc -

“opinion, to make rational nsk assessment a part of every c1t1zen s common sense
(4 | .

‘ Personally, I believe that risk assessment is part of every. cmzen s common sense and
- that the inclusion of ratlonal’ is simply an attempt to 1mp1y that value judgments -
have no part in decision making. In any case, this process of knowledge transfer is
only one side of the equation (does education imply rationality?). Risk management
s much moreé powerful and effectrve when 1t is apphed as a co-operatlve tool. It 2 '
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is'a means of mcorporatmg pubhc beliefs and values into the dec1sron-mak1ng
process - : :

In Ibtd a number of promment members of the two US groups - leaders in'the ‘

environmental field and scientists - were asked to comment on two questrons The
answers were pubhshed asa forum - S

-‘Enwronmentahsts were. asked to address the questron

: -“Should Congress and by lmpltcatzon EPA revise the current ordermg of R
 the nation’s environmental program priorities to better match scientific - -
assessment of the relatzve rtsk of the - vanous threats to the ‘

envzronment?” : ’ '

' Scientists Were posed the following:
“Is the science of estimating risk sufficiently advanced so that we can -
rely on it to help order our prtorztzes and allocate resources for

envzronmental programs 2”7

- Not unexpe,ct‘ed]y a variety of opinion was expressed ranging from unqualified ‘yes’
~ fo unqualified ‘no’. The variety in response is perhaps an answer in itself. =

_ In general; . however, environmentalists discussing the policy implications
- acknowledged that “risk analysis can’t replace moral values”, and there was. an

~acceptance that there is a need to set pr10r1t1es for action. Several commentators

stressed the point that prevention is more important than risk. reduction (the -

‘precautionary approach) and that prevention cannot be considered directly within
the risk assessmznt framework (As noted by Philip Miller, preventlon can.be a
response -ta:tisk assessment and priority setting). There was also a concern that

CRA approaches might lead to ‘triage’ for the environment. Triage may be
appropriate. at certarn times, but it 1s not a respons1ble long term management,

practlce

" Nicholas Reding, Executive Vice President of Monsanto, summarised a number of
responses when he stated that, given an ideal world; the answer to the first- question

should be ‘yes’. However, within the real world the answer must be ‘yes, but’,

hinging around the rewording of the second questlon “do we really have the ability -

to scrent1frcally assess re]atlve risk?”.

The screntlsts who dealt speclflcally with the questlon about the quality of the

’ methodologles were also divided in their response and tended to shy away from_ ‘
‘their specific question and qualify it with the ethical question. It was clearly agreed
that CRA cannot solve questions such as how much should be spent on the

environment and with what priority. . At best ‘the methodologles can provide
informed gu1dance to deCISIOIl makers :
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. Several s01ent1sts brought up. the problem of deﬁnmg the endpomts of the risk and L
~ the difficulties we have in defmmg end points’ for human risk (death, 1n]ur1es‘?), let -
~alone ecological end points. It was also repeatedly acknowledged that CRA is not
- a purely scientific approach and that if it is to be used effectlvely pohcy makers .
must clearly understand its lrmltatlons _ :

SOlet us consid.erv..some ground I‘llles-

, /WhatlsCRA" o ‘ e N
- According to the EPA it is “a framework for assessmg enwronmental r1sk issues and‘ .

highlighting important differences among them that can help-us establlsh prlorltres', -

~ and focus limited time and money where they are most needed”. It is an analytlcal
process mvolvmg a set of methodologres for : assessrng and rankmg enwronmental
' 'I‘lsk : . o : SR

- . What can. CRA do? "

'Comparative risk assessment can prov1de a systemat1c approach and framework for '
assessing and cOmparmg risks. The EPA approach focuses on the basic objectives .
of enwronmental agencies at different levels, describing these as: the reduction of
risks to’ human ‘health: and ecologlcal systerns, and the ‘beneﬁcral’ uses of

| envrronmental resources.. g . : : : '

'Because CRA takes a  broad-based approach to assessmg and comparlng risks rather o
~ than focusing on specific ‘problem . areas - or risks it can be used to provide
. information for medium and long-term’ strategic plannmg It can. provide rough

. comparisons across. problem areas for. different specified risks and hence can be

- used as an aid to decision-making processes ‘Tt can also help to inform the public’
and hence mclude the pubhc in dec1sron-mak1ng processes N ‘o

_ What can CRA not do? - : :
: Comparatlve risk: assessment is not an answer to all env1ronment problems Itis

* not risk assessment and, while it uses the principle of quantitative risk assessment,

it is less value-free than other approaches and does not generate precise measures .

~ for the risks -associated with ‘environmental problems ‘Environimental risk -

'_ assessment is particularly susceptible to problems of lack of appropnate data,
uncertamty and 1ncomplete methodology RS Lo

It cannot generate precrse measures for compansons between risk types and it
should not be used.as the sole bas1s for settmg env1ronmental prrorrtres

. As stressed throughout the hterature avallable, itis often the process of conductlng .
~the’ CRA that is as 1mportant as the results :



6.1 Comparatlve nsk assessment and env1ronmental rlsk management in New{
Zealand R : - D L

In this section the use of CRA as a general strategw management tool i is con31dered f
It is dlscussed in the context of r1sk reductlon and Tisk management ’

_ It is seldom appropriate to adopt with'out’modification_ a management approach or
- established and tested in a different environment. This is particularly true of areas
such as environmental . management that are closely 1ntertw1ned wrth social
: ',structures and value systems - -

The purpose of th1s sect1on, therefore, is not to promote uncrltlcally the use of CRA‘ -

-~ for envrronmental risk management but to outline a general’ framework derived

"from the EPA experience which is appropriate to the apphcatron of CRA in New
. Zealand. . Concentration is on the positive aspects of CRA and the benefits that .
-~ might accrue from the use of such an approach The hm1tat1ons have already been =
, 'stated clearly : S

In Chapter 7 a limited’ case study of a New Zealand apphcat1on is descrlbed and in- .
~ Chapter 8 further recommendations are made about the process and its potentlal o
-application. It must be remembered that although these comments are based on
the ‘experience of the USEPA and other US agencies ‘they represent the value' :
Judgrnent perceptrons and 1nterpretatlon of one person.

' ‘.F CRA 5ndj nsk man'agement - 'the'proczevss‘
" The basic steps of CRA and riSk management are to:
estabhsh the spec1f1c obJectrves of the pI‘O]CCt
. _determme a set.of problem areas to be assessed

. determme a set of risks to analyse,

1.

2

3 .

4. 'determme the strat1f1cat10n of the problem areas i
5 5 perform risk assessments for each r1sk type

6. rank the problem areas m terms of isk,

7

“1. rank the problem areas in terms of r1sk assessment and other r1sk management
- factors, - : ‘ : :

8. analyse and 1ncorporate the optlons ava1lable for r1sk reductlon and

9. establlsh an action plan



I
é

- Steps 1 to 6 form the base of CRA and Steps T to 9 complete the r1sk management
process : -

' Eachv of _these Asteps ,'requires amplification. -

The' specific objectlve of the particular apphcatlon dl‘lVCS the whole nsk- :
‘management process; it affects the boundaries, the problem areas, the risk types,
~-the data, the methodologres, the options and the action to be taken. Therefore, time -
must be taken to discuss the objective as broadly as possible and to state it carefully
" to avoid any rmsunderstandlng Any process where a number of different interest
- groups are involved must ensure that all groups understand and can reach consensus
- on the Ob]CCtIVC : : ' -

g ~The process of determining problem areas and risk types is likely to be complex and -
_iterative. It may be. prudent to establish different sets of problem areas for each .
risk type to be considered. Many of the studies cited were restricted by different
 risk work groups that felt constrained by a set of problem areas which they felt were

~ inappropriate to their-area of expertise. Certainly there will be some problem areas

_that are not common to-all risk types. Although it may.appear desirable that the

' final results should reflect some consistency between the problem areas for the risk -

types, it may be better to forgo this to achieve consistency within risk types. United

. ,States experience suggests that the best way to determine problem areas is to

mvolve a large number of experts and lay people w1th mterests rangmg over a broad
' perspectlve »

' The selectlon of nsk types must. reﬂect soc1a1 1nst1tut10na1 and cultural concerns. .
-The United States studies have attempted to aggregate and reduce the number of
J'_r1sk types. This may not necessarlly be appropriate. The range of risk types for -
~ New Zealand conditions includes cancer risk, non-cancer health risk, ecological risk .
- (incorporating sustainability as an ob]ectlve), quahty of hfe risk (mcorporatmg -
economic factors), and cultural nsk ' . : x :
- There are several different ways of segregatlng problem areas geographlcal area, :
~ media, source etc. If problem areas are stratified then care should be taken to
_ensure that the segregatlon 1s approprlate to. the risk type and is admlmstratlvely
feasrble , : N

‘The risk assessment step involves data collection and application of methodologies.
Without full-scale investigation it is not possible to say whether the methodologies
~ applied by the EPA and promoted in the Roadmap are appropriate to New Zealand
- conditions. However, the basic methodological pr1n01p1es are sound and would
probably require only mmor modrflcatlon - :

- Ranking the_problem_' areas"is an extension of the risk assessment step and brings .
its own methodologies. It'is important to remember that the rankings are guides
only and that the categories into which the different problem areas are placed
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: ‘shou]d be hmlted toa number approprrate to the level of analysrs At thlS stage,.
- also, the question of aggregatmg rankings must be considered.. It is difficult to-
~ aggregate rankings if the problem areas are different for. different rrsk types

o Aggregatlon of ranklngs over tisk types is not recommended

vaerall risk management 'rankmg" is a tool for commumcatmg with the wider public
and helping to’ focus the eventual action plan on the hrghest risk management
- prlorrtres : T :

State of the Envrronment reportmg is: good 1dent1fy1ng and commentmg on provrdmg -

- acontext for the problem statements and initial risk management ranking, however,

an -action plan requires a separate report base. No risk management process 1s_' ‘

.complete until an action plan has been established and implemented with its own -
= complete framework for monitoring, evaluation and revision. The tools applied will

depend upon the options selected for risk reduct1on The most approprrate ‘vehicle

is some form: of SER L : o

L ;The partlclpants e

The Ob_]eCtIVCS of a CRA-based env1ronmental rrsk management prolect will -
- determine the part1c1pants However, some general rules.apply. It is probably fair
~ to say that as'many people as are technically possible. should be included. The basic

- requirements. of CRA are for a general steering. commrttee, a series of technical

work groups: responsible for the risk assessments, and some form of public advisory
- committee. Some.overlap of function is possible and it may be appropriate to "
establish a separate group respon51ble for assessmg and evaluatmg the risk reductlon' |
. strategres avarlable o '

It is also beneficial to‘the credibility of the project and its practical success if the -
pubhc at large can be consulted (obviously depending.on the scope and resources
- of the project). This provides a means for the Public Advisory Committee to check -
results with their constrtuencres and hence gam greater confidence or caution on"
- 'how to proceed : :

- The functiOns of the different groups need to be clearly delirieated to avoid -
confusion over respon51b111ty and accountabrlrty Veto power may be given to one
' group or other ' : RO »

| Rankings-
_ It is very unlikely ‘Athat' for any par.ticnlar risk type the datd available. over all A
_-problem areas will be of similar. quality. As a result, the process of ranking problem

. areas within a risk type must involve considerable. subJectrvrty Ordinal ranking is
seldom approprlate Rankmg should be restrlcted to a maximum of frve categorres :
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‘ .-(and preferably fewer), since any more than thls 1mphes an unreahst1c expectat1on -
of accuracy ' : ' S -

The problem of determlnlng the nsk types to be studled also 1ncludes ]udgment as

'to ‘whether some risk types are to be composites. For" example, the original

Unfinished Business report con51dered four types of risk: cancer risk,. non-cancer
human health risk, ecological risk. and welfare risk. In subsequent studies cancer
and non-cancer human health risks were aggregated and welfare and ecological risks
were - aggregated (this was one of the objectives of the Relative risk project).
~ Technical work groups expressed concern at these aggregations because of the value
: Judgments required. ~ Methodological différences and difficulties and dlsparrty
- between data. quality and - availability suggest that although aggregatlon ‘may
' apparently a1d plannmg processes it 1s better to avo1d it.

In addition, the issue exists as to whether ranklngs over all r1sk types should be
‘combined.. For similar reasons to those described above this appears to be a bad
. practice. for technical experts, however the dec1s1on may depend upon the spec1f1c
-~ objectives of the process-and the willingness of the . study group to make the

necessary value judgments. Policy and budget processes will affect those types of

decisions and it may be appropnate for Pubhc Advisory Commlttees to prov1de
gurdance . :

 The 'assumptions’

'In the US stud1es a number of assumpt1ons were made about the ob]ectlves of the V‘

- CRA process that had 1mpl1cat1ons for the general appllcauon of results

: These included the ranklng of risk accordlng to current levels of control Although _
~ this was a pract1ca1 tactic in. that the data used reflected the current context, it -

~meant that the fmal rankings tend to mask the effects of some severe env1ronmental .

~ problems. Th1s was pomted out in a number of the apphcatlons

'The drfflculty in deahng with long “term effects is another comphcat1on The orlgmal
" EPA process discounted future risk. It is now- accepted that this is not an

~ appropriate - practise for dealing with envrronmental problems because of the =

. intrinsic long time delays involved in ecosystem_analysis ‘and effect, and the ©o
- importance placed by the pubhc on the needs of future generatlons ‘ '

' The 1mpl1cat1ons of such hmmng assUmptlons need to be studied alongSide the

v objectives -of the _project to ensure that the ‘objectives are not Jeopardlsed by the
‘ assumpuons : ~ '
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TOO’lsv :

The tools avallable for I'lSk management and rrsk reductlon are those avallable for' ,
.. general environmental management. They 1nc1ude regulatron, economic incentives,; -
~ standards,: voluntary compliance and educatlon and communication strategies. Each

_requires its own momtorlng process The choice of tool 1s often a pohtrcal,‘
- consideration.. L : :

¢ Output

“ The output from a CRA risk reduction process is two-fold-and should include both

an assessment of the selected problem areas, and an action plan. The example
~ provided by the Washington State is useful here. The output from the initial CRA
- project was. ani SER and an Action Plan. Follow-up to the action plan requires
_ some. form of monitoring to determe whether targets are being met. In the case of
gWashmgton State, the SER is planned as a continuing exerc1se and- wﬂl mclude

- 'progress reports’ on 1mp1ementatron of recommended actions. .

Risk a‘s’sessm‘ent and risk 'm'anagement‘

. The CRA approach to I‘lSk reductron is based on the concept of risk management
" The EPA approach stresses the need to separate the process into two components
involving a technical step -of risk assessment and risk rankmg (CRA), and- a
* subsequent management step involving generating and evaluating options for risk
- reduction. The reason for this separation is given as ‘being in order to grve greater B
: SClCntlfIC cred1b111ty to the risk assessment process. : : :

- The emphasrs on ‘science’ w1th the 1mp11catlon of Ob]CCthlty is questronable All }
. scientific groups involved in the risk assessments indicated that because of lack of
data, inconsistent methodologies and. considerable general uncertamty the risk -
assessments. themselves contained many value Judgments and SubjCCthC elements. -
When environmentalists were asked to address the questron ‘is ‘the policy
appropriate?” and scientists were asked to consider “is the science adequate?” both
- groups referred to the companion question. The science and the evaluation should

~ notbe separated Similarly, the generation and evaluatlon of optrons must mteract-

- with the assessment and rankmg process

CRAm New Zea‘land T

- Should we be consrdermg the use of CRA i in New Zealand? In order to answer this
‘question we need to be clear about our basic objectives for environmental
management; whether the main emphasis in pollcy should be on r1sk reduction (risk
: management) or preventlon .The two need not, be mutually excluswe A focus in’
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I‘lSk assessment and r1sk reduct1on can prov1de an 1nformat1on base for preventlon
Actions derived from. risk reduction objectives may involve prevention.. We also -
need to consider whether, as a society, we believe that it is ethlcally appropnate to
- use nsk criteria to-set: prlormes for actlon on env1r0nmental problems

These issues requlre value Judgments whlch are beyond the scope of this pubhcatxon
'_ -and which could be resolved only after extensive pubhc debate.

) The framework outlmed above descrlbes the techmcal steps to be followed for CRA -

" and emphasises some of the factors to be taken into account if such an approach .

. is considered appropriate. Chapter 8 follows up with recommendatlons to explore
more directly the concept of risk reduction as a tool for enwronmental management .
in New Zealand. : : - '
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 CHAPTER7

B Case'»study' |

This chapter proposes a case. study based on the M1n1stry for the Env1ronment s

- objectives and mission. It outlines the way in which the risk management approach

~ to environmental protection might be used by the Ministry for the Environment
- (MfE) as part of its own mternal strategic plannmg

P

»The purpose is to examine whether it is approprlate to apply CRA ‘and risk, B

_ reduction approaches developed by the USEPA for environmental management to
the process of setting priorities for environmental research. The case study is
-presented as an outline that describes the required process for settmg priorities ;
using this basic approach and looks at functional requxrements and structural |

- linkages between the components of the process

The pres’entatlon of thlS case study follows the frameyVOrl_(;described in Chapter 6.

Background

‘The role of the USEPA is prlmarily asa regulatory agency. Its mandate requires
it to prepare, promote and monitor legislatlon directed towards protecting certain
‘environmental features (not all encompassing).” It undertook the risk reduction
‘program  as part of its legislative requirement to protect and enhance the
environment. The EPA’s role in the risk reduction program involved setting
~nmational objectives for environmental management/protection and establishing
~ success measures. The EPA was not directly involved in the apphcatlon of the I'lSk g
"reductlon process : '
: The Mmistry s role in enwronmentai management isa httle different to that of the
EPA The Miss10n of the M1mstry is:

" 10 ensure natural and physzcal resources. are managed to sustaln and
- enhance environmental quality and human well being.

The original role of the Ministry required it to: 'take‘ anvaje,c_tiye role ‘toWa_rds the
environment and to assist in enabling the viewpoints of all concerned sectors to be
' heard before public sector decisions involving the environment are made. This

- contrasted directly with the EPA which acts as an advocate for the env1ronment and

" in recent months the Ministry has itself adopted a more advocacy-oriented role.
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o The Mmrstry also has an 1mportant leg1slat1ve functron Mmrstry outputs are d1rect_v
“inputs  to law, pollcy and advice affecting the environment. = The Ministry has
respons1b111ty for monitoring the impacts of these laws and policies. This is done by

~ linking outputs to outcomes whlch are measured in.terms of their effect on the
z enwronment - s

~ Although the EPA was not: directly ihvleed in the application'of the risk reduction

approach to environmental management, it has actively promoted and provided - -

~funding for a: number of risk reduction projects within the United States. It has
been consistently stressed that the risk assessment phase of the approach (CRA) is
only one input into a larger social and political decision-making process. There is
a danger, however, that the pseudo science ‘respectability’ given to the rankmgs of
environmental problem areas may overwhelm some of the other important factors
involved with the larger decision-making process. Philip Miller comments that this .
is not apparent yet and he believes is not- l1ke1y to occur because too many other ‘
factors are very real and acknowledged

The two main outputs from a relatlve r1sk pI‘O_]ECt are some form of SER and an
“‘action plan’ that must include targets that will be momtored These are very similar
. to the products. of any strateglc planning exercise. An-important aspect of the: -
) targets establlshed to be monrtored will be a time frame for th1s process.

The Washington State Department of Ecolo'gy, which has been a majOr player in
the process of. applymg the relative risk reduction process to Washington State-
under the framework of Environment 2010, has linked its own medium-term
strategic planning. processes to the ob_]ect1ves and tasks of Environment 2010. The
- benefits of this include a consistent approach to environmental management and a
“sharing of mission and ObJeCtIVCS that can be tested in the context of pubhc opm1on
and awareness. ' ,
. o

The Washmgton State Department of Ecology is takmg an active role i in promotmg
. env1ronmental awareness and providing leadership in the search for solutlons to

' enwronmental problems It is also an advocate for the env1ronment

,The advocacy role does not mean that an agency is ne‘cessarrly requ’rred to' show bias -
towards the environment. Whether it does or not will probably depend on political
- factors. However, it means that there should be a tendency towards prevention and
~ caution in the face of uncertainty. The extent of this tendency depends on the ..
E mﬂuence and legislative ‘clout’ of the agency

- The advocacy-or1ented role of MIfE does not d1rectly affect the use. of CRA for

- environmental management. The relative risk reduction framework can be used to
‘address a number of different types of obJect1ves It is not necessarily limited to
setting prlormes for’ reducing envirorimental risk.. However, equally it should not
‘be used as the sole tool for setting environmental priorities because. of the limiting -
~ assumptions that are required, and because the risk management framework does
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~ not take sufficient account of uncertainty (inherent in environmental management)
- nor p‘rov_ide scope'for consideration of creative ﬂpreventative apprOa_ches‘.

a There is-stil consrderable concern w1th1n the US about whether the risk assessment '
- methodologles available are- suff1c1ent1y r1gorous and- robust- to allow valid

~ comparisons (and hence rankings), ‘and’ also whether, - given appropriate
- methodologies, it is morally valid to use these rankmgs as a basis for environmental
- ‘protectlon ' :

This case study seeks. to- answer the questron as ‘to whether the relatlve risk

- reduction process could be used to improve the way in which MfE goes about its
_ leglslatlve role of prov1d1ng Government with mput to law pohcy and adVlCC R

' 'Application .

(1) The objective -

| ‘The objective of this case study is to test the framework established for
the application of relative risk reduction techniques as a tool for
envzronmental management by applyzng it to MfE s work programme

: The boundarles of the case study relate to the functlon and purpose of MfE and the
- components of its work programme as stated 1n pubhshed env1ronmental research -
agendas and corporate plans ' S '

~ The spec1f1c 1nformatlon used for thrs case: study has been derlved from the
.followmg documents pubhshed by MfE

1. Proflle statement (1989), ;

2. Miv'nistry. for the Env1ronment Corporate ‘Plan 1989—90, . .

3. Ministry for fthevEn'vironrnent"C'orporate Plan~' 19:90-91. :

4. Mlmstry for the Enwronment Corporate Plan 1991 92 V

o 5. Env1ronmenta1 Research Agenda 1989- 92 (January 1989), and
6. ‘Envrronmental Research Agenda 1990 (Jan'uary,1990).

n bOne of the key features of the: apphcatlon of CRA and risk reduction i is that a large ,

number. of people from different technical and social backgrounds are involved.

- When risk reduction criteria are used for internal analysis and strategic plannmg the
~involvement of a- large group is less of a- requrrement Even so0, a core group of
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agency staff should be involved in determining problem areas, applying risk
. assessments and analysing strategic options. This report makes some suggestions
_-as to how this might be achieve_d., o ‘ ’ :

. The ob_]ectlves of a relanve I‘lSk reductlon project - may be set at ‘a number. of
different levels such as an orgamsatlonal or polmcal level -and at an operahonal _’
level :

ol In New Zealand, the orgamsatlonal ObJeCtIVCS derlve from the mxss1on statement
- of MfE and the long title of the Environment Act. . These elements provide the
basis for setting long-term strategies for environmental management. The evaluative
process for determining the success of these strategles requ1res the comparlson of .
: ;thelr effects agamst these orgamsauonal obJectlves : : ‘

The operational objectwes of MfE are dlrect]y rclated to the MfE work programme _
They derive from the organisational objectlves but usually have a different time
frame. The operational objectives are used to set prlormes for short- and medlum-

-~ term enwronmental management.

Opérational 'objectives‘ are also direc_tly influenced by political inputs, client group
“inputs and the public. at large. - The priorities set for the organisational and
operational objectives must be ‘translated into action. The effects of these actions
~ are measured as effects on the environment that are compared with the relevant
- objectives. . - Figure 7.1 describes the relationships -between -operational and
_organisational objectives of the inputs and outputs to-the process. - :

66



. the ‘State’ of the

Environment

Long title - -
Environment Act

A

Mission staterent | Orgahisatiopjalv |

CMEE. } - objectives

{ "> | Publicinput |

' — Op'érat'ion’a'lb' ’
] Pq'htlcal B B objectives
input . - ‘

I 3

e ‘Client’ input |-

Priorities

-y

l B

Iy

Effects on the L I
-environment |

" Figure 7.1 ‘Operational and organisational objectives.
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Llnkages and pollcy 1mphcat10ns .

“Relative I'lSk reductlon as proneered by. the EPA has been pmmarrly directed

towards operational objectives, however, the Washington State Department of
,Ecology is currently linking its mternal organrsatlonal objectives and-planning to the
broader operational perspective. This does not 1mply a separate process - internal

strategic management is linked directly to the external publrc process through goals s

) Ob_]CCthCS and success, measures (1 e. outcomes).

: Recommendation -
MFE should. explore the prdces‘s of establishing organisational and
operatlonal goals as part of the process of promoting the relative risk-

| reduction concept as a tool for envrronmental management.

K

(2) Problern» areas.

Problem areas should 1deally cover as broad a base as pos51ble For this case study.
a ‘series of problem areas have been extracted from the MfE corporate plans and -
research agendas. They cover a broad range of topics at global, national and-
regional levels. They include areas of public concern derived: from surveys
conducted by the Mrmstry However the hst is far from complete and contarns
-some overlap : :

| Sample problem areas mclude

PCBs in the envrronment

lead in petrol, ‘

" anti-fouling paint, -

- food irradiation,

 sewage treatment,

‘wastewater treatment

soil erosion,

" hazardous substances control

. nuclear 1mpacts ‘ :
. waste management toxic wastes
waste management - ‘non toxic wastes
‘wahi tapu (sacred sites), -

o 'deforestatron
- - loss of biological d1vers1ty,
- * control of pests, |

vrmpacts of m1n1ng,- ,

~ - loss of wetlands,

- ozone. depletron, global warmlng, a
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marine pollutron (coasts and oceans),

air pollution, -

noise pollution, - :

- water pollutlon (1nland waterways), and _
' agncultural pollutlon (medlum waterways)

| One of the dlfflcult1es in creatlng a hst of this ‘nature relates to problem areas that
~are not discrete in their effects on.the- enwronment For example, the impacts of .

* mining will involve wastewater treatment, toxic and non toxic wastes as well as

~ possibly wahi tapu and deforestat1on Soﬂ eros1on and deforestatron are dlrectly o
: _1nterhnked in effect ' : : : S '

o It should be noted also that the problem areas hsted here are. very broad and are
hkely to cause problems for data collect1on for I'ISk assessment

In general groups with experrence in the dlfferent I'lSk typ =S selected (see below)

should evaluate the problem list and work together to rationaiise the list. Even so,

)  there will be 1tems on the fmal problem list that will not be relevant to all rlsk types .

",Linl{age‘s and policy'implicationS" A

B The ‘selection: of env1ronmental pohcy areas has orgamsatlonal and operat10na1 3

: 1mp11cat1ons Problem areas derive from the organ1sat1onal objectives and goals

- established to support these objectives.  These problem areas and the prlorltles -
“established for them will drive the operat1onal act1v1t1es cof the agency or -
orgamsat1on - : :

. 'Rec'ommendati(m :

As w1de a group as possxble should establish problem areas that cover
'the fullest possible spectrum of current and potential envn'onmental .
problems. - This group should mclude agency staff and members of Lo
.| client groups and the public at large. The list should be regularly L
. rev1sed and. updated as part of the ongoing monitoring pr_ocess. §

- (3) Risk types :

;Rlsk types are the cr1ter1a used to evaluate env1ronmental problem areas and

- " provide the’ basis for setting priorities for action. Therefore, they should reflect’

- social and cultural aspects of envrronrnental management (smce as a socrety we
- choose our own rlsks) - ‘
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' For the purposes of this pr03ect I'lSk types are derived. from the mission statement

~of MfE and the objectrves of the Environment Act. The Environment Act defines -
envitonment as’ 1nc1ud1ng not “only the natural elements, but people, thelr_

~ communities. and their cultural behefs (and 1ncludes con51deratlon of future
- generatlons) - o

Therefore,_th‘e risk ’.t'ypesVs_electéq aréf L
1 hUmanhealth rlsk, R

72‘ ' ecologicat r_isk, and
3 'social ri%sk."" o

This latter category must take account of economrc effects cultural values and

social and community values. This analys1s is similar to the ‘quality of life’ analys1s'-

: attempted for Vermont. Considerable dlfflculty in reconcrhng these areas mto a
smgle ranklng for social r1sk is foreseen ~ '

'jLiIikages f:an'd pollic_y‘ implications' -

- It must be stressed continually that the process of relative risk reduction views
risk-based priorities as one input into the environmental dec1sron-mak1ng process '
- The advantage of using risk critéria so:commonly touted (by pohcy makers) is that
it offers an objective science-based appr()ach to setting priorities. People involved
in partrcu]ar projects, however, aré at pains to stress the judgmental basis of the.
apparently objectlve risk assessment -phase. Leaving "this . aside, one way of
incorporating ‘other’ factors (such as voluntariness, equ1ty etc) into the risk

‘comparison process is by assessrng ‘quality of life’ aspects of risk. There are, - .
- however, considerable difficulties due to the lack of ‘hard’ data and the problems -

of effectively aggregatmg several different types of risk. Operatronal and
organisational criteria are identical in this context. Political influence may ‘well
determlne the final ch01ce of rlsk types to be cons1dered

' Reeommé_n_datio’n '

j Env1ronmental problem areas and r1sk types cannot be effectlvely' :
estabhshed mdependently of each other. Initial exammatlon of the
i -problem areas from the perspectlve of the selected risk types (maybe
getting the technical work groups to provide input) is likely to result
in. 1mproved definition of problem areas:in turn allowing for greater
1 cons1stency wnthm the rlsk-type rankmgs '
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: (4) Stratlﬁcatlon |

- The mission and ObjCCthCS of MfE and the Enwronment Act do not provrde dlrect
guldance for the stratification of the problem areas.

~ There are several possi_ble app_roaches that.could be taken. One might be to group
‘problem areas according to the groupings of the Resource Management Act, for °
example, issues pertaining to water, coastal areas, air, hazardous installations, soil
conServation and global issues. There is, however no obvious‘advan—tage to this.

One reason for stratrfymg problem areas is to estabhsh aggr egate ranklngs over all
risk types within these broad groups. = -This may be appropriate for short—term
) de01s1on making, but it is not approprrate for long-term decision makmg :

: Therefore, w1thout greater consultat1on w1th MEE it is difficult -to recommend
stratification of problem areas or to determme MfE preferences
Lmkages and pohcy lmpllcatlons -

Stratlflcatlon of problem areas can be used asa way of addressmg operatlonal goals .
~in the short term : : ,

: Reéommendation

Problem ‘areas should be kept discrete except for data collectlon and -
aggregatlon purposes., '

5 Risk_'asse'ssment 5

The risk assessment phase of the relat1ve I'lSk reduction process must be undertaken
in a systematic disciplined manner. It involves considerable human resources in the’ :
form of technical working groups. - The risk assessment requires the identification .
.of all possible outcomes (effects) the collecnon of- data ard some form of’ (relatlve) ‘
, "quantlflcatlon : R : ;

~The first stage of the risk assessment process following the relative risk reduction
approach requires the collection of data for a base SER. This is also the first step
in the process of establishing an environmental pollcy Much of the data are likely
to' be available- from- secondary sources, however, the task of data collection,

- .'}synthe51s and presentatron is likely to be very.time consuming. Data deficiencies
(quahty and quant1ty) must be tagged for subsequent evaluatlon
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- Risk assessment will be the same for both operational and drganisational_ 'objeetives.'

' 'Linka'ges and p01i_cy‘_implicat'ions o

The basis of the relative risk ‘reduction process is the risk assessment process.
: Although substantial profess1onal judgment may be required i in-terms of assessing
the risks and estimating the associated uncertainties, the process cannot be short:
~ cut. It must be undertaken by professronals who- are experlenced m assessmg the '

spec1flc risks bemg examlned '

Recommendation

The use of the relative risk reduction. approach to assess operational
- | objectives. reqmres access to risk assessment mformatlon for ‘all of

"the identified environmental problem areas. . Therefore, MfE should
mvestlgate the availability of data for all problem areas 1dent1fied
| within its jurisdiction. : o

- (6) Risk ranking :

’ _The techmcal work groups or professmnals responsrble for r1sk assessment within’
_each of the risk types should also be responsible” for the initial ranking of the -
 selected problem areas. This is intuitively obvious, because these groups will have
- the best understandmg about relatlve quahty of data uncertamty, and knowledge
about effects : :

‘ _Linka‘ges and,\policy implicatiOHS~

Comparatlve Tisk rankmg between r1sk types requlres access to transparently -
prepared risk assessments. ‘These will have been undertaken by the work group
members who- will hence be in a position to make approprlate ]udgments on the -
. va11d1ty and quality of the assessments

' (7) Management rankmg ‘

Elther a general steermg commlttee ora pubhc adv1sory group should then establish -
and re-evaluate the risk rankmgs established by the technlcal ‘work groups. -
’ Addltlonal criteria may then be taken into account. For the purposes of internal
~ strategic planning, the Research Advisory Group of MfE would be an approprlate )
body to undertake th1s review. : .
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 Linkages and policy implications
The ranking process undertaken By the steering committee or'public advist)ry Vgroupsd' o
“will mcorporate additional criteria to the initial ranking. Ranking for operatlonal: ‘
ob]ectlves may dlffer from ranking for orgamsatlonal ob]ectlves :

’ RecOmmendation.

Criteria to be taken into account by the secondary rankmg process v,
should be estabhshed as part of the process of specxfymg the prOJect '
| objectives. = -

H

By .y_'(_8) Analyse and'incorporat.e’ options for risk’ reduction B E

" The process of analysihg options for risk reduction has only been tOuched uponin .

this report. There are a number of value _]udgments that need 10 be ‘made. The
- question of aggregating rankings for different risk types may need to be addressed

here too. ThlS may require glvmg welghts to d1fferent risks.

A;Lmkages and pohcy 1mphcatlons

" The value judgments- made in connectlon ‘with orgamsatlonal ob_]ectlves may be
different to those required for operatlonal objectives.. However, the common basis
- for those objectwes reqmres some cons1stency in the process.. :

'. Recommendation

: Publlc and chent mput should be mcorporated mto the process of |
determmmg options for l'lSk reduction. : |

O (g o s e WS
- (9) Create an action plan including targets for evaluation
An a‘ction’plan directed towards either environmental management (ofganisational
objectives) or strategic research priorities (operational objectives) requires

. establishing pr10r1t1es setting targets to be dchieved, and determining an approach
~ towards meeting those targets Monitoring strateg1es will also be requlred
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Lmkages and pohcy 1mphcat10ns

| The two outputs from a relat1ve r1sk reductron prOJect must be an SER and an

“action plan. The action plan should contain specific targets associated with
3 envrronmental indicators that can be used to measure the state of the environment

~ . and the degree of success of the. action plan. Envrronmental mon1tor1ng is a key
3 element of the relatlve I'lSk reduct1on process. ' '

Recommendation‘- _

| Care should be taken ‘to estabhsh links between targets for'

organisational and operatlonal goals so as to avoid unnecessary |
:duphcatlon of effort. State of the envnronment reportmg should be
| used to monitor both approaches

B Conclusion

The relatrve I'ISk reduct1on approach to env1ronmental management can be hnked'
to an agency’s approach to its own ‘internal strateglc plannlng as a means of
evaluatrng operatlonal goals and ObJeCtIVCS ' -

) However, the relatlve r1sk reduct1on process cannot be used to evaluate operatronal ’
goals mdependently of a major plann1ng process, because the basic requirements of _
the relative risk reduction approach are mdependent of the appllcatron '

If risk cr1ter1a are apphed to the settmg of strategrc (operat1onal) pr10r1t1es in thei_ )
'way described without recourse to a larger (organ1sat10nal-based) actlvrty the..
-‘ob,]ectmty of the screntlflc approach may be lost.

Thus for credibility, the apphcatron of the relatlve r1sk reductron approach to'the -
achievement of internal operatlonal goals requires that close links be established -
between the two with an overall risk rgduction process drrected ‘towards
organ1sat10nal goals As well, the follow1ng points. must be noted

1. vthe organisational and operat_ional g_oals.muSt be consistent,
2. ~the time frame adopted for the strategic management analysis must be

consistent with, and able to be directly 11nked to organ1sat1onal goals and
ob_]ect1ves
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'3, 'a common basis for the two levels of goals must be the estabhshment ofa .
. comprehens1ve SER from which two levels of action plan (orgamsatlonal and- .
‘ operatlonal) can be developed and ‘ : : :

| 4. relat1ve risk reductlon 1s only one of the ava1lable tools for env1ronmental nsk '
- ,management It- requlres the use .of many value Judgments

. In the case of MfE the direCt applica‘tiOn of the relative risk reductiOn techuique

to internal strateglc planmng will require personal commitment on the part of staff, .
and cons1derable 1nteract1on between different groups w1th1n the. Mmlstry






" CHAPTER 8

Conclusions and recommendations -~~~ -

 The objective of this pubﬁcaﬁo‘n‘” was to:

- “examine the use’ of risk reductlon techmques as a tool for

‘environmental protection, to develop an appropriate framework for

- New Zealand conditions and to test th1s framework by applymg it to.
- MfE’s work programme : :

‘ As stated earher, ‘the main task was the collectlon and review of some of the
immense amount of literature produced by the USEPA envrronmental relatrve r1sk
: reduct1on prolects that have been undertaken over the past flve years. -

r: .

‘_Another source of mformatlon and adv1ce was. Mr Ph111p Miller of the Washmgton" c

~  State Department of Ecology. Mr Miller discussed some of the practical problems
involved in implementing one of these projects, and supphed add1t10na1 hterature -
' 1nclud1ng a draft copy of the USEPA Roadmap document '

From th1s mater1a1 it was poss1b1e o establlsh a clear p1cture of the aims of CRA
~ and its role in the process of risk reductlon, and its strengths and weaknesses.
‘The operatronal objective ‘of the pI‘O]CCt has been stated above However, the
o pro;ect had a larger purpose or goal - to explore in more deta11 the context of the
~“science-based’ methodology. developed by the USEPA to determme its applicability
to environmental management ina broader sense. The results of thls overv1ew are
presented here ~

~ These results draw on the approach bemg taken by the Washmgton State. .
Department of Ecology, which is currently linking its own strategic planning
~ processes into its ongoing risk reduction programme entitled Environment 2010.
- The SER component of the risk reduction programme is being used.to evaluate’
~ progress made towards achieving the 1nternal goals and ob]ectlves of the
- Department '

8.1 Comparatlve rrsk assessment as an. envrronmental management and' :
pollcy-makmg tool : - '
‘ Comparatrve I’lSk assessment is one component of the rrsk management process _‘

known in the US as ‘relative risk .reduction’. It involves assessing and ranking
: env1ronmental problems accordmg to a specrfled set of r1sk types This rankmg is
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then used as an 1nput to the process of sett1ng pr1or1t1es for action for -
‘ ’envrronmental protect1on and- enhancement ' : :

Comparatlve risk assessment isa conceptual framework for assessmg env1ronmental :
- risk issues, and ranklng environmental problems w1th1n selected I‘lSk types It can
"~ be used as. part of an overall prlorlty sett1ng process ‘

~

7 It has two components an analyt1cal science-based r1sk assessment component and -
an evaluatlve ranklng process based on profess1onal ]udgment - :

= "CRA is=,:not-a‘purely SC1ent1f1c ‘(ObJeCthC) process, R
- CRA can provide a systematic approach for assessing and comparing risk; .
- CRA ‘cannot provi'de'definitiye. answers -tov all enyironmental ,p'roblerns,' and

- "CRA results should. not be used as the sole criterion. to set pr1or1t1es for actlon
on enwronmental problems L

‘Comparauve nsk assessment isa useful tool y1eld1ng further 1nformatlon about thev
spectrum of. environmental risk issues and it provides a context for the comparison.

. of environmental problem areas within risk types. It has been used successfully by

the EPA to:analyse and assess enwronmental problems for current levels of control
: at natlonal regional, state and local (city) levels. ~
. éé L. . .

It is' appropriate’ to use 'CRA*tov priorit_ise broad groups or- categories 'of
environmental problems within different risk types. That is, to put-problems into
‘buckets’. However, it is not approprlate to use CRA- to rank environmental
~problems ordmally, or to aggregate rankings for risk types with quite drfferent
- characteristics that have been assessed by different. methodologles

It is not approprlate to ‘use CRA 1n a cook-book’ approach to env1ronmental
l management. : :

‘The- spemfrc context for thls pubhcatron is to assess the use of r1sk reduct1on
techmques as a tool for pollcy making and enwronmental protect1on

As many scientists and envrronmentahsts have po1nted out the best approach to
~ environmental protect1on is prevention. Prevention cannot be considered directly

"+ within the context of CRA or the risk reductlon approach but CRA can be used to

help focus preventatrve strategles

R1sk criteria’ can provide a tool for settlng prlorltles for action for env1ronmental
- protection including prevention. In this sense the relative risk reduction approach
must be viewed as one way of lookmg at the process of env1ronmental management..
There is a danger that tunnel vision .or a lack of lateral thinking may channel



~env1ronmental managers into usrng only one tool If this tool is 1nadequate or
~ inappropriate for the particular purpose then harm to the environment may result:
Therefore, managers and policy makers must be aware of alternative approaches

~ to setting prlormes and the need to establish their own environmental management

~objectives before selectmg a particular approach. The full set of criteria selected
will be dlrectly related to the obJectrves of the specrflc problem

- Comparatlve risk assessment is partlcularly useful in that 1t is not defrmtrve 1t is an
approach rather than a method. Hence it allows for considerable latitude in
approach and application, as shown by the different regional projects that have been

~ undertaken in the US. . Different applications require different scales of effort.

‘However, used wisely and in the correct context the outputs from this process can »
prov1de smentlflcally valid input to envrronmental declsron-makmg processes

The use.‘ of CRA 10 study.subsets of envrronmental problems has not_ b'een analys'ed

in this publication. However, if the context of the decision-making process is open,
- then CRA can be applied to properly bounded subsets of problems or issues. The

. criteria used to estabhsh the subset then become part of the decision criteria.

8.2 'Issues"associat'ed with the application of compa_ratii'e' risk assess_men_t

- Comiparative risk assessment is not a static, one-shot technique. As acknowledged .

- by the commitment made by Washmgton State to regular production and .-

pubhcatlon of SERs, it must be an ongoing, regularly updated process. The
- resources required to undertake such studies are. considerable. Decisions about .
commitment to the process must therefore - mclude careful consrderatlon of the :
requrred and avarlable resources : ‘

A number of issues need to be taken into account when consrdermg the use of CRA
- and rlsk reductron techmques that derrve from the US experlence

Relative risk reductlon processes requ1re ongolng support and the commltment of .
substantral resources.. Therefore, it is crucral to have .

- strong pohtrcal support for the process

- - public and chent support o

- agency commltment to the process and

- an ablhty to action the results.

Although relative'risk reduction, and in particular'C'RA',"is described as-a ‘science-
based approach’ all reports on apphcatlons have noted the 1mportance of

professional judgment, partlcularly in the rankmg processes. This is not a -
~ contradiction, rather it is a recognition that seience is-not a purely quantrtatlv,e- E
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‘game’.. Goad science. 1nvolves professxonals using their experrence to assess and
~evaluate 1nformatron and to make decrsrons based on that experience.

| The methodologies developed in the US for CRA are a significant advance on what
has been previously available. Although there is very little that is ‘new’, the .

} emphasrs ‘has been on improving the con51stency of ‘the methodologies and on =

" examining data sources.to determine where effort should be directed There has
- also been an explrc1t recogrntion of uncertainty '

The CRA approach can involve considerable mteraction w1th the pubhc and a
greater acceptance of the need for public involvement in environmental decision
‘making. The MfE is aware of the need to consult with both specific ‘client’ groups
~.and the public at large. This consultation process prov1des a-structured mechanism.
for the Ministry to incorporate both scientific knowledge and public perceptions into
‘action leading to- strategies for envrronmental management o

- The output from CRA and the relatlve risk reductlon approach is thus 1nput to *
envrronmental decrsron-maklng processes s

. Outcomes are measured in terms of their effects on the environment, resulting from _
- actions taken. To effectively implement and monitor these outcomes the process.
of risk assessment must be understood by dec1s1on makers managers and the pubhc
at large , : : : :

N The _ benefits * of CRA. and relative risk reduction derive ‘as much from the 'f
application. of a consistent and repéatable process.as from the results themselves.

The direct results are:
1 greater. understa‘nding of environr'nental Pprocesses,

2. a consrstent screntiflcally-based frameWOrk for the comparison of different -
) _envrronmental problems, :

3. a mechamsm for 1ncorporat1ng public opinlon into envrronmental decrsron-. |
maklng processes ;

4. a way of analysrng differences between expert opinion/predrction and pubhc- '
: perceptlon of environmental problems :

5. away of mea’su‘ring’ the s'uccessfof actions" taken for environmental protection, .

6. .a:catalyst' for focusing p'olitical:a:nd _public opinion.
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.83 Recommendaftions to the Ministry for 'therEnviro'nme'nt
. Recommendlation 1 :
That MIE should consnder carefully where the CRA approach could be used' ‘
for its own mternal decision makmg
'Recommentlati()n 2 }'
‘ «That Mt'E should promote the use of CRA and’ the nsk reductlon process '
either nationally or reglonally in ‘New Zealand in conjunction with its
environmental policy’ programme to determme data requlrements and

avallablhty, and to explore further 1ts potentlal as an envnronmental '
’management tool ‘ : ' '

Recommendation.3 A
That relatnve risk reductlon strategles be -used to aid the process of )
. prioritising w1thm groups or subsets of environmental issues to detcrmme ».
where the use of standards might be approprlate. '
‘ “'Recommendation- 4

' That the framework of CRA be used to help ldentlfy areas of potentlal. o
concern where: preventatlve techmques may be appropnate. : S

* Recommendation 5 »'
" That laterelv thirlking beemployed to determine where risk assessment and
risk management techniques can be used for other purposes in enhancmg »
and protectmg the env1ronment ‘ :

Recommendation 6
That CRA be linked to the concept of an environmental policy statement
similarly based on the productlon of regular SERs and the estabhshment -
of consnstent envnronmental momtormg techmques. : :
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