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Chapterr  3: Environmental regulation of 
chemicals s 

ThusThus with slow steps I and my gentle teacher, 
OverOver that filthy sludge of souls and snow, 

PassedPassed on, touching a little upon the nature 
OfOf the life to come... 

Inferno,, VL100-103, 3rd Circle, the Gluttonous. 

11 Into the heart of the polity 
Thee years 1970-1971 were remarkable years for environmental policy. The 
1960ss had witnessed increasing activism and awareness over the potential 
hazardss of industrial pollution. Whereas older concerns and regulatory efforts 
hadd focused on health risks to workers and concerns of nature conservation, a 
neww discourse of danger was in the making: chemical pollution as a prime 
threatt to the health of every citizen and to the survival of wildlife. Groups of 
concernedd citizens had been rallying against industrial projects. New forms of 
activismm questioned political institutions as well as modes of economic 
production.. For example, concerns about smog in the Netherlands in 1965 had 
beenn followed quickly by tenacious protests against factories, such as the 
successfull  campaign against the location of a Progil chemical plant near 
Amsterdamm in 1967-68, or a Hoogovens chemical plant near Rotterdam.2 

Aroundd 1970, large numbers of Dutch citizens mentioned environmental 
problemss as a prime concern in public opinion polls,3 and some of the most 
successfull  Dutch environmental movements were started. In the US, 
environmentall  activism had culminated in the first Earth Day, in 1970, 
involvingg millions of citizens.5 Similarly, the environmental movement in 

11 E.g. Whorton, Before Silent Spring; Bramwell, Ecology in the 20th Century; 
Vann Zon, Tachtig Jaar RIVM, pp. 252-6. 

22 Kok, Meyer, and Van Ruiten, Protest tegen Progil; De Koning, In Dienst van 
hethet Milieu, p. 21. 

33 Kok, Meyer, and Van Ruiten, Protest tegen Progil, p. 19. 
44 An early one was the Vereniging tot Behoud van de Waddenzee (Society for the 

protectionn of the Wadden Sea, 1965), but the real 'wave' came between 1970 and 
1973,, e.g. the presently big organisations: Milieudefensie (Dutch branch of Friends 
off  the Earth, 1972) and Stichting Natuur en Milieu (Society for Nature Conservation 
andd Environmental Protection, 1972). (For a complete list, see Cramer, De Groene 
GolfGolf Cramer, Mission-Orientation in Ecology, pp. 200-01; Leroy, "Milieubeweging 
enn Milieubeleid"). 

55 USEPA, Earth Day, Bush, Uneasy Partners, p. 4. 
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Englandd experienced a boost, with the creation of several new groups, such as 
Friendss of the Earth in 1970.6 

Activistt scientists too had been making themselves heard. Biologist 
Rachell  Carson' alarming warning against the risks of pesticides, Silent 
Spring,Spring, appearing in the US in 1962, had been followed by similar 
publicationss in the Netherlands7 and an English edition.8 In England and in 
thee Netherlands, biologists raised concerns about effects of pesticides on birds 
andd lobbied for regulatory action.9 In some cases, scientists got actively 
involvedd in public campaigning, such as the Amsterdam biology students and 
Dutchh toxicologists that played a key role in the Progil protests.10 

Att the end of the 1960s, there had also been a series of spectacular 
environmentall  disasters, covered eagerly by the media. On 18 March 1967, 
thee oil tanker Torrey Canyon had grounded off the coast of Cornwall and had 
broken,, spilling some 119.000 tonnes of Kuwait export crude into sea. It 
wouldd turn out to be the first major oil spill accident. By order of Prime 
Ministerr Harold Wilson and his Cabinet, the wreck had been bombed with 
napalmm to set the oil on fire and the remaining spillage had been sprayed with 
detergents.. The oil had killed an estimated 25.000 birds, while the cure of 
dispersantss had decimated underwater life." In 1969, massive kill s among sea 
birdss in the Irish Sea had been associated with organochlorine pollution.12 The 
USS had also received its share. Sparks of welders working on a bridge in 
Cleveland,, Ohio, had lit the debris on the heavily polluted Cuyahoga River on 
222 June 1969. Fires on the river had occurred several times before, but this 
timee the incident made the national press. According to eyewitnesses, the 
flamesflames from the burning river had been five stories high.13 Meanwhile, 
macabree details of the mercury pollution related Minimata disease in Japan 
hadd reached the West.14 Also in 1969, an accidental spill of 30 kg of the 
organochlorinee pesticide endosulfan in the Rhine had caused not only 

66 Lowe and Goyder, Environmental Groups in Politics, pp. 16-17, 122 et seq. 
77 Carson, Silent Spring, was translated in Dutch the next year. An influential 

Dutchh equivalent appeared in 1967, Brejer, Zilveren Sluiers en Verborgen Gevaren, 
writtenn by the former director of the Dutch Service for Plant Health (see De Koning, 
InIn Dienst van het Milieu, pp. 21-23). 

88 See Sheail, Pesticides and Nature Conservation, p. 87 et seq. 
99 Moore, The Bird of Time. 

100 Kok, Meyer, and Van Ruiten, Protest tegen Progil, p. 61 et seq. 
111 Vogel, National Styles of Regulation, p. 40; Michaels, Oil Spills: Torrey 

Canyon;Canyon; Moriarty, Ecotoxicology, pp. 234-6. 
122 Moore, The Bird of Time, p. 199; Vogel, National Styles of Regulation, p. 40; 

Sheail,, Pesticides and Nature Conservation, p. 212 et seq. 
133 Richoux, The Fire. 

Duffiis,, Environmental Toxicology, pp. 69-72. 
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widespreadd fish kill s in Germany, but also major concerns about drinking 
waterr quality in the Netherlands. 

It'ss not as if nothing had been done about pollution before 1970. The 
Netherlandss had the Hinderwet of 1952 (originally dating back as far as 1875, 
regulatingg noxious plants), a law regulating pesticide hazards from 1962, as 
wellwell as several local acts.16 England had a very long tradition of 
environmentall  laws, mostly pertaining to urban air and river water quality, 
especiallyy in London.17 Its Pesticide Safety Precaution Scheme was set up in 
1957,, and there was legislation protecting wildlife, especially birds and 
fisheries,fisheries, that was ahead of its time compared to other countries.18 In the US 
too,, there was regulatoryy action, but it was spread over various agencies. Most 
off  the environmental regulation was a matter of the States, for example as 
stipulatedd in the Water Pollution Control Act of 1948, with a federal role in 
enforcementt that was expanding only very slowly, e.g. by the Water Quality 
Actt of 1965.19 In all three countries, there were environmental laws, but by 
thee end of the sixties environmental activists, activist biologists, and a fan-
sharee of spectacular accidents were making it clear that pollution was not 
gettingg enough regulatory attention. 

Andd then, the years 1970-1971 marked a qualitative change. 
Environmentall  issues broke through to the political establishment and 
receivedd special attention in the state apparatus. In the US, Richard Nixon had 
beenn campaigning on environmental issues and proceeded to install the US 
Environmentall  Protection Agency (EPA) in 1970. Environmental affairs that 
hadd been spread over six different agencies were now combined in a new and 
energeticc federal agency. Between 1970 and 1972 a large amount of 
environmentall  legislation was passed, some of it quite restrictive, including 
thee Clean Air Act, the Federal Environmental Pesticide Control Act, and key 
amendmentss to the Federal Water Pollution Control Act.20 

Inn Britain, issues of pollution had also been playing through the 
electorall  campaign. Harold Wilson had received royal assent for his standing 
Royall  Commission on Environmental Pollution in 1969. He established a 
Centrall  Scientific Unit on Pollution in the Ministry of Housing and Local 

155 International Programme on Chemical Safety (IPCS), Endosulfan, 
EnvironmentalEnvironmental Health Criteria 40; Van Zon, Tachtig Jaar RIVM, p. 254. 

166 Tonnaer, Handboek van het Nederlands Milieurecht, p. 347; Vogelezang-Stoute 
etet al, De Toelating van Bestrijdingsmiddelen. 

177 See Moriarty, Ecotoxicology, p. 223 et seq., for an historie overview of 
pollutionn of the tidal Thames. 

188 Overview in Vogel, National Styles of Regulation, p. 31 et seq. 
199 USEPA, USEPA History Site; Federal Water Pollution Control Administration, 

WaterWater Quality Criteria. 
200 Vogel, National Styles of Regulation; USEPA, USEPA History Site; Landy, 

Roberts,, and Thomas, The Environmental Protection Agency, pp. 22-38. 
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Governmentt and presented a white paper entitled 'Protection of the 
Environment:: The Fight Against Pollution'. Al l this occurred just before the 
19700 elections - which he lost regardless. Nevertheless, the conservative 
victor,, Edward Heath, proceeded to set up the Department of the Environment 
(DoE)) with responsibilities for conservation issues and general pollution 
affairs.. The British environment now had its own ministry, although 
responsibilitiess for environmental policy would remain spread over more 
agenciess than in the US.21 

Inn the Netherlands, 1970 marked the legal implementation of the 
Surfacee Water Pollution Act (Wet Verontreiniging Oppervlaktewateren), 
signedd into law in the previous year. In 1971, the complicated negotiations 
overr a centre-right coalition government led to the split of the Ministry of 
Sociall  Affairs and Health, to create a Ministry of Health and Environment 
(Volksgezondheid(Volksgezondheid en Milieu). In this new ministry, the Directorate General of 
Environmentall  Hygiene was the core of what would become a separate 
environmentall  ministry in 1982. The environment was a clear theme in the 
neww government's policy statement. The first major Dutch environmental 
whitee paper, the Urgentienota, announced forceful new environmental 
policiess in the summer of 1972.22 

Internationall  organisations followed suit, with the establishment of the 
Environmentall  Committee in the Organisation for Economic Cooperation and 
Developmentt in 197023 and the UN Conference on the Human Environment 
inn Stockholm, 1972, which started the UN Environment Programme (UNEP). 
Onee year later, the European Economic Community launched the first 
Europeann Environmental Action Plan.24 

Inn the three countries studied,25 environmental issues were now clearly 
definedd as a concern for the state, bundled in new executive agencies. With 

211 Vogel, National Styles of Regulation, p. 43 et seq.; King, "Regulations on 
Releasee of Chemicals into the Environment"; Sheail, Pesticides and Nature 
Conservation. Conservation. 

222 The KVP, CHU, ARP, VVD, and DS'70 could not agree on the number of 
ministerss each of them would have in government. The creation of a new ministry 
wass therefore also convenient for opportunistic reasons (De Koning, In Dienst van 
hethet Milieu, p. 33). For a description of the formation and development of the Dutch 
ministryy of the environment, see: Van Tatenhove, Milieubeleid Onder Dak?. Leroy 
hass called the period between 1968 and 1972 the 'alarm phase' of Dutch 
environmentall  policy, Leroy, "Milieubeweging en Milieubeleid". 

233 Organisation for Economic Cooperation and Development, Environmental 
Standards. Standards. 

244 Vogel, National Styles of Regulation. 
255 A number of other industrial countries set up environmental ministries or 

agenciess around the same time: Australia (1971), Canada (1970), Denmark (1971), 
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thee creation of environmental ministries and new legislation, the environment 
wass no longer a matter for activist scientists and fringe environmental 
advocacyy groups, but a matter worthy of state concern, brought into the heart 
off  the polity by none less than conservative governments. The 'environmental 
problem'' was to be brought under control as an undesirable side effect of 
industriall  production, but with measures that would not hamper economic 
productionn more than was 'reasonable'. Certified scientific knowledge of the 
hazardss of pollution was to provide the key ingredient in defining this 
'reasonability'.26 6 

Betweenn 1970 and 1979, the legal frameworks for the protection of 
wildlif ee from pollution crystallised, outlining the field of operation for 
eco/toxicologicall  knowledge. As throughout the 1980s and the early 1990s 
thesee frameworks were refined and implemented, eco/toxicological 
knowledgee became (and made itself) increasingly important. Regulatory 
regimess for three domains of chemical control were set up in the 1970s that 
wouldd especially involve eco/toxicological knowledge: regulation of effluent 
dischargess to surface water, the regulation of (the use of) pesticides, and the 
regulationn of industrial chemicals. The division in these three areas of 
operationn of regulatory regimes is roughly the same in the Netherlands, the 
US,, and England.27 

Inn this chapter, I will describe the general traits of the regulatory 
frameworksframeworks in which eco/toxicology played a key role, i.e. the regulation of 
chemicalss with respect to wildlif e - and mainly aquatic wildlife. I will 
describee how regulatory measures protecting wildlif e from pollution focused 
onn a few key bottlenecks in the circulation of chemicals through the 
environment.. I particularly want to indicate the kinds of regulatory 
programmess where eco/toxicological knowledge came to bear and the 
elementss of those regulatory programmes where especially eco/toxicological 
knowledgee was used. In addition, the chapter wil l provide the general 

Westt Germany (1974), East Germany (1972), Japan (1971), all preceded by Sweden 
(1967).. (See Lutz, "The Laws of Environmental Management", pp. 453-55.) 

266 Especially in the 1970s, one can find many quotes of representatives from 
industryy or conservative circles pointing at science as a way to guarantee 
reasonabilityy in the face of environmental radicalism, e.g. Lorch Foundation, 
ProceedingsProceedings of the Seminar on Safety of Chemicals in the Environment, with 
statementss from both the US and the UK. 

277 There were obviously other areas of regulatory development, such as air 
pollutionn control or the regulation of noise pollution, but these generally were not as 
importantt for eco/toxicological knowledge of pollution. A possible exception was 
wastee regulation,, especially soil clean-up programmes, that involved some terrestrial 
eco/toxicologyy in the second half of the eighties. Another was air pollution via 'acid 
rain',, which involved an ecological assessment of forest ecosystems (Hajer, The 
PoliticsPolitics of Environmental Discourse). 
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backgroundd against which more detailed differences between regulatory 
regimess can be described in the following chapters. 

22 Regulatory frameworks 

2.11 Water: the regulation of effluents 
Thee regulation of effluent discharges to surface waters is one of the oldest 
areass of pollution regulation and the first one to be altered by the acceleration 
off  environmental policy of the early 1970s. Effluents to surface water can 
consistt of industrial waste, sewage from households, or run-off rainwater. 
Theyy are released to rivers, estuaries, or sea, potentially via a sewage system, 
andd nowadays usually after treatment in sewage treatment plants. The 
pollutingg effects of sewage can manifest themselves in various ways. 
Throughoutt most of the 20th century, the regulatory focus had been on oxygen 
depletionn (leading to fish kill s and bad smell), suspended solids ('murkiness'), 
andd bacterial hazards to human health. In the 1970s, toxic effects of organic 
andd inorganic pollutants (especially heavy metals) gradually received more 
attention.. The regulatory action concentrated on 'point sources': discharges to 
surfacee water from sewage or wastewater pipes. Pollution from 'non-point 
sources',, such as run-off from agricultural land, as well as overflows, such as 
causedd by rainwater after a storm, proved much harder to control, and would 
onlyy receive increased regulatory attention in the 1990s. 

Inn the three countries studied, all major effluent discharges beyond the 
individuall  household were in principle subject to licensing by about 1970. 
Thiss meant that all industrial works or public water treatment facilities would 
havee to apply for a permit at their designated regulatory authority. Such a 
permitt would specify the conditions for discharging effluent, involving 
standardss of various degrees of specificity. The 1970s environmental 
regulationss for surface water typically set standards for (a combination of) 
threee stages of discharges: process standards, effluent standards, or surface 
waterr quality standards.28 Process standards identified correct procedures for 
thee operation of a particular type of industrial facility or of wastewater 
treatmentt facilities. In order to minimise hazardous effects of effluents, 
regulatoryy agencies could specify what technology needed to be used in such 
facilities,, or could prescribe rules of good practice. Technological 
specificationss could imply types of water treatment to be used in sewage 
treatmentt plants or treatment technology to be used in industrial processes. 

Generally,, these different standards are distinguished in environmental policy: 
emissionn standards, process standards, product standards, and environmental quality 
standards.. The first three are 'source-oriented' standards. (Organisation for 
Economicc Cooperation and Development, Environmental Standards; Cornet, 
"Kwaliteitsdoelstellingenn en Normen in het Milieubeleid") 
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Effluentt standards defined what was actually allowed to 'come out of the 
pipe',, expressed in terms of average or peak concentrations of a substance in 
thee effluent, or as a total amount (mass) of a polluting substance per year. 
Waterr quality standards for the receiving stream could be used to set targets 
forr discharge permits and secondary pollution control measures. 

Processs standards were the initial core of US regulation of water 
discharges.. The American Federal Water Pollution Control Act Amendments 
off  1972 required process standards for various groups of discharges. Publicly 
ownedd sewage treatment works were to provide minimum secondary 
treatmentt by July 1977 and 'best practicable waste treatment technology' by 
Julyy 1978. For industrial discharges, 'best practicable technology 
requirements'' were to be met by 1977 and 'best available technology 
economicallyy achievable' by 1983. Over the next decades, the Environmental 
Protectionn Agency (EPA) would put considerable effort into complex 
technicall  documents defining what such terms actually implied for various 
sectorss of industry. The process standards reflected a firm belief in technology 
ass a means to 'eliminate' pollution. Combined with a system of restrictive 
effluentt permits the ultimate goal was 'by 1985, no more discharges of 
pollutantss into the Nation's waters.'29 The immense cost of the programme 
wass initially only a thorn in the flesh of the Nixon administration and its 
budgetaryy austerity. It took a few years and an upset Congress before the full 
implicationss and the budgetary extravagance of this goal were to surface. By 
1977,, it became clear that the technological goals of the 'war on pollution' 
weree rather ambitious, while simultaneously a technology-driven programme 
wass not going to guarantee clean rivers. The Clean Water Act of 1977 
implementedd new definitions for process standards (with more relaxed 
deadlines)) and stressed water quality standards as alternative targets for 
pollutionn policy.30 

Inn England, process standards had a very long tradition in pollution 
control,, especially for the regulation of air pollution. Process standards of 

USEPA,, No Small Task. The profession of waterworks engineers went through 
somee heavy storms in the first half of the seventies, first worrying about whether or 
nott the profession would be able to provide the capacity for the building 
programmes,, and then worrying about whether or not the government would 
continuee to pay for its ambitious programmes. (Minges, "Cutback in Construction 
Fundingg Stirs Doubt on Water Quality Goals"; Piecuch, "EPA Outlines PI 92/500 
Strategy";; Parkhurst, "WPCF President's Message"; Sliter, "Needed: $350 Billion-
andd a New Needs Survey.") 

300 Federal Water Pollution Control Act Amendments, PL 92-500; Clean Water 
Act,Act, PL 95-217; USEPA, Tools and Rules. The 'war on...' seems a particularly strong 
Americann policy metaphor that survived several similar disappointments, not just in 
environmentall  policy (see Landy, Roberts, and Thomas, The Environmental 
ProtectionProtection Agency, p. 22 et seq.) 
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'Bestt Practicable Means' originated already in a law concerning smoke 
abatementt in Leeds in 1842. However, the application of process standards in 
waterr pollution was very limited and came about only in 1992. At this point, 
effluentt discharges of major industrial works were brought under the 
responsibilityy of Her Majesty's Inspectorate of Pollution (HMIP) that had 
beenn responsible for air pollution before. Process standards of 'Best Available 
Techniquess Not Entailing Excessive Cost' ('BATNEEC') were now to be 
implementedd for all forms of pollution from major industrial plants, including 
effluent.311 However, the process standards for effluents remained subordinate 
too water quality standards.32 Ultimately, even though process standards were 
veryy important in English regulatory policy, they played only a minor role in 
thee control of water pollution, where water quality standards would remain 
thee key policy instrument. 

Inn the Netherlands, notions such as 'best available technology' played a 
secondaryy role in the negotiations between water quality managers and 
dischargers,, as the regulation of water pollution relied more heavily on 
effluentt standards. Process standards became more important by the end of 
thee 1980s, when they were used to implement additional restrictions for more 
strictlyy regulated chemical substances, in particular priority 'black list' 
substances.333 (In practice, the water authorities used the principle of 'best 
availablee technology' where they wanted to avoid phase-out policies in the 
nineties.)34 4 

Generally,, process standards for the regulation of water pollution were 
thee professional jurisdiction of sanitation and water works engineers, and 
publicc health specialists. Traditionally, the engineers had dominated water 
pollutionn control via their role in the construction of sewage systems and 
sewagee treatment plants. For example, in the US they were organised in the 
influentiall  Water Pollution Control Federation, an organisation of water 

311 Murley, ed.5 1993 NSCA Pollution Handbook, PP- 3-18. UK BATNEEC rules 
weree typically general in nature and dependent on site level negotiations between 
regulatoryy and plant engineers; for more detailed analysis of the interpretation of 
BAT(NEEC),, see Sorrell, The Meaning of BATNEEC; O'Riordan, "Industrial 
Pollutionn in the UK". 

322 The integration of both forms of standard setting created a difficult tension for 
Integratedd Pollution Control in the early nineties. (Allott, Integrated Polution 
Control',Control', Her Majesty's Inspectorate of Pollution, Environmental, Economic and 
BPEOBPEO Assessment Principles; Interview with Carlyle, London, Her Majesty's 
Inspectoratee of Pollution, 7 June 1994) 

333 Bressers and Coenen, "Onderzoek naar het Functioneren van Milieubeleid", pp. 
344-45;; Tonnaer, Handboek van het Nederlands Milieurecht, p. 1222; Tweede 
Kamer,, Nationaal Milieubeleidsplan, p. 97; Ministerie van Volkshuisvesting, 
StoffenStoffen en Normen, pp. 47-48. 

344 Tukker, Frames in the Toxicity Controversy, p. 197. 
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pollutionn professionals with its own journal, a key resource for knowledge on 
USS water pollution control.35 In the early seventies, the Federation and its 
memberss would provide advice to the EPA on how its ambitious pollution 
reductionn targets could be achieved. Prominent officers of the EPA, such as 
itss second administrator, Russell E. Train, would even take an active part in 
somee of the Federation's annual conferences.36 

Processs standards that defined what was the best treatment technology, 
optimall  sizes of sedimentation tanks or aeration beds did not seem like a field 
off  practice for eco/toxicologists, with the exception of those interested in the 
breakdownn of pollutants by the micro-organism ecosystem in sewage 
treatmentt plants. Nevertheless, around 1970 biologists began to create a littl e 
nichee for themselves in this field. Biologists were beginning to show up in 
organisationss such as the Water Pollution Control Federation. On of them was 
Johnn Cairns, Jr., an ecologist about whom we wil l learn a lot later in our 
historyy of eco/toxicology. He had joined the Federation's new 'Committee on 
Ecology'' in 1971.37 In order to assess or optimise the operation of treatment 
works,, engineers would want to know the quality of effluent. Output 
performancee of sewage treatment plants was traditionally measured by 
identifyingg the chemicals or micro-organisms in effluent.38 Biologists like 
Cairnss were beginning to suggest alternative indicators for the measurement 
off  treatment performance, not necessarily directly in the effluent, but perhaps 
inn the streams that the effluent would end up in. Suggested tests involved the 
usee of fish in tanks or cages as real-time pollution indicators. By monitoring 
thee health or even the behaviour of a fish in such a tank, one would obtain an 
earlyy warning system for pollution in water flowing through.39 Even though 
thee use of such tests seemed more appropriate for monitoring relatively clean 

Thee Journal of the Water Pollution Control Federation. Among its member 
associationss were professional associations from other countries, including the 
Dutchh Vereniging voor afvalwaterzuivering and the English Institute of Water 
Pollutionn Control and the Institute of Public Health Engineers. The Federation went 
backk to 1928, when it was founded as the 'Federation of Sewage Works 
Associations'' and is called the 'Water Environment Federation' since 1992. In 
Decemberr 1971, the organisation had 19.379 members. (Anonymous, "Yearbook of 
thee Water Pollution Control Federation, 1971", pp. 41-43, 281-82.) 

366 Parkhurst, "WPCF President's Message"; 1974 Annual Conference report. 
377 Anonymous, "Yearbook of the Water Pollution Control Federation, 1971", p.37. 
388 A tradition going back to the 19th century, see Hamlin, A Science of Impurity. 
399 For example, in some of his work of the early seventies, Cairns suggested a 

monitoringg system that used telemetry to observe movement and respiratory rate of 
aa fish (Cairns, Sparks, and Waller, "Biological Systems as Pollution Monitors"; 
Cairnss et al, "The Development of an Automated Biological Monitoring System for 
Waterr Quality Management"). 
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surfacee water, biologists were now trying to show the advantages of 
biologicall  indicators to the engineers. 

However,, the more interesting applications for biological indicators of 
waterr quality were not in service of process standards. Effluent and ambient 
waterr quality standards provided a more interesting area of activity. Effluent 
standardss essentially define what can be contained in discharged water for the 
purposee of licensing schemes and typically specify concentrations of 
substancess or physical characteristics. Although seemingly straightforward, 
thee details of these standards get quite complex. They do not only involve a 
concentrationn of a substance in effluent that is considered tolerable, but can 
alsoo specify where and how exactly this concentration is to be measured, 
whetherr it is to be achieved all the time, 95% of the time, as daily average or 
ass annual average, as a concentration or as a total load, etc. 

Englishh water pollution control relied on licensing schemes for effluent. 
Sincee the English Control of Pollution Act of 1974, all effluent dischargers 
wouldd have to obtain a 'consent' from one of the ten Regional Water 
Authorities,, created as agencies responsible for overall water resources by the 
Waterr Act of 1973.41 A consent would specify parameters that the discharger 
wouldd have to comply with. In the early seventies, most of such parameters 
weree based on tradition and rules of thumb. For example, ordinary consents 
forr non-industrial dischargers such as water treatment works, would contain 
thee typical '20/30' specifications: 20 ppm Biochemical Oxygen Demand and 
300 ppm Suspended Solids.42 In some cases, a parameter for ammonia in the 
effluentt would be included. For small treatment plants, consents would rely 
onlyy on qualitative process standards, such as conditions that the plant should 

Discussionn of 1980s tests of this type in Van Straalen and Verkleij, eds., 
LeerboekLeerboek Oecotoxicologie, p. 317. This kind of monitoring accelerated in the 
Netherlandss after the Sandoz disaster of 1986, when the Rhine suffered from a toxic 
spill.. By 1993, the water of the Rhine at Lobith was monitored routinely with fish 
andd daphnids, and a real-time monitoring system with freshwater mussels was in 
developmentt (Ministerie van Volkshuisvesting, Ecologische Inpasbaarheid van het 
OmgaanOmgaan met Stoffen, p. 78). 

411 Murley, ed., 1993 NSCA Pollution Handbook, pp. 254-56. 
422 Biochemical Oxygen Demand (BOD) is an indicator of how much oxygen will 

bee used by aerobic bacteria to decompose organic pollutants and Suspended Solids 
iss an indicator of turbidity, the 'murkiness' of water. Once aerobic bacteria run out 
off  oxygen, anaerobic bacteria take over the decomposition process, obtaining 
oxygenn by reducing sulphates, thereby creating sulphides, toxic to aquatic 
organismss and heavy on the human nose. BOD tests were later replaced with more 
accuratee chemical oxygen tests. Simple laboratory tests for such parameters were 
alreadyy developed by the end of the 19th century (see Hamlin, A Science of 
Impurity,Impurity, pp. 152-77). See Moriarty, Ecotoxicology, pp. 223-30, for a discussion of 
oxygenn depletion in the Thames. 
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bee properly maintained and that no industrial effluent should be accepted. 
Onlyy consents for industrial dischargers tended to contain more parameters, 
forr example including concentrations of specific toxic chemicals used in the 
industriall  process involved.43 

Thee standards of English consents were typically subject to extensive 
negotiationn between regulators and dischargers. The task of the regulators was 
too guard overall water quality of a river, which would imply that consents 
couldd vary in light of environmental quality standards. These were defined as 
variouss usage categories of river water, such as fishing water or drinking 
water,, for which gradually some chemical standards were developed. A key 
notionn used in the legitimation of this approach was that the environment had 
aa certain 'assimilative capacity', a capacity to handle pollution that could be 
usedd to process pollution. As the Department of the Environment put it in 
1976: : 

Dischargess of waste substances to the environment will always be with 
us;; indeed, given the ability of the environment to receive and 
assimilatee or dissipate these wastes, this can be an entirely legitimate 
andd sensible use of resources. Through sensible physical planning and 
forethoughtt about the environmental impact of different kinds of 
developmentt it is possible greatly to reduce the nuisance value of such 
discharges.44 4 

Byy implication, a strict control of what was contained in effluent was not 
consideredd a meaningful policy target. Rather, the resulting water quality of 
thee river was defended as the more important criterion. One of the 
implicationss of this approach was that pollutants could be allowed to mix with 
riverriver water before environmental quality standards were measured, the so-
calledd 'mixing zone'. In the early seventies, water regulators were very lenient 
withh the determination of mixing zone size, but some general standards were 
developedd on how mixing zones were to be measured by the end of the 1980s. 

Thee UK valued its approach highly. Even when the European 
Economicc Community tried to come to strict limit values for dangerous 
chemicall  substances in effluents in 1976, the UK managed to negotiate an 
exceptionn to this 'Dangerous Substances Directive*  in order to maintain its 
focuss on water quality standards over strict effluent standards.45 Only in 1987 

433 See Royal Commission on Environmental Pollution, Sixteenth Report: 
FreshwaterFreshwater Quality, p. 83; Hawkins, Environment and Enforcement, p. 29. 

444 Department of the Environment, Pollution Control in Great Britain, p. 3. 
455 The Dangerous Substances Directive (76/464/EEC) was a framework Directive 

constitutingg a 'black list' of substances that to be regulated strictly across Europe, 
andd a 'grey list' that could be regulated nationally. By 1986, only 4 substances 
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didd the Department of the Environment announce the development of a 'red 
list'' of chemicals that were to receive stricter regulation irrespective of the 
conditionn of the receiving water. The list was developed in preparation of the 
UK'ss position at the North Sea Conference, discussing harmonised pollution 
standardss with several countries bordering on the North Sea.4 

Thee Netherlands showed a similar development from basic parameters 
off  effluent quality to the use of more refined chemical parameters in a setting 
off  negotiated licensing. In contrast to England, the Dutch put more stress on 
effluentt standards as a regulatory tool. A further particularity of the Dutch 
systemm as created by the Surface Water Pollution Act (Wet Verontreiniging 
Oppervlaktewateren)Oppervlaktewateren) was that it relied on levies as a ground for permits. For 
eachh discharge, the environmental load was expressed in 'inhabitant 
equivalents',, comparing the size of pollution to the pollution of an average 
inhabitant.. With estimated amounts of oxygen demand and heavy metals in 
effluentt of various types of industry a levy was then determined. If a company 
didd not agree with this estimate, then it could opt for actual measurement of 
effluentt parameters. The issuing of permits was divided between the national 
departmentt of water (Rijkswaterstaat)47 for major rivers, and Provinces for 
locall  waters, later mostly transferred to local water authorities 
(waterschappen).(waterschappen). The implementation was coordinated by a committee that 
wass to develop standards and guidelines (Commissie Uitvoering Wet 
VerontreinigingVerontreiniging Oppervlaktewateren). Strictly speaking, the levies were 
intendedd as a financing instrument: they were to raise funds to set up an 
extensivee water treatment network on the basis of the principle of 'the polluter 
pays'.. It turned out they were a very effective encouragement for dischargers 
too implement reduction measures, even to such an extent that by the end of the 

daughterr Directives for individual substances had been adopted and the 'Standard 
Articles'' Directive was adopted (86/280/EEC), a daughter directive that established 
ann accelerated procedure. By 1992, a list of 129 had been selected as candidates for 
thee black list. Substances may be added to the black list on the basis of toxicity, 
persistence,, and bioaccumulation, but the precise technical procedure was not 
disclosed.. (Environmental Data Services, Dangerous Substances in Water, pp. 2-7). 
Inn addition, water authorities were expected to establish specific uses for every 
waterway.. A limited number of standards were developed for each of the water 
types.. These were denned in Directives for drinking water (75/440/EEC), 
swimmingg water (76/160/EEC), freshwater for fish (78/659/EEC, split in cyprinid 
andd salmonid waters), and shellfish water (79/923/EEC), see: Ministerie van 
Volkshuisvesting,, Stoffen en Normen, p. 43. 

466 Environmental Data Services, Dangerous Substances in Water. 
477 Rijkswaterstaat is now translated as Public Works Agency, preparing for 

independentt agency status. In full, it was called the Directorate General of Public 
Workss and Water Management in the Ministry of Transport, Public Works and Water 
Management. . 
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1980ss there were worries that funds for waterworks were running low. 
Althoughh theoretically all dischargers to surface waters were obliged to get 
permits,, in reality many smaller dischargers were overlooked. For example, 
agriculturall  discharges to surface water largely remained without permits 
becausee this was considered 'unpractical' by regulatory authorities (in spite of 
thee potential presence of pesticides), until legal action by environmental 
groupss in 1994-1996.49 In addition, discharges to the public sewers were left 
unregulatedd until 1984, effectively making local governments responsible for 
thee effluent and for obtaining the necessary permit for it.50 

Initially ,, this approach was entirely directed at general reduction of 
pollution,, without strict effluent standards. Starting in 1981, the possibility of 
moree restrictive effluent standards was added to the law, implementing the 
Europeann Dangerous Substances Directive.51 After 1984, water authorities 
couldd implement stricter permits on the basis of 'best available technology' 
criteria,, which in actual fact were usually effluent criteria calculated from 
whatt could be achieved with this technology.52 These measures increased the 
attentionn for organic toxicants, which had received very littl e attention before 
1980.533 However, the negotiated practice of Dutch enforcement of water 
regulationn often meant that in reality this boiled down to 'best 

Bresserss and Coenen, "Onderzoek naar het Functioneren van Milieubeleid"; 
Bressers,, Beleidsejfectiviteit en Waterkwaliteitsbeleid. 

499 Volkskrant, Milieubeweging Eist Vergunning voor Tuinders, 6 March 1996. 
Reportss on results of these measures in Hoogheemraadschap van Rijnland, Rijnland 
BouwtBouwt voor de Toekomst, pp. 18-19, with (partial) implementation of permits for 
treee nurseries, cultivation under glass, and flower bulb growers. 

500 Gemeente Amsterdam, Gemeentelijke Nota Waterkwaliteit 1986-1990 
Amsterdam. Amsterdam. 

511 Tonnaer, Handboek van het Nederlands Milieurecht, p. 1220. 
522 For example, the city of Amsterdam used this approach to reduce discharges of 

blackk and grey list substances, as defined in the Dangerous Substances Directive, 
whilee simultaneously urging industrial dischargers to replace the substance in the 
productionn process altogether through actual process standards, see Gemeente 
Amsterdam,, Gemeentelijke Nota Waterkwaliteit 1986-1990 Amsterdam, pp. 90-92. 

533 E.g. before 1980, the Province of North-Holland did not perform any systematic 
monitoringg for organic toxicants and only in seven places for seven parameters after 
1981.. (Provinciaal Bestuur van Noord-Holland, Provinciaal Waterkwaliteitsplan 
Noord-Holland,Noord-Holland, pp. 27-28, appendix 8J) Even nationally, monitoring of toxicants in 
waterr was restricted to heavy metals in a few dozen monitoring spots, and slightly 
moree details (organochlorine pesticides, oil, phenols, anionic detergents) in half a 
dozenn places. Only after 1981/1982 did the monitoring of organic pollutants such as 
PCBss and aromatic substances in the Dutch aquatic environment start, on a very 
modestt scale. (Ministerie Volksgezondheid en Milieuhygiëne, Metingen van 
XenobiotischeXenobiotische Stoffen in het Biologisch Milieu in Nederland 1980-1981.; a slightly 
moree extensive list in Lambers, Milieurecht, pp. 121-24.) 
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practicable/affordablee technology'.54 From 1986 on, a further European 
Directivee urged the Netherlands, as England, towards stricter water quality 
standardss for a few more specific substances, which were issued one by one 
betweenn 1986 and 1988.55 Especially near the end of the 1980s, as Dutch 
waterr authorities conglomerated in larger regulatory agencies, a wider range 
off  control measures was used, including more advanced standards for sewage 
andd treatment systems or programmes to improve environmental quality 
locally.56 6 

Ass a consequence of increased use of comprehensive policy plans for 
waterr management, water quality policy in the 1990s was guided by reduction 
targetss for specific chemicals, some of which as a consequence of the 
internationall  Rhine and North Sea Action Plans.57 Together with physical 
measuress (e.g. river banks, fish traps) and investment in public water 
treatmentt facilities, ambitious targets for improvement of pollution by heavy 
metalss and especially organic toxicants were expected to be met by a stricter 
permitt policy and reduction measures in agriculture.58 This effectively meant 
thatt a stricter enforcement policy was expected from local water agencies, 
whichh occurred only very slowly. In 1991, an analysis of permits for the 
Rotterdamm harbour area by an environmental group showed complex chemical 
plantss with no permits at all or with permits with only a handful parameters, 
ass well as very littl e attention for enforcement.59 Similarly, measures reducing 
waterr pollution caused by manure and pesticide use in agriculture would meet 
withh fierce agricultural opposition throughout the nineties. 

Priorr to the 1972 water pollution legislation, US discharge permits 
variedd strongly between the states. State administrators would avoid court 

544 Bressers and Coenen, "Onderzoek naar het Functioneren van Milieubeleid", pp. 
344-5. . 

555 Tonnaer, Handboek van het Nederlands Milieurecht, p. 1220. 
566 Bressers, Beleidseffectiviteit en Waterhwaliteitsbeleid; Bressers and Coenen, 

"Onderzoekk naar het Functioneren van Milieubeleid". 
577 The Rhine action plan involved pollution reduction targets for 2000, including 

thee target of the return of salmon in the Rhine by 2000 Tonnaer, Handboek van het 
NederlandsNederlands Milieurecht, p. 233. The third North Sea conference (The Hague, 1990) 
establishedd reduction targets for 36 priority substances, a list with a lot of overlap 
withh substances controlled by daughter directives of the Dangerous Substances 
Directive,, of 50% by 1995 (Environmental Data Services, Dangerous Substances in 
Water,Water, pp. 10-14. 

588 Tweede Kamer, Derde Nota Waterhuishouding. 
599 Zuidhollandse Milieufederatie, Industriële Waterlozingen in Rijnmond: de Kloof 

TussenTussen Beleid en Praktijk, failure to comply to the reduction targets was 
acknowledgedd by the ministery of the environment, e.g.: Ministerie van 
Volkshuisvesting,, Ecologische Inpasbaarheid van het Omgaan met Stoffen, pp. 77-
78. . 
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proceduress and rely on a limited set of parameters for effluent assessment, 
workingg from general assessments of water quality. An exception was the 
statee of California, which implemented much stricter enforcement in case of a 
breachh of permit levels and which had developed a very extensive list of water 
qualityy criteria already in 1967.60 After the 1972 Water Pollution Control Act 
amendments,, regulatory focus initially shifted from water quality criteria to 
effluentt standards, which were developed for most industries by the spring of 
1975.. EPA would develop detailed standards for 500 subcategories of 
industry,, evaluating pollution effects as well as the cost of pollution control. 
Apartt from process standards, these effluent standards were a key instrument 
off  this new law, requiring permits to discharge under the National Pollutant 
Dischargee Elimination System, which was usually implemented by the states 
withh a mandate from the EPA.61 

Nevertheless,, water quality criteria had not disappeared. Along with 
processs and effluent standards, the EPA had also been working on these 
criteria,, following the Californian example. As congress and environmental 
movementss pushed the EPA in the direction of more precise standards and 
stricterr enforcement, the EPA was forced to speed up the development of 
qualityy standards after a consent decree with the Natural Resources Defence 
Councill  in 1976.62 This eventually resulted in the development of extensive 
waterr quality criteria, as well as detailed procedures for how water quality 
criteriaa are to be derived from eco/toxicity data.63 

Withh the Clean Water Act of 1987, water quality criteria even became 
statutory:: state administrators had to define quality criteria (i.e. adopt the 
nationall  criteria, but in practice they could also follow the EPA procedure to 
adaptt these to local circumstances) and then base permits for dischargers on 
thesee criteria. Process standards continued to be used alongside, as the EPA 
hass developed extensive guidelines for what is appropriate technology for 
variouss sectors of industry.64 Since 1991, there was even the possibility of 

600 Miller, "Water Pollution in the States". 
611 USE?A, No Small Task. 
622 NRDC et al versus Train, 8 ERC 2120 (D.D.C. 1976), modified by 12 ERC 

18333 (D.D.C. 1979); Powell, Control ofDioxins. Similar legal means were also used 
byy the Natural Resources Defense Council to compel the EPA to give up process-
basedd standards in favour of precise definitions of acceptable concentrations for air 
pollutionn in 1976 and 1985, see Jasanoff, "Science, Politics, and the Negotiation of 
Expertisee at EPA", p. 210. 

633 USEPA, Quality Criteria for Water, USEPA, Water Quality Standards 
Handbook,Handbook, Stephan et al, Guidelines for Deriving Numerical National Water 
QualityQuality Criteria.... By 1992, there were over 80 numerical criteria for substances in 
water,, compared to approximately two dozen in England. 

E.g.. USEPA, "Effluent Limitation Guidelines, Pretreatment Standards, and New 
Sourcee Performance Standards: Pharmaceutical Manufacturing Category". 
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issuingg discharge permits on the basis of a toxicity test of the whole effluent. 
Althoughh legally water quality criteria should prevail over the process 
standards,, in practice process standards were still emphasised.66 

Inn sum, the various forms of standards (process, effluent, and water quality 
standards)) were used in all three countries, but in different dosages. One could 
evenn understand the history of water pollution control as a search for a 
workingg combination of such standards in light of political struggle over the 
costt of pollution control. In any case, effluent standards and water quality 
standardss offered the more interesting terrain of operation for biologists. 
Initially ,, pragmatic effluent standards such as the 20/30 rule of thumb or the 
Dutchh 'inhabitant equivalents' did not require biological knowledge and were 
inn fact the product of traditions of chemical water analysis and public health 
concerns.. As regulatory agencies looked for meaningful criteria beyond such 
ruless of tradition, biologists that would call themselves Geologists' or 
'environmentall  toxicologists' or 'fish biologists' stepped in. Their field of 
operationn included: the development indicators for the toxicity of specific 
chemicalss that could be expressed as concentrations in effluent or surface 
water;; toxicity tests for use directly on effluent; and (real-time) biological 
indicatorss of surface water quality. 

Lookingg back, it would appear that there were various processes at 
workk that created this niche for eco/toxicology. One was the increased 
attentionn for impacts of pollution on aquatic wildlife, encouraged among 
otherss by biologists themselves. They made it clear that the old standards of 
traditionn were not sufficient to protect aquatic life, especially not for the new 
chemicalss for which no standards of tradition had been established. As 
standardss were developed for a wider range of chemicals, knowledge of the 
biologicall  effects of these chemicals was required to make these standards 
meaningful.. Biological knowledge was especially needed to develop 
'scientificallyy justified' standards, whether numerical or qualitative. 
Especiallyy in a discourse that pitched pollution control cost against 
environmentall  benefits and that advocated the maximum use of natural 
resourcess as a means to 'process' pollution, somebody needed to define how 
muchh nature could process. Hence, from the early seventies on, there was an 
accelerationn in the development of various regulatory tests and indicators to 
assesss water quality and toxicity of chemicals based on biology, and 
especiallyy freshwater biology. As we will see later, it was one of the key areas 
wheree environmental toxicology and ecology were to articulate their 
boundaries. . 

USEPA,, Technical Support Document for Water Quality-Based Toxics Control. 
Powell,, Control ofDioxins. 
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2.22 Pesticides 
Thee regulation of environmental hazards of pesticides is of more recent date 
thann the regulation of effluent. Until the Second World War, regulatory 
concernss about pesticides concentrated on their efficacy and on quackery, 
shiftingg gradually to problems related to residues in food. After the Second 
Worldd War, the increasing number of accidents with agricultural workers 
dreww regulatory attention,67 but the wildlif e environmental effects of 
pesticidess only became a regulatory issue in the course of the sixties, mainly 
throughh concerns about hazards of organochlorine pesticides such as DDT. As 
opposedd to the regulation of effluents, early pesticide regulations tried to 
preventt hazardous pesticides from reaching vulnerable compartments of the 
environmentt at all, by restrictions on production, marketing, or use of these 
chemicals. . 

Marketingg or production restrictions meant that pesticides would not be 
soldd (at least not to the nation's farmers, as even the most rudimentary forms 
off  export restrictions were only developed in the late 1990s). Use restrictions 
impliedd limitations on the types of applications or specific prescriptions for 
howw pesticides were to be used. Such restrictions were implemented via 
notificationn or licensing schemes, which typically required a regulatory 
agencyy to evaluate hazards when new pesticides were marketed. In this sense, 
regulatoryy regimes for pesticides constituted product standards as well as 
processs standards for these chemicals. Pesticide regulation potentially covers 
aa weak point of effluent regulations in aquatic protection: pollution from 
'non-pointt sources', such as rainwater run-off from farms. With these 
schemes,schemes, some dangerous chemicals could be kept more or less out of 
environmentall  circulation, at least theoretically making life easier for water 
qualityy managers. 

Thee obvious problem with pesticides is that they are designed to be 
biologicallyy active: they are intended to be toxic, given their very function. 
Chemicall  pesticides that are not toxic are a contradiction in terms. Over the 
years,, pesticide producers have tried to develop pesticides that are short-lived 
andd specific, i.e. that degrade to relatively innocent substances quickly and 
thatt target pests specifically. However, the most popular pesticides of the 

Whorton,, Before Silent Spring. For example, The Dutch Act on Pesticides and 
Fertiliserss {Wet bestrijdingsmiddelen en meststoffen) of 1947 and the 1948 
regulationss based on it {Bestrijdingsmiddelenbesluit) focused on deceit: pesticides 
thatt were not effective could be forbidden. The 1962 Pesticides Act 
{Bestrijdingsmiddelenwet){Bestrijdingsmiddelenwet) reflected this shift: along with efficacy, pesticides could 
noww also be regulated on grounds of general public health hazards, food hazards, 
applicatorss hazards, or undermining of soil productivity. (Vogelezang-Stoute et al, 
DeDe Toelating van Bestrijdingsmiddelen, p. 21; Koeman, Boleij, and Verkleij, 
"Toelatingsbeleidd Bestrijdingsmiddelen", p. 95) 
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1960ss were not like that at all: they had wide range effects and were long-
lived,, 'persistent'. In the case of some organochlorines, they accumulated in 
fattyy tissue of aquatic organisms straight from the water ('bioconcentration'), 
andd even passed them on to increasing concentrations from prey to predator 
('biomagnification'),, causing unexpected harm to wildlif e far remote from the 
fieldfield of application.68 

Thee precise assessment of the hazards of pesticides is a very complex 
affair.. In the risk assessment approach, there are two key elements in this 
assessment.. Firstly, expected damage levels are determined: the degree to 
whichh the pesticide (or its breakdown products or metabolites) could cause 
harmm if it was to reach wildlife,, which is generally established in experimental 
research.. The key problem in this part of hazard assessment is to develop tests 
andd extrapolation procedures, possibly including safety factors, that can 
operationalisee these effects. This implies a definition of 'harm to wildlife' in a 
sett of 'endpoints' for testing. These can include lethal damage to organisms, 
butt also altered ecological balances, or sublethal effects, such as the formation 
off  lesions or more exotic effects like eggshell thinning. The result is a series 
off  'effect concentrations': concentrations at which damage to specific 
organismss or ecological processes can be expected. 

Secondly,, an assessment has to be made of the concentrations of the 
pesticidee or its metabolites that can be expected to actually occur in the 
environment,, after the application. In other words: wil l the pesticide actually 
reachh environmental receptors in concentrations that exceed hazardous levels. 
Thiss involves an assessment of a wide range of factors, such as the behaviour 
off  the pesticide in soil, water, or air; its breakdown rate, as well as an 
assessmentt of its conditions of actual use. 'Fate models' play an important 
rolee in this part of the evaluation: models of the behaviour of sprayed 
pesticidess in air or the distribution of pesticides through surface water or soil. 
(Assumptionss of the actual application behaviour of farmers are usually much 
moree implicit and often rely on the provision that farmers behave as they are 
instructedd on the packaging label or in rules of good agricultural practice.) 
Thee result of this part of the hazard assessment is a (series of) expected 
environmentall  concentrations. 

Basedd on a comparison of predicted effect concentrations and predicted 
environmentall  concentrations, experts at regulatory agencies wil l typically 
makee an assessment of hazards that can be expected if a pesticide is to be 
permitted.. To the extent that these parameters can be quantified, this process 

688 Food-chain accumulation of pesticides (biomagnification) has now largely been 
discardedd as a prime factor in the accumulation of pesticides in aquatic organisms, 
butt the idea played a very important role in the 1960s. (Van Straalen and Verkleij, 
eds.,, Leerboek Oecotoxicologie, pp. 127-8; Moore, The Bird of Time', Moriarty, 
Ecotoxicology,Ecotoxicology, p. 145 et seq.) 
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iss called a 'risk assessment' in the regulatory world. The conditions of actual 
licensingg depend on the combination of various factors, but nowadays usually 
includee wildlif e hazards, hazards for the applicator, potential food residues or 
otherr human health risks, compared with an assessment of economic value 
andd potentially the agricultural necessity of a pesticide. The precise rules and 
practicess for these evaluations vary between regulatory regimes in different 
countries. . 

Inn the traditional form of the risk assessment approach, the evaluation 
wass hence based on the inherent properties of the chemical and not on, for 

'' example, the condition of the environment or the pesticides already present in 
it.. In a substance-based risk assessment, water quality criteria typically did not 
havee a direct effect on pesticide licensing. Whereas effluent standards could 
changee based on the state of pollution of a river, this would not normally be 
consideredd in the risk assessment of a pesticide. In other words: pesticides 
licensess were issued on the basis of laboratory tests or field tests of limited 
scalee and expected environmental behaviour as predicted by models. Actual 
fieldd monitoring would play only a secondary role in evaluation of pollution. 

Inn recent years, different approaches have been developed. Regulatory 
approachess based on risk assessments tend to invite 'pollution up to the norm' 
(and,, with a bit of illegal use, just over the norm). This is one of the reasons 
whyy more ambitious programmes have been developed, especially for 
pesticides.. For example, a European directive on pesticides targeted at control 
off  drinking water and the protection of human health, specifies that drinking 
waterr should not contain more that 0.1 microgram of any one pesticide and 
nott more than 0.5 microgram of all pesticides together, which were more or 
lesss detection limits when the Directive was issued.69 This position 
circumventss the approach of risk assessment (much to the dismay of risk 
assessmentt proponents) and basically states that no pesticides should be 
presentt in drinking water at all, not even at levels at which their biological 
effectt is not established with some degree of certainty. Although this may 
implyy costly environmental protection beyond what could be necessary from a 
riskk assessment point of view, such a norm does provide a clear and 
straightforwardd target for regulatory policy. 

Anotherr approach is one that evaluates pesticides on the basis of the 
comparativee toxicity of its alternatives, which means that pesticide licenses 
cann be withdrawn because a less toxic but similarly effective alternative is 
available,, an approach used in some Scandinavian countries. A third 
alternativee is to simply aim for overall reduction of pesticide use, irrespective 
off  toxicity. Such an approach started to develop in the Netherlands in the 
earlyy nineties, but only in the shadow of the risk assessment approach of the 
licensingg scheme. Such reduction targets also avoid the technical 

EEG,, "Kwaliteit voor Menselijke Consumptie Bestemd Water". 
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complicationss of the precise determination of hazard levels and the complex 
exposuree estimations of risk assessments, which regulatory regimes relied on 
inn the period and countries studied. 

Thee first regulatory actions against pesticides on grounds of their 
impactt on wildlif e were ad hoc. For example, in 1967, the Dutch minister of 
agriculturee Lardinois severely restricted the use of all drins after bird kill s in 
Drenthe.700 Drins were popular organochlorine pesticides, persistent as the 
originall  pesticide or as comparably toxic breakdown chemicals 
(aldrin/dieldrin,, endrin, telodrin). Similar hesitant restrictions occurred in 
Englandd towards the end of the 1960s.71 These incidental regulatory actions 
overr environmental concerns were institutionalised after regulatory reforms 
betweenn 1971 and 1975. 

Inn the Netherlands, a crucial shift to environmental standards in 
pesticidee permits occurred in 1975, when the Dutch Pesticides Act (the 
BestrijdingsmiddelenwetBestrijdingsmiddelenwet of 1962) was altered to more explicitly mention 
wildlif ee hazards. The criteria for pesticide permits were expanded to consider 
unacceptablee damage to soil, air and water, and to animals or (parts of) plants 
worthyy of protection. The change in the law now also implied that the 
regulatoryy authority had to issue use instructions for all pesticides (instead of 
havingg only the option to do so). However, an effective and systematic 
implementationn of these new requirements was slow. Wildlif e effects were 
onlyy mentioned on the registration form in 1981.72 Even by 1990, the 
evaluationn of pesticides on the grounds of their hazards to wildlif e was still 
rudimentary.. Procedures to evaluate eco/toxicity were suggested by the 
Healthh Council of the Netherlands and the ministries of agriculture and 
environmentt developed environmental criteria,73 but more systematic 
evaluationss of wildlif e effects only were implemented well into the 1990s. 

Partt of the difficulties of implementing pesticide law in the Netherlands 
wass the deadlock caused by the structure of the regulatory authority. Until 
1980,, this regulatory authority was the Commissie voor Fytofarmacie, which 
involvedd experts from ministries and drinking water quality managers. After 
1980,, the committee was restructured into the Commissie Toelating 
BestrijdingsmiddelenBestrijdingsmiddelen (committee for pesticide permits, CTB, without water 
qualityy managers), which managed the licensing scheme from 1980 to 1993. 
Thee committee formally advised the four ministries responsible for 
agriculture,, environment, public health, and social affairs, but in practise these 
followedd the committees advice on whether or not to permit pesticides. This is 
nott surprising, since the committee effectively operated as a forum where the 

700 Bal, Aquaplanning, p. 43. 
711 Moore, The Bird of Time. 
722 Vogelezang-Stoute et al, De Toelating van Bestrijdingsmiddelen, pp. 230-31. 
733 Vogelezang-Stoute et al.,De Toelating van Bestrijdingsmiddelen, pp. 99-102. 
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variouss ministries would defend their constituencies' positions. Especially 
conflictss between agriculture and environment led to long delays in the 
implementationn of new procedures. Through this configuration, agricultural 
interests,, traditionally organised in a very strong alliance between corporatist 
agriculturall  organisations, the ministry of agriculture, and MPs specialised in 
agriculture,, were able to stall procedural innovations quite effectively.74 

However,, even after the independence of the CTB was increased, agricultural 
oppositionn against regulatory restrictions remained very strong. 

Englishh pesticide registration was in some respect remarkable similar to 
thee Dutch permitting scheme. Like the Dutch regulatory regime for pesticides, 
thee English approach relied heavily on informal negotiations over hazard 
assessment,, had a tolerant understanding of the chemical needs of agriculture, 
andd relied on selective interest representation in key positions of the 
regulatoryy regime. However, the English scheme started off as a voluntary 
notificationn scheme: the Pesticides Safety Precautions Scheme, created in 
19577 as an agreement between government and industry. Under this scheme, 
pesticidee producers committed themselves to pre-market notification, but the 
schemee also relied on the adherence of farmers and other users to the 
conditionss of pesticide use. Although technically a voluntary scheme, there 
wass some degree of enforcement through the industrial organisation of 
pesticidee producers, the British Agrochemical Association, which was 
consideredd the sole representative of industry in these matters. On this basis, 
thee European Community accepted the arrangement as an enforceable 
scheme.7 7 

Thee scheme consisted of two key assessment forums: the Advisory 
Committeee on Pesticides (ACP) and the Scientific Sub-Committee. In the 
ACP,, various societal interests were represented, however, only to the extent 
thatt these were considered 'serious and legitimate', as defined by the ministry 
off  agriculture. In practice, environmental groups, consumers or unions were 
excluded.. Similar to the Netherlands, the scientific committee did not limit 
itselff  to assessing hazards scientifically, but would also judge acceptability of 
newlyy registered pesticides. Industry experts were present in special 'Joint 
Panels',, where issues of toxicity, wildlif e effects or labelling were discussed. 
Environmentall  interests were represented by experts from the Nature 
Conservancyy Council. At least in principle, hazardous effects on wildlif e 
couldd be considered under the scheme, although they did not weigh heavily in 
thee decision over whether or not to restrict the use of pesticides, much to the 
frustrationfrustration of some of the experts involved (see chapter 6). Especially the 

Schreurss and. Grin, Gewasmiddelen en Beleid; Vogelezang-Stoute et al, De 
ToelatingToelating van Bestrijdingsmiddelen. 

755 Brickman, Jasanoff, and Ilgen, Controlling Chemicals, p. 33. 
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secrecyy of the voluntary scheme was frowned upon by many, including the 
Royall  Commission on Environmental Pollution.7 

Thee Food and Environment Protection Act of 1985, and the Control of 
Pesticidess Regulations of 1986 that were based on it, implemented a statutory 
scheme.. From then on, no pesticide could be used or marketed in England 
withoutt approval. Initially, the practical changes to the scheme were rather 
marginal.. The ministry of agriculture appointed the members of the Advisory 
Committee,, still excluding environmental representation, but the unions could 
nominatee members for advisory subcommittees. Only very gradually more 
informationn on the hazard evaluation was released publicly and in 1993, for 
thee first time, a representative of an environmental group was appointed in an 
advisoryy committee to the ACP. As in the Netherlands, the ACP 
recommendedd decision on pesticide licensing to various ministries, in this 
casee Health, Employment, Environment, Scotland, Wales, and Agriculture. 
Afterr 1986, more detailed guidelines for data to be submitted with 
applicationss for registration were gradually developed, but the actual hazard 
assessmentt remained highly negotiated with industry experts. The changes 
alsoo created an Environment Panel with the explicit task to develop and 
advisee on methods as well as advise on environmental impact of pesticides. 

Ass was the case for the Netherlands, European initiatives attempting to 
harmonisee pesticide registering put further pressure on UK pesticide 
evaluationss for stricter controls. Starting in 1991, the European Union was 
strivingg towards one registration procedure, eventually compromising with a 
systemm by which active ingredients would be registered on a European level, 
whilee the actual products would be registered in the member states according 
too common standards. 

Inn the US, all pesticides had to go through a registration procedure that 
wass drawn up in the 1972 Federal Insecticide, Fungicide, and Rodenticide 
Act,, administered by the EPA. Together with several amendments throughout 
thee 1970s, it formed the key legal instrument in the regulatory regime 
controllingg environmental effects of pesticides in the US. From the start, the 
regimee was set up with very formalised procedures, mainly in reaction to the 
perceivedd collusion between industry and the regulatory authorities of the 
1960s.799 A main burden on the EPA was a set of very strict deadlines to re-

766 Moore, The Bird of Time. PSPS is described in detail in Gillespie, "British 
'Safetyy Policy' and Pesticides". 

777 Beaumont, Pesticides, Policies and People; Ministry of Agriculture, The COPR 
Handbook.;Handbook.; Ministry of Agriculture, Data Requirements for Approval under the 
ControlControl of Pesticides Regulations 1986; Interview with Davis, London, Pesticides 
Trust,, June 1994. 

788 Irwin and Rothstein, "Regulatory Science in a Global Regime"; Irwin et ai, 
"Regulatoryy Science", p. 23. 

799 Nownes, "Interest Groups and the Regulation of Pesticides". 
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assesss pesticides that were already on the market before the new regulatory 
schemee started. This implied that some thirty-five thousand pesticide products 
hadd to be re-evaluated. (Similar problems occurred in other regulatory 
regimess where stricter controls created a division between 'old' and 'new' 
chemicals.)) The pressure on the EPA was relieved somewhat when the 1978 
Federall  Pesticide Act allowed the EPA to develop generic permits for active 
ingredientss rather than specific formulations.80 When EPA's resources for 
pesticidee assessments were increased around 1983, most of these resources 
weree focused on the re-registration of 'old' pesticides. Along with this 
expansionn of assessment resources, came an increased attention for new ways 
too evaluate wildlif e effects, as we will see in chapter 5. Still, re-registration 
onlyy accelerated to more than a dozen substances per year in the 1990s, after 
Congresss had provided EPA with the authority to streamline the re-
registrationn process in 1988.81 

Partt of the formalised procedures imposed on the EPA were rather 
strictt separations between the 'political' and the 'scientific' and between 
regulatorss and non-agency actors (environmental groups, consumers, 
industry).. From 1983 until the mid-nineties, pesticides licensing was a 
conflictuall  policy domain where the EPA took a legalistic stance, trying to 
avoidd any suspicion of partisanship. In its legal mandate for pesticides, the 
EPAA had extensive authorities to demand data from registrants to assess 
environmentall  impacts. This went hand in hand with controversies over the 
sciencee of pesticide hazard evaluation.82 These tensions, similar to the high-
strungg expectancies of 'eliminating pollution' that hampered early 1970s US 
waterr regulation, would continue to cause trouble for EPA's position in 
regulatingg pesticides into the 1990s. Only in the early 1990s did the EPA 
attemptt to negotiate some more with pesticide registrants, and even then only 
againstt the background of the threat of legal action.83 

Mostt pesticides on the market are actually a combination of one or more active 
substancess and inert substances, not unlike medicine. (Brickman, Jasanoff, and 
Ilgen,, Controlling Chemicals, p. 37.) 

811 'FIFRA '88' involved all 1.150 active ingredients registered before 1984, 
reorganisedd in 612 groups of closely related chemicals. In order to re-evaluate these 
chemicals,, EPA had to review over 27.000 studies that were submitted between 
19900 and 1997. By 1997, its backlog was still 25%. (USEPA, Pesticide 
RegistrationRegistration Progress Report 1994\ USEPA, Office of Pesticide Programmes 
AnnualAnnual Report for 1994\ USEPA, Pesticide Reregistration Progress Report for 
1997). 1997). 

Seee Jasanoff, The Fifth Branch, pp. 125-50, for descriptions and analysis. 
Thee 'Negotiated Risk Reduction' programme, see USEPA, Office of Pesticide 

ProgrammesProgrammes Annual Report for 1994, p. 24, USEPA, Offocie of Pesticide 
ProgrammesProgrammes Annual Report for 1996, p. 14. 
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Withh the development of the regulatory regimes controlling 
environmentall  hazards of pesticides, the potential tasks for eco/toxicologists 
expanded.. In the 1960s, they had painstakingly showed the various effects of 
especiallyy organochlorine pesticides on wildlife, in explorative research often 
operatingg at the limits of chemical detection methods. This research had 
focusedd on the establishment of the actual modes operation of hazardous 
environmentall  effects. As new pesticides were developed and as these 
regulatoryy regimes expanded, eco/toxicologists developed tests to assess the 
toxicityy of pesticides to various wildlif e species, tests for assessing effects of 
pesticidess in the field, as well as assessment procedures to integrate such 
resultss into a hazard assessment. Apart from the exploratory research into the 
modee of operation of pesticide hazards, a new set of tasks in test development 
andd evaluation was developed together with these new regulatory policies. 

2.33 Industria l chemicals 
Startingg in the mid-seventies, regulatory controls similar to pesticides were 
plannedd for chemical substances in general: any substance ranging from paint 
thinnerss to polymers or dyes. These controls implied notifications to a 
regulatoryy authority for newly produced chemicals, as well as arrangements 
forr environmental hazard evaluation of chemical substances already in use. 

Inn spite of European attempts to define a common approach first, the 
standardd was set in the US, where a new and encompassing environmental 
regimee was in the making.84 In the US, the Toxic Substances Control Act 
(TSCA)) had been in preparation since 1971, at the initiative of the new 
presidentiall  Council on Environmental Quality. The new law planned 
screeningg of all industrial chemicals before they would start to circulate 
throughh the environment. This met with heavy opposition from industry. 
Industryy argued that the innovative capacity of the chemical industry would 
bee seriously hampered due to the increased research cost of additional safety 
testingg in the development of new substances, especially for smaller 
companies.. When President Ford eventually signed the Act in 1976, industry 
hadd managed to obtain considerable concessions, especially with respect to 
limitedd testing requirements and confidentiality of test records. 

Similarr to pesticides regulations, the TSCA made a distinction between 
chemicalss that were in use before 1975 ('existing' or 'old' chemicals) and 
chemicalss that were produced after 1975 ('new' chemicals). For all new 
chemicals,, 'pre-manufacture notices' were required: producers were to notify 
EPAA of the intent to produce new chemical substances, including a minimal 
sett of data on potential health and environmental hazards. For old chemicals, 

844 A case of regulatory competition, of which there are more described for a 
Europeann context in Heritier, Knill , and Mingers, Ringing the Changes in Europe. 

855 Brickman, Jasanoff, and Ilgen, Controlling Chemicals, pp. 242-4. 
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EPAA developed a priority list for re-evaluation of potentially hazardous 
chemicals.. EPA could use these data to screen for hazards, require more data 
iff  there was reason to expect problems, and take various control measures if a 
substancee could cause unreasonable risk to health or environment (ranging 
fromfrom labelling to a ban). It took EPA approximately four years to set up the 
necessaryy evaluation schemes, the inventory of which chemicals were to be 
consideredd 'old' and which 'new', and to develop some basic methodology 
forr the assessments, including some basic eco/toxicity tests.86 In 1980, the 
EPAA proposed standards for environmental testing, as well as rules of Good 
Laboratoryy Practise for TSCA.87 Ten years later, EPA was evaluating some 
15.0000 so-called 'pre-manufacture notices' per year.88 

Thee environmental information in especially pre-manufacture notices 
forr new substances was initially very limited. Less than 10% of them 
containedd experimental eco/toxicity data, although EPA could request 
additionall  data if there were indications that these chemicals were of 
concern.899 Notwithstanding the limited application of wildlif e testing, the new 
regulatoryy regime did provide work for eco/toxicologists: new tests and 
screeningg methods needed to be developed, standardised, and validated. This 
wass especially the case in the early 80s, when EPA spent approximately a 
quarterr of its budget on the development of new test methods.90 As Europe 
startedd developing a regulatory regime for industrial chemicals also, 
eco/toxicologistss found a similarly rich field of applications for their 
knowledge. . 

Afterr the first European initiatives were developed in France in 1973, 
theree were concerns in Europe that France would set a standard in 
internationall  harmonisation initiatives. In July 1975, the European 
Commissionn asked France to postpone its legislation. Just like the other 
memberss of the European Economic Community, France had agreed to the 
conditionss of the first European Action Programme on the environment, 
whichh stipulated that environmental policy was to be harmonised among 
memberr countries in order to prevent trade barriers arising from differences in 
environmentall  regulatory action. The Commission was debating a new set of 
regulationss that later became know as the 'Sixth Amendment', a regulatory 
evaluationn procedure for industrial chemicals based on a 1967 Directive on 

ToxicToxic Substances Control Act, PL 94-469; Worobec, Toxic Substances Primer, 
pp.. 11-37. 
*77 USEPA, "Proposed Environmental Standards". 

Nabholz,, Miller, and Zeeman, "Environmental Risk Assessment of New 
Chemicalss under TSCA, Section 5". 

899 Nabholz, "Environmental Hazard and Risk Assessment under TSCA"; Nabholz, 
Miller,, and Zeeman, "Environmental Risk Assessment of New Chemicals under 
TSCA,, Section 5". 

900 Brickman, Jasanoff, and Ilgen, Controlling Chemicals, p. 140. 
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classification,, packaging and labelling of dangerous substances (e.g. as 
explosivee or corrosive substances). However, France refused to stall its 
process,, leading to a toxic substances law in 1977,91 and it took the 
Commissionn two and a half years of international negotiations before a 
proposall  was developed that eventually passed the council of ministers in 
1979.. In the new Directive, member countries were asked to implement 
legislationn that would require notification of all new chemicals with data 
requirementss dependent on production volume. For low production volumes, 
onlyy minimal physical and chemical data would be required, for higher 
productionn volumes, health and some minimal eco/toxicity testing would be 
required.. The deadline for implementation was September 1981.92 In 1981 
also,, the Commission made preparations to start the production of a register 
specifyingg what were to be considered 'old' and what 'new' substances.93 

Extensivee negotiations arose over the technical details of 
implementation;; over the details of the testing requirements and the 
constructionn of the inventory of 'new' and 'old' chemicals. Since 1978, these 
negotiationss were held under the auspices of the OECD, at the initiative of the 
US.. The importance of the enterprise was underlined by the fact that the US 
delegationn at the first meeting in Stockholm, in 1978, was headed by none less 
thann Douglas Costle, then administrator of the EPA. The plan was to develop 
uniformm testing requirements for regulatory regimes controlling industrial 
chemicals.. By 1982, the negotiations resulted in a handful of eco/toxicity 
testingg protocols, which were to be accepted in various countries (with very 
minorr modifications), and OECD guidelines of Good Laboratory Practice 
(GLP),, which were (generally) accepted as GLP rules both under TSCA and 
thee Sixth Amendment. The development of such guidelines was intended to 
guaranteee that environmental hazard data developed using these testing 
protocolss would be acceptable in all OECD countries. The more contentious 
issuee was whether or not the OECD could also develop an agreement on a 
requiredrequired data set, but with the TSCA and the Sixth Amendment already in 
place,, and considerable disagreement between OECD member countries and 
theirr industrial communities, this did not prove possible. Nevertheless, OECD 
wouldd continue its development of eco/toxicity testing methods and risk 
assessmentt protocols as part of further harmonisation strategies.94 

911 See Brickman, Jasanoff, and Ilgen, Controlling Chemicals, p. 61. 
922 See Brickman, Jasanoff, and Ilgen, Controlling Chemicals, pp. 276-81. 
933 The EINECS register (European Inventory of Existing Commercial Chemical 

Substances),, which can now be consulted on the Web, SilverPlatter and the Office 
forr Official Publications of the European Communities, EINECS-Plus. 

944 Brickman, Jasanoff, and Ilgen, Controlling Chemicals, pp. 281-4; Fuller and 
Milroy,, "International Aspects of Toxic Substances Control", pp. 199-201; 
Organisationn for Economic Cooperation and Development, Good Laboratory 
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Implementationn of the Sixth Amendment in Europe was slow. 
Initiativess for legal implementation were made in most countries, but the 
implementationn of the scheme is actually still not complete, particularly with 
respectt to the review of 'old' chemicals. In England, a scheme requiring 
notificationn of information on new substances was set up under the Health and 
Safetyy Executive, along with endorsed OECD GLP rules and general testing 
guidelines,, in 1982.95 However, there were no systematic risk assessments on 
thee data reported and regulatory enforcement was not strong. According to 
UKK government documents, by 1993 only 6 notices were sent out under the 
schemee to require additional testing data. 

Inn the Netherlands, the implementation of the 1979 Sixth Amendment 
occurredd via the Dangerous Substances Act (Wet Milieugevaarlijke Stoffen) of 
19866 and the regulations that implemented it at the end of that year. The law 
hadd been introduced and debated since 1981 and met with fierce opposition 
fromfrom industry, once again with respect to data requirements for the 
notificationn of new substances and public access to these testing data. The 
Ministryy of the Environment wanted to go further than the EC Directive with 
aa licensing scheme (not just a notification scheme) and, similar to the US, 
licensingg for production of substances (and not marketing). After proposals in 
thee context of an environmental deregulation campaign of 1983 moved 
towardss industry's position, environmental advisory bodies and 
environmentall  groups objected.97 Nevertheless, in spite of the delays, an 
expertt group that would process notifications was set up already in 1981, 
coordinatedd between the department of the environment and the National 
Institutee of Public Health (RIVM).98 The institute would gradually develop 
intoo the centre of expertise for the eco/toxicological evaluation of 

PracticePractice in the Testing of Chemicals; Organisation for Economic Cooperation and 
Development,, Guidelines for Testing of Chemicals. 

955 Health and Safety Commission, Approved Code of Practice: Methods for the 
DeterminationDetermination of Toxicity; Health and Safety Commission, Approved Code of 
Practice:Practice: Principles of Good Laboratory Practice; Health and Safety Commission, 
MethodsMethods for the Determination ofEcotoxicity. 

966 As quoted in Health and Safety Commission, Draft Proposals for the 
NotificationNotification of New Substances Regulations, p. 8. 

977 Centrale Raad voor de Milieuhygiëne, Milieu van Jaar tot Jaar, pp. 14-15, 22; 
Tweedee Kamer, Milieugevaarlijke Stoffen: Ontwerp van Wet; Wet Milieugevaarlijke 
Stoffen,, 5 December 1985, Stb. 639; Kennisgevingsbesluit Wet Milieugevaarlijke 
Stoffen,Stoffen, 18 November 1986, Stb. 592. 

988 Le. the later RIVM, together with the Directorate of Environmental Hygiene 
(DGMH)) in the Ministry of Environment and Public Health (VoMil) , Van Zon, 
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notificationss by the end of the 1980s, as we shall describe in more detail in 
chapterr 6." 

Inn 1994, the Dutch legislation was modified to follow the expanded 
notificationn rules of the Seventh Amendment of 1992. This amendment 
initiatedd the actual implementation of a more complete regulatory framework 
forr industrial chemicals in Europe. It expanded testing requirements and 
requiredd actual systematic risk assessments on the data reported. The Sixth 
Amendmentt required manufacturers to report data on new chemical 
substances,, but the actual assessment of these data as well as actual regulatory 
actionn had been very minimal.100 In addition, an evaluation procedure for 
'existing'' substances (i.e. substances that had been on the market prior to 
1981),, was finally initiated in 1994.101 It focused on some 2000 'high 
productionn volume chemicals' and, among those, a limited priority list 
suggestedd by the Netherlands in 1992.102 The procedure involved distributing 
thee task of risk assessments of existing substances over several member 
states.1033 The new European initiatives resulted in an expansion of regulatory 
actionn in England104 and the Netherlands, but, especially relevant for our 
query,, it involved an increase in demand for test performance, further testing 
development,, and most of all: large numbers of eco/toxicological risk 
assessments.. We will analyse in more detail how eco/toxicologists were 
involvedd in these programmes in chapter 6. 

Inn order to understand the opportunities for eco/toxicologists to model 
thesee regulatory regimes and to participate in them as regulatory experts, we 
needd to identify some of the more general patterns of development of these 
regulatoryy regimes: the types of legal or political problems they faced, the 
positionn of regulatory agencies in them, or the way science was mobilised in 

Tonnaer,, Handboek van het Nederlands Milieurecht, p. 1269 et seq.; Centrale 
Raadd voor de Milieuhygiëne, Milieu van Jaar tot Jaar, p. 22. 
1000 Under the Sixth Amendment, only 3 'new' substances had been proposed by the 
Netherlandss for a European ban by 1993. See description of the Dutch new 
chemicalss evaluation procedure in Vermeire et al,, "Initial Assessment of the 
Hazardouss Risks of New Chemicals". 
1011 Environmental Data Services, "First EC Priority List of Chemicals for Risk 
Assessment". . 
1022 Vermeire and Van der Zandt, "Procedures of Hazard and Risk Assessment", pp. 
294-96. . 
1033 E.g. by 1998 not one evaluation had been finished. Estimates for the duration of 
thee process of re-evaluating 'existing' chemicals range from 20-50 years. (Tukker, 
FramesFrames in the Toxicity Controversy, p. 92) 
1044 U.K. Government/Industry Working Group, Risk Assessment of Existing 
Substances;Substances; Department of the Environment and Health and Safety Executive, How 
toto Report Data on Existing Chemical Substances; Interview with Rea, London, 
Departmentt of the Environment, June 2 1994. 
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defencee of policy decisions. Before evaluating the overall opportunities for 
eco/toxicology,, I wil l describe some of the main tensions of the regulatory 
regimess described above. 

33 Tensions of regulatory regimes 

3.11 Shifts and weaknesses 
Thee development of regulatory regimes for the environmental hazards of 
chemicalss is sometimes described as shifting from 'end-of-pipe' standards to 
pollutionn prevention, i.e. up the stream of pollution generation processes. 
Waterr pollution control started with standards in the effluent or in the 
receivingg water, or at most with standards for wastewater treatment. Already 
withh licensing schemes for pesticides and industrial chemicals, regulatory 
regimess were constructed that would prevent certain chemicals from entering 
intoo the environment in the first place. Newer regulatory programmes of the 
1990ss would focus on the (voluntary) replacements of chemicals or 
productionn processes with more environmentally friendly ones. Gradually, 
environmentall  concerns would also work their way up the production process 
inn industry. For example, many major chemical companies now screen new 
chemicalss and pesticides for potential environmental concerns very early on 
inn the research and development process, to prevent major costs further down 
thee line.105 These developments have come with new policy instruments, such 
ass the Dutch campaigns of 'internalisation' of environmental concerns in 
industryy and other organisations, the 'convenants' that implement pollution 
reductionn programmes even in the absence of strict grounds for regulatory 
concern,, or campaigns to make citizens more aware of environmental 
consequencess of their consumption patterns. 

Thesee new approaches to pollution control tend to move away from 
twoo central constructs of the older regulatory regimes: the opposition between 
environmentall  hazard and the cost of pollution reduction (leading to 
restrictivee rules); and the corollary notion that pollution policy requires the 
establishmentt of the precise effect-concentration of a chemical substance in 
orderr to make a choice in this opposition. The next generation of policy 
initiativess stress 'win-win' solutions, for example options for industry to make 
aa profit by operating in an environmentally friendly way, to reduce cost by 
recoveringg resources and materials, or possibilities for citizens to save money 
byy reducing energy consumption. Prevention and reduction targets move 
awayy from the strict approach of risk assessment, in favour of such notions as 
'thee precautionary principle' suggesting it is better to err on the safe side, or 
thee more pragmatic stance that pollution policy should focus on wherever 
reductionn opportunities seem to have the largest chances of success, 

Irwinn et al, "Regulatory Science". 
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politically,, technically, as well as environmentally. In this sense, newer 
pollutionn control policies go beyond the 'regulatory' approach.106 

Althoughh it is certainly the case that pollution policy focus has shifted 
inn the direction of more prevention and reduction, the older regulatory 
regimess are still in place. In fact, since their conception in the early 1970s, 
theyy have gradually been refined and implemented more thoroughly, 
generallyy covering more discharges, more parameters in discharge permits, 
screeningg more new chemicals, or re-evaluating more old pesticides for more 
typess of environmental effect. Inversely, pollution policy oriented at overall 
pollutionn reduction was already present in the traditional regulatory regimes, 
bee it in the form of the numerous priority lists or of the Dutch 'pay to pollute' 
effluentt standards. Although the political focus may have shifted to the new 
initiatives,, these old regulatory regimes continue to develop and still perform 
keyy functions in pollution control policy. 

Withinn these regimes, there has been an expansion from concerns about 
humann health (via food, drinking water, or the labour environment) to include 
wildlife.. Increasingly, nature conservation was no longer a matter of physical 
protectionn measures only (reservations, water level management), but 
includedd chemical protection measures. Although there were concerns about 
especiallyy pesticides already in the 1960s, it took until the end of the 1970s 
beforee concerns of pollution for wildlif e as a goal per se became operative in 
somee of these regulatory regimes (and in some regimes until the 1990s). As I 
havee shown, there were tensions between the parts of regulatory regimes that 
focusedd on the process, product and effluent standards on the one hand, end 
environmentall  quality standards on the other. The former, with a legal 
mandatee focusing on the release of substances or compounds, did not always 
matchh with goals defined in terms of the receiving environment. Regulatory 
initiativess of the 1990s in England and especially in the Netherlands, tried to 
integratee targets of environmental quality more closely with regulatory 
instruments,, as for example in water quality management plans, but the 
tensionn remained. 

Thee old regulatory regimes too had some considerable weaknesses, for 
examplee the tendency to lead to pollution 'up to the norm', or devolve 
pollutionn of one environmental component to the next. A company might 
managee to extract heavy metals from its effluent, but meanwhile would create 
heavilyy polluted sludge from its wastewater treatment. The creation of 
England'ss 'integrated pollution control' in 1992 or the Dutch trend to 'integral 
waterr quality management' are examples of policy attempts to combine 
variouss regulatory programmes into one consistent whole. (Although there 
certainlyy was a trend to more 'integrated pollution control' that started around 
thee end of the 1980s, the precise meaning of thee term varied. Especially what 

Tukker,, Frames in the Toxicity Controversy. 
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exactlyy it was that needed to be 'integrated' seemed to depend a lot on 
politicall  configurations, both in specific regulatory regimes as in national 
politics.) ) 

Whatt becomes fairly obvious when one looks back at 25 years of 
regulatoryy policies, is the large gap between the design of regulatory 
programmess and their actual implementation. In their original structure, 
water,, pesticide, and industrial chemical legal mandates suggested a blueprint 
forr waterproof chemical control that would suffice to reduce, if not eliminate 
thee hazards of pollution: from production, to marketing, to release, to waste, 
alll  chemicals were to be regulated. In practice, virtually all these regulatory 
regimess struggled with considerable delays in implementation, in several 
casess for more than a decade, with tenacious resistance, and with watered 
downn operationalisations, as high-strung ambitions clashed with technical 
limitations,, obstruction, or legal challenges. In this sense, the risk assessment 
approachh that was dominant in the traditional regulatory regimes of the 1970-
1980s,, focused on the technical aspects of defining norms, and far less on the 
socio-politicall  aspects of implementation, enforcement and enforceability, or 
off  the practical limitations of the use-context of chemicals. Nevertheless, the 
blueprintt provided by an all-encompassing risk assessment approach was a 
frameworkframework that eco/toxicologists helped to create and simultaneously became 
thee regulatory context for which they developed assessment tools, sometimes 
evenn irrespective of delays in implementation. 

3.22 The 'capture' problem and its guises 
Regulatoryy agencies with environmental responsibilities have to operate in 
highlyy contested policy areas. Environmental groups and concerns conflict 
withh positions of industry or agriculture, which may be at odds with consumer 
orr worker concerns. Especially in the 1970s and early 1980s, environmental 
andd industrial/agricultural concerns were seen as opposite. In some regulatory 
regimes,, the official mandate of regulatory agencies explicitly addressed the 
needd for a balance between environmental and industrial concerns. For 
example,, the US Toxic Substances Control Act (TSCA) required that the 
Environmentall  Protection Agency (USEPA) 'shall carry out this Act in a 
reasonablee and prudent manner, and (...) shall consider the environmental, 
economic,, and social impact of any action (...) under this Act.'107 The idea of 
aa balancing of environmental protection and economic concerns is also 
embeddedd in England's HMIP process standard of BATNEEC: best available 
technology,, but not entailing excessive cost. In addition, the legal mandate of 
HMIP,, the Environmental Protection Act of 1990, explicitly required the 

ToxicToxic Substances Control Act, PL 94-469, Sec.2 (c). 
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agencyy to find a balance between environmental effects and economic cost.108 

Missionn statements, legal mandates, and intricate acronyms obviously do not 
resolvee the issues. General statements have to be translated into working 
proceduress to decide what is 'reasonable' and what is 'not excessive'. This 
openss perspectives for environmental groups or industry to urge for 
operationalisationss more protective of the environment, more considerate of 
industriall  interests, or with more sympathy for local community concerns. 
Thee success of such attempts may depend on the successful mobilisation of 
constituencyy support, legal leverage, but also more subtle patterns of 
influence. . 

Policyy analysts have provided us with a large number of examples 
wheree a specific section of policy actors developed an alliance with a specific 
regulatoryy agency, thereby taking precedence over the representation of 
competingg interests in the policy process, a situation generally called 
'capture'.. Different mechanisms have been presented by which such capture 
cann occur. Interest groups and regulatory agencies can develop interlocking 
directories,, for example by exchanging high-ranking experts. Regulatory 
agenciess can become dependent on particular interest groups for providing 
supportt against other agencies. Capture may also occur trough processes of 
acculturation,, when regulatory agencies take over particular vocabularies, 
metaphors,, or perceptions of risks. When such influences are denounced, they 
cann have considerable delegitimising effects. A case in point is the Reaganist 
attackk on the US EPA, starting after the installation of a Republican 
governmentt in January 1981. According to its right-wing critics, the EPA and 
environmentall  policy had come under too much influence of environmental 
groupss and needed radical reform.109 Consumer and environmental groups in 
Englandd have often used the argument in the opposite direction, accusing 
regulatoryy agencies of too close an alliance with industry. For example, such 
argumentss were instrumental in the reform of the voluntary Pesticides Safety 
PrecautionsPrecautions Scheme into a statutory scheme, and especially in pushing the 
schemee to more openness and public accountability.110 The environmental 
policyy of the Dutch Ministry of Agriculture of the 1970s and 1980s was tied 
upp very closely with agricultural organisations, with considerable 
consequencess for the regulation of pesticide hazards, but also manure 
policy,1111 similarly leading to accusations of partiality. In such contestation, 

Environmentall  Protection Act of 1990, Part I, Sec. 6-7; Her Majesty's 
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regulatoryy agencies and theirr environmental policy are accused of drawing an 
improperr balance and of no longer being arbiters for the common good, but 
extensionss of particular groups in society. 

Thiss kind of analysis implies a specific kind of vocabulary and 
conceptualisation:: the state and regulatory agencies are supposed to be a 
neutrall  party controlling conflict and creating a fair balance for the general 
interest,, while under constant fire from particularistic interest groups. In this 
pluralistt understanding, the explicit and formal mandate of regulatory 
agenciess is taken for granted. When regulatory policy deviates from this ideal 
image,, the incongruence is mobilised for regulatory reform geared to the 
repairr of confidence in the regulators' neutrality. 

Otherr schools of policy analysis stress different aspects of regulatory 
politics.. The state and its regulatory agencies are not necessarily the unique 
locuss where conflict is resolved, nor are state agencies the only actors 
resolvingg it. For example, regulatory agencies can be confronted with 
arrangementss made between actors. Different organised interests may form 
alliancess and negotiation structures, displacing regulatory agencies from their 
centrall  position. Environmental organisations can negotiate environmental 
measuress and standards with industry or farmer organisations, possibly under 
threatt of legal action or other forms of pressure. In such arrangements, 
regulatoryy agencies can be confronted with such arrangements as a fait 
accompliaccompli or see their role limited to a bystander watching policy being made. 
Inn some countries, such a role of regulatory agencies is even explicitly 
defendedd as the most effective way of providing fair environmental 
protection.. Dutch policy culture stresses the importance of negotiation, with 
statee agencies operating at some distance.112 Critics typically signal the 
idiosyncrasyy of such corporatist arrangements and indicate the under-
representationn of the common good, whether this is interpreted as 
environmentall  protection, democratic decision making or other exegeses of 
thiss notion. Stronger regulatory agencies are then often seen as guarantees for 
moree impartial policies. These should then do more than merely legitimise the 
arrangementss made ex-post, or go through greater lengths to guarantee the 
implementationn and enforcement of pollution control policies. 

Otherr approaches are more sceptical of the possibilities to avoid 
partisanshipp of regulatory agencies. They point to the accumulation of 
resourcess with prevailing industrial interests and present regulatory agencies 
ass intricate legitimations of this status quo. In the imbalances of available 
techno-scientificc resources between industry and other actors in society, 

1,22 Van Waarden, "Ieder Land zijn Eigen Trant?". An example in pollution policy 
weree the agreements made between agricultural organisations and environmental 
movementss over reduction of pesticide use in potato farming in the early 1990s. 
(Kaagman,, Gifpiepers.) 
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creatingg complex risk assessment methodologies that attempt to determine the 
maximumm levels of pollution that can be allowed without causing adverse 
environmentall  damage can devolve into a tool to keep other, less resourceful 
actorss at bay. This need not always be environmentalists, but could even 
includee competing firms or industries that are pushed out of the market by the 
biggerr industrial players agreeing to increased regulatory burdens. 

Inversely,, regulatory agencies are also presented as bureaucracies that 
developp their own agenda, irrespective of mandates or interest group pressure. 
Suchh a critique does not see regulatory agencies as passive victims of societal 
interests,, but rather as autonomous power structures that develop into 
uncontrollablee technocracies. The recipe suggested to these over-powered 
regulatoryy agencies is to increase control over them, either through 
parliamentary/representativee or participatory democracy, or through 
ethical/educationall  'responsibilisation' of the technocrats, or through a 
decompositionn of these agencies' responsibilities by delegation to other 
institutionss in society, such as the market or negotiation among organised 
interests. . 

Eachh of these narratives provide policy examples that support a 
generalisedd account of regulatory politics. Which aspects are to be presented 
ass the salient ones consequently becomes the issue of a debate that can have 
considerablee ideological consequences. The key issue revolves around 
strengthh of the different actors and the possibilities of each to take prevalence 
inn environmental policy by influencing each other. These accounts are not 
onlyy a matter of policy analysts, but are also operative as policy beliefs of 
policyy actors, as they try to identify the core problems of regulatory regimes 
andd then suggest means to repair these. 

Pluralistt analyses provide clear examples of the ways these policy 
beliefss operate, as they typically point at the possibilities of regulatory 
agenciess to balance interest group pressures. By relying on one group now 
andd another one later, too close or too one-sided an alliance can be avoided, as 
cann the danger of delegitimising capture-accusations. An analysis of US EPA 
policyy has provided examples where this balancing strategy has worked, at 
leastt in the sense of avoiding too close an association with one side.113 A 
skilfull  play with interest groups can even imply providing resources to 
specificc groups in an attempt to retain support against others. The extent to 
whichh this is possible and when such alliances are seen as illegitimate capture 
differss between countries. Traditionally, the Dutch Directorate General of the 
Environmentt supported environmental movements financially and had 
frequentfrequent informal contacts with its representatives. According to the former 
directorr general, this alliance was of central importance in expanding the 
Departmentt from a relatively unimportant appendix of The Ministry of Health 

Landy,, Roberts, and Thomas, The Environmental Protection Agency. 
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too its present prominent status.114 UK regulatory agencies extensively 
negotiatedd technical details of regulations and the balancing of cost and safety 
withh industry, which created support for environmental regulations in a 
politicall  context that highly valued industry's views, reasonability, and 
voluntaryy cooperation.115 

Thee history of regulatory regimes between 1970 and 1995 shows 
variouss strategies to reinforce the position of regulatory agencies to 'protect' 
themm from capture by specific interest groups. One was to advocate a more 
legalisticc approach to regulation: stricter laws, more attention for 
enforcement,, strict regulation of contacts and interaction between regulators 
andd the regulated, and strict parliamentary oversight. The clearest examples of 
thiss strategy can be found in the regulatory regimes of the US, especially in 
thee early 1970s:116 strict congressional deadlines, environmental laws that are 
veryy detailed, oversight by the courts, as well as provisions for open meetings 
off  advisory committees,117 and eventually rules restricting membership of 
expertt committees for experts with industrial employers. Another strategy was 
too invoke science more: mobilise the cognitive authority of science to break 
throughh an environmental policy perceived to be under too much influence of 
somee interest faction. The strategy was used both in favour of and against 
stricterr pollution control. Conservative governments in the US used it to 
questionn precautionary regulation on the grounds that there was no solid 
scientificc evidence, while for example the Dutch acceleration of 
environmentall  policy around 1989 built on science more than on the strategy 
off  mobilising public support. Both strategies require some more attention, 
sincee they set the stage for the roles that eco/toxicologists, as only one set of 
regulatoryy scientists, were expected to play. 

Dependingg on which policy belief policy actors operate with, they will 
havee their typical expectations of regulatory science: regulatory science is 
expectedd to guarantee independence or neutrality of a regulatory agency, is 
expectedd to guarantee protection against 'irrational' expectations of pressure 
groups,, is expected to provide a forum where societal interests can be kept at 
bay,, or is a resource to convince/denounce the opponent. In various forms, 
regulatoryy science is seen as a means to develop boundaries that can distribute 
responsibilitiess and spheres of influence in regulatory decision making. In the 

1MM De Koning, In Dienst van het Milieu, pp. 192-4. 
1155 E.g. in the regulation of industrial chemicals (U.K. Government/Industry 
Workingg Group, Risk Assessment of Existing Substances). Close consultation with 
industryy in UK regulatory policies is not just a product of the Conservative reign of 
thee 1980s, but a more general property of UK policies (Bakker and Van Waarden, 
eds.,, Ruimte Rond Regels). 
1166 E.g. Wilson, ed., The Politics of Regulation. 
1177 The 1972 Federal Advisory Committee Act, see Jasanoff, The Fifth Branch, p. 
466 et seq. for discussion. 



1088 Boundaries of regulatory science 

casee of the assessment of wildlif e hazards of pollution, eco/toxicology was 
onee of the regulatory sciences that had to live up to these expectations. 

3.33 A strong mandate, regulation at a distance, and high conflict 
ass a price? 

Inn comparative research, comparisons between the England and the US show 
aa recurring pattern. Whereas the English regulatory style is epitomised as 
informal,, negotiated and secretive, the US style of regulation is presented as 
open,, formal and democratic. The differences in the way these countries 
organisee expertise and technical decision making is indicative, if not crucial 
forr these differences. American regulatory principles are typically submitted 
too external scientific review and consequently published in the Federal 
RegisterRegister for public review. Additional instruments for broad participation in 
decisionn making, such as hearings or workshop-style public meetings, support 
thiss system. In addition, there are ample legal possibilities to challenge 
regulatoryy decision making, even in its most technical and 'scientific' aspects. 
Publiclyy available and contestable documents include announcements of 
regulatoryy action on individual pesticides, or methodological guidelines to 
determinee chemical residues or toxicity, water quality standards, or the 
proceduress to derive such standards from experimental results. 

Inn England, the more technical aspects of regulatory decision making 
aree typically negotiated informally (and usually exclusively) with industry or 
aa restricted circle of trusted experts. Although the openness of decision 
makingg has increased over the last decade, this process has been slow and 
hesitant.. The legitimation used for this negotiated style of decision making, 
buildss on the need of fair and pragmatic decision making, as well as the need 
too use the highly specialised expertise that can only be found in industry itself. 
Fromm the point of view of conflict reduction, this approach has considerable 
advantages.. Because ad hoc solutions with specific firms are not eschewed 
andd even encouraged and because industries - or at least the larger firms - are 
alwayss assured that their voice will be heard, industrial contestation of 
regulatoryy policy is relatively limited. Inversely, the very possibilities for 
environmentall  movements or consumer organisations to contest regulatory 
decisionss were traditionally minimal. The science on which regulatory 
decisionss are based is generally treated with extreme discretion. The 
proceduress used to translate scientific results into standards or licenses are not 
alwayss clear and often left to equally discrete negotiation. In addition, legal 
meanss to challenge such evaluations are minimal. 

Policyy analysts and environmentalists have repeatedly advised changes 
inn English regulatory decision making: more participation in decision making 
byy wider constituencies, more openness to allow for participation, more 
possibilitiess for legal contestation. However, from the US comes warning that 
ann open and formal style of decision making considerably increases the 
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degreee of regulatory conflict and consequently the political and economical 
costt of reaching a decision in such high-conflict situations. Because legal 
proceedingss and reconciliation may take considerable time, postponing 
decisionss over potentially dangerous chemicals already in use, these conflicts 
mayy be disadvantageous to environmental protection too. The very processes 
thatt seem to lead to capture-type biases because the regulators associate with 
thee regulated too much, e.g. close informal contacts with industry or even 
formm of participatory decision making, also appear to keep the level of 
conflictt down. 

Thiss opposition between England and the US has led Wynne to 
concludee that there is an inherent regulatory dilemma in having to choose 
betweenn low-conflict informal secrecy and high-conflict formal and open 
regulatoryy decision making.118 Vogel has gone even further and has suggested 
thatt English and American styles of regulation at the end of the day lead to 
similarr levels of environmental protection.119 The tension is directly relevant 
forr the use of science and expertise in regulatory decision making. 

Ass I will show in later chapters, regulatory regimes with more legalistic 
proceduress of regulatory decision making create an entirely different setting 
inn which eco/toxicologists had to operate, compared to regulatory regimes that 
stressedd the importance of 'reasonability' and voluntary cooperation, or to 
regulatoryy regimes focused on the construction of consensus among advocacy 
groups.. Even though more recent ideas about 'win-win' solutions to 
environmentall  problems question the opposition of environmental and 
industriall  interests, regulatory regimes between 1970 and 1995 very much 
operatedd in a discourse of opposition and regulatory agencies sought various 
strategiess to maintain a position in this (perceived) opposition. 

3.44 Science: the 'unreliabl e friend' 120 

Throughoutt the period studied, environmental regulatory agencies have 
supportedd and actively developed an environmental knowledge base, as well 
ass environmental research institutes and scientific advisory bodies. In fact, the 
earlyy 1970s not only marked the start of regulatory agencies and the initiation 
off  a new generation of environmental legislation, but in many cases also the 
startt of new research institutes that were to provide regulatory regimes with 

1188 Wynne, "Carving out Science". 
1199 Vogel, National Styles of Regulation, although Vogel did not support this claim 
withh detailed comparisons of, for example, actual pollution levels in both countries. 
AA systematic comparison of actual pollution levels between developed countries 
withh differing regulatory approaches would be most interesting, but, given that 
regulatoryy regimes are the ones that gather this sort of information as 
operationalisedd in their own terms, also highly problematic. 
1200 The expression comes from Yearley, The Green Case. 
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knowledgee and advice. In most cases, such institutes were formed out of older 
regulatoryy laboratories that had been instrumental in raising policy concerns 
aboutt pollution and in providing knowledge and ideas for environmental 
legislation.. For example, the US National Water Quality laboratory in Duluth, 
Minnesota,, became operational in 1966 and would testify at hearings leading 
too the development of the 1972 Clean Water Act. In 1975, it became the 
Environmentall  Research Laboratory - Duluth, one of the five main 
environmentall  research laboratories of the US EPA and the most important 
sourcee of aquatic eco/toxicological expertise for several regulatory regimes in 
whichh the EPA was involved.121 In the Netherlands, the Surface Water 
Pollutionn Act also created a legal framework for the older Institute for Water 
Purificationn (Rijksinstituut voor Zuivering van Afvalwater, RIZA). Similarly, 
regulatoryy changes in England came with the expansion or the reorganisation 
off  older research facilities to fit regulatory agendas, for example in pesticide 
policy.122 2 

Inn the following decades, such regulatory research facilities would 
expand,, although not always without detours and not always under direct 
manageriall  control of regulatory agencies. The US EPA manages and 
controlledd several major research institutions and organised an active Science 
Advisoryy Board. The Dutch Ministry of the Environment reserved a 
substantiall  research fund throughout the 1980s and developed close ties with 
thee National Institute for Health and Environmental Research (RTVM). Much 
off  its regulatory policy is based also on scientific advice from the Health 
Councill  of the Netherlands (Gezondheidsraad), which has acquired a growing 
rolee in wildlif e pollution issues from the mid-1980s on. UK water pollution 
policyy of the 1970s and 80s relied heavily on the Water Research Centre (later 
privatisedd as the WRc research company), while pesticide policy for wildlif e 
effectss relied heavily on the Natural Environment Research Council and later 
onn the Rothamstead Experiment Station near Harpenden, a research facility 
managedd by the Ministry of Agriculture. To varying degrees, regulatory 
agenciess would also rely on additional scientific advice, through advisory 
committees,, sometimes the advice of individual scientists, scientists actually 
workingg at these agencies, or various forms of research ordered from 
universitiess or private research companies. 

Inn these research facilities, regulatory policy makers did not only look 
forr knowledge of environmental problems, but also for a solid support of their 
regulatoryy policies. Yet science can be an unreliable friend. Not only are 
policymakerss often left behind with unresolved - or irresolvable -

1211 USEPA, Briefing Book. 
Sheail,, Pesticides and Nature Conservation. RIZA was later renamed to 
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uncertainties,, experts can turn into fierce critics of regulatory politics, even 
thee experts from agencies' own research institutes. Instead of support for 
regulatoryy agencies, they can become a destabilising factor to them. Expert 
advisoryy committees have been known to launch serious questions about the 
policiess of the agencies they advice. For example, during the end of the 1970s 
andd up to around 1983, the Ecological Advisory Committee, operating under 
EPA'ss Science Advisory Board, proved to be a sharp critic of EPA's 
regulatoryy policy on chemicals. The committee questioned the basic 
assumptionss of chemical hazard evaluation, for being too much based on 
laboratoryy conditions and for disrespecting ecological effects of chemicals in 
thee natural environment.123 Irrespective of whether they have a sympathetic 
understandingg of the tight position of regulators, experts may disagree, for 
examplee when they work with different assumptions or frames of analysis. 

Policyy analysts have suggested ways to manage regulatory expertise, to 
findd a way between advisory bodies and regulatory research organisations that 
aree not critical enough of regulatory policy and bodies which are so critical 
thatt they become counter-productive. Sheila Jasanoff has shown how 
regulatoryy agencies such as the US EPA or the Occupational Health and 
Safetyy Administration have learned to manoeuvre expertise into positions 
wheree it can be invoked in a credible way. The reorganisation of the Science 
Advisoryy Board of the EPA in the mid-1980s is an example of such a 
manoeuvre.. One of the key issues in the relation between regulatory experts 
andd regulatory policy makers is the maintenance of a workable demarcation 
betweenn 'science' and 'politics'. Only if regulatory agencies can avoid the 
ideaa that their science is stained by politics can their experts remain valuable 
forr policy legitimation. The counterpart of this demarcation is that the 
regulatoryy agency must keep a grip on the structure and agenda of these 
committees,, in order to avoid breeding an internal enemy. In other words, 
turningg experts into helpful rather than unreliable friends has involved 
boundaryy work: initiatives to construct a working division of labour between 
policyy makers and experts.124 

However,, the mobilisation of expert support is not the monopoly of 
regulatoryy agencies. Pressure groups too have learned to use experts and the 
scientificc repertoire to question regulatory policy. For example, around 1995, 
Dutchh environmental groups launched an attack on Dutch pesticide regulatory 
policy,, targeting - among other aspects - the scientific assumptions of the 
pesticidee assessment criteria.125 Environmental movements all over the world 
havee developed their own expertise and have contacts with experts that can be 

Bush,, Uneasy Partners. 
1244 Jasanoff, The Fifth Branch; Jasanoff, "Science, Politics, and the Negotiation of 
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1255 Reijnders et al, Zwartboek Toelating Bestrijdingsmiddelen. 
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mobilisedd in court cases or campaigns. Consumer organisations support their 
ownn research. Above all, the chemical industry can mobilise more expertise 
thann any other actor to make a case for safety of its products, or to challenge 
regulatoryy action against them. 

Ass expertise is drawn into the field of contention by various actors, its 
positionn as a source of neutral judgement comes under pressure. Abraham, 
Millstone,, and their colleagues have tried to indicate that the influence of 
industriall  interests on regulatory policy can go on under the veil of objective 
science.. In the case of regulatory policy on food additives and drug safety, 
theyy have compared different countries as they came to decisions on the basis 
off  the same research results. By showing incongruities in experts' statements 
andd the failure of experts to live up to their own professional standards, they 
havee tried to indicate industrial interest bias.126 

Moree fundamentally, a growing body of research from Science and 
Technologyy Studies is indicating the limited capacities of science and 
expertisee to be decisive in the closure of controversies over chemicals. In 
controversiess over DDT, formaldehyde, or man made mineral fibres,127 all 
actorss mobilise expertise and counter-expertise. In such controversies, the 
uncertaintiess of the science base only seem to become bigger, as more and 
moree assumptions are questioned. These deconstructing patterns are notorious 
inn adversarial court procedures.'28 Following the insights of Sociology of 
Scientificc Knowledge, this has brought some analysts to suggest that the role 
off  science and expertise may be merely ritual: closure of debate is not brought 
aboutt by scientific method, but by social/political means.129 Several studies 
havee shown that the existence of different expert communities and their 
incommensurablee ways of assessing a similar problem can paralyse the role of 
expertisee in a controversy. However, even disagreements over the more 
technicall  details of assessment procedures within a group of experts sharing 
thee same professional background can undermine the ability of experts to help 
bringg about policy closure.130 In this analysis, the capacities of expertise are 
limitedd to a matter of convention: expert judgement defines the realm of the 
dispute,, until parties in the dispute decide to question the assumptions experts 
make.. This is likely to happen sooner or later, as disagreement grows and as 
partiess run out of other arguments. 

1266 Abraham and Millstone, "Food Additive Controls"; Abraham, "Scientific 
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Inn principle, there seems to be very littl e that can prevent this 
uncloakingg of the contingent and conventional nature of expert knowledge 
claims.. Still, regulatory agencies have developed successful strategies to 
reducee these risks of regulatory deconstruction. Jasanoff has shown how 
regulatoryy agencies reduce the risk of expert deconstruction through the 
stimulationn of procedural agreements on regulatory assessments. With the 
developmentt of broadly supported experimental protocols, rules of Good 
Laboratoryy Practice, or certified assessment protocols, attempts are made to 
guaranteee agreement on at least the standards by which chemicals should be 
assessed.. In a sense, this constitutes the complementary aspect of the 
science/policyy boundary. While on the one hand expert advice needs to be 
organisedd at an appropriate distance, on the other hand regulatory agencies 
activelyy stimulate and participate in the development of regulatory science 
consideredd useful by them, and in the production of procedural and 
methodologicall  solutions for closure in particular. 

3.55 The conundrums of internationalisation 
Afterr the 1972 Human Environment conference in Stockholm, various 
internationall  organisations developed a stronger interest for environmental 
issues,, including for chemical pollution. In the aftermath of the conference, 
theree was some competition between major international bodies to conquer 
whatt seemed to be an important new domain of international politics. The 
Worldd Health Organisation (WHO) took up the task - defined at the 
conferencee - to develop an international inventory on chemicals and their 
hazards.1311 The Organisation for Economic Cooperation and Development 
startedd its Programme on Chemicals around 1974, which proceeded to 
negotiatee between national experts over suited methods to test and assess the 
environmentall  hazards of chemicals.132 The European Commission started its 
firstt environmental Action Plan in 1973 with a Directive on detergents. More 
genericc Directives on water pollution, the marketing of chemical substances, 
andd pesticide packaging and labelling followed between 1976 and 1979.1 

Originallyy these international organisations provided littl e more than a 
forumm for discussion and exchange of information. Even for the EU, it took 
thee 1972 Paris Conference to force a political breakthrough to establish 
environmentall  policy as a 'Community matter'.134 The ambitions of these 
organisationss in the regulation of chemicals have gradually expanded to 
internationall  coordination and (in the case of the EU) to decision making. The 

1311 Brickman, Jasanoff, and Ilgen, Controlling Chemicals, p. 290 et seq. 
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Jasanoff,, and Ilgen, Controlling Chemicals, p. 286 et seq. 
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OECDD is now an authoritative source of methodology for testing 
environmentall  effects of chemicals and has tried to internationally harmonise 
testingg and assessment methods. The EU has managed to set up a framework 
off  Directives that in principle form a basis for aligning the assessment of 
chemicalss in member states. The reduction of the cost of diverging regulations 
forr the assessment of chemicals for an industrial sector with a major 
orientationn towards a world market has been a powerful argument for the 
expansionn of international activity.135 

Evidently,, there are also substantial reasons for an international 
pollutionn policy. National environmental programmes have been frustrated by 
environmentall  problems than lay beyond their scope, such as trans-border 
riverr pollution or the quality of North Sea water. This has led countries such 
ass the Netherlands or Germany to use international forums to push for more 
environmentall  protection and binding agreements. 

Internationall  initiatives have traditionally accommodated national 
differencess in regulatory styles and have left quite a bit of discretion to 
countriess to 'customise' internationally agreed schemes. Even EU Directives 
onn chemical regulation leave open possibilities for countries to continue 
locallyy deviating practices, such as in the standard setting for discharges to 
riverriver water. Although the reduction of regulatory costs to internationally 
operatingg firms has been a strong argument towards harmonisation, the 
changess in national regulatory tools can be very costly too. These costs are of 
variedd nature. In some cases, harmonised regulation threatens the existence of 
nationall  industries or firms: internationally harmonised water discharge 
standardss could lead to very high compliance costs of discharge water 
treatmentt for specific companies.1 Apart from this more evident effect, there 
iss also a political price to pay for harmonisation. Detailed international 
regulationss can not only conflict with national styles of decision making and 
conflictt regulation, but also with carefully constructed agreements that may 
havee taken years to build. Brickman et al. have shown that at least up to 1986, 
harmonisationn has generally only been implemented successfully when 
nationall  regulatory styles and institutional arrangements were left 
untouched.1377 In more recent years, harmonisation of pollution policy has 
beenn most successful in areas for which national regulation was still largely 
lackingg and where countries could advocate their own approach as a general 
solution,1388 but the experiences with genetically modified food show that even 
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thee lack of obstructing national regulation is not always a guarantee for 
successs of harmonisation attempts. 

Evenn though international action does not have direct and automatic 
impactt on national policy, invoking international agreements and especially 
EUU Directives is an increasingly strong argument in the hands of national 
policyy actors. For example, environmental movements in England mobilised 
EUU Directives to question national environmental policy. In the Netherlands, 
jointt environmental movements invoked the EU Uniform Principles on 
pesticidee assessment to question the Dutch licensing policy. Inversely, EU 
environmentall  policy can also be invoked to level down national 
environmentall  programmes of more proactive member states.139 Such 
strategiess are not only used by pressure groups. Officials of European 
regulatoryy agencies use international agreements and especially EU regulation 
ass leverage for national policy making. Sometimes, these officials have more 
influencee on international negotiations than they have on national policy 
makingg directly. Building up international support can be an important detour 
too obtain a stronger position in national negotiations.140 

Fromm the point of view of regulatory policy, the internationalisation of 
policyy resources does not only create problems of increased pressure on 
nationall  regulatory systems. From a normative point of view, guaranteeing 
democraticc decision making in the growing international sources of political 
powerr is problematic. Especially in the EU context, this is an import issue. 
Nott only does the European Commission continue to have exceptional 
manoeuvringg space as an executive body, mechanisms of broad societal 
participationn in decision making or public control continue to be organised 
mainlyy along national lines. Moreover, the negotiations over the development 
off  international policy instruments is largely reserved to specific policy 
actors:: officials of national regulatory agencies, a limited group of 
internationallyy operating experts, officials of the European Commission, only 
thee most resourceful industrial organisations, and but a handful of non-
governmentall  groups. 

Especiallyy striking about the initiatives at harmonisation and 
internationalisationn of regulatory regimes are the expectations with respect to 
regulatoryy science. The activities of international organisations have created 
internationall  networks of policy makers, experts, and to a much smaller 
extent,, pressure groups. These networks are instrumental in the coordination 
off  regulatory assessment practice details.141 In general, internationalisation 

Fearr of such an effect was a major element in the Swedish elections of 
Septemberr 1995, when parties critical of Sweden's EU membership obtained a 
majorr victory. 
1400 Brickman, Jasanoff, and Ilgen, Controlling Chemicals, p. 298. 
1411 Brickman, Jasanoff, and Ilgen, Controlling Chemicals, p. 198. 



1166 Boundaries of regulatory science 

attemptss started off with science, seen as a universal activity that by its very 
naturee transgressed national boundaries. This too raised expectations and 
opportunitiess for eco/toxicology, especially with respect to standardisation of 
testing. . 

44 Opportunities and constraints for eco/toxicology 
Wee can now summarise the specific regulatory activities that eco/toxicologists 
weree (and still are) involved in, based on a classification suggested by Irwin et 
al.1422 Firstly, there is the identification of pollution effects, the processes 
throughh which pollutants affect wildlife. This involves explorative research in 
aa very diverse field. It can include the analysis of precise effects of chemicals 
inn the physiology of a fish, or even the cellular biochemistry that manages to 
neutralisee toxicants. It can include an analysis of uptake of toxicants through 
fishfish gills, compared to the uptake through food. It can include the relation 
betweenn pollution and other forms of environmental stress that might cause an 
organismm to mobilise pollutants stocked in energy reserves. It may identify 
hormonall  effects of pollutants, carcinogenic effects, behavioural changes, or 
suchh exceptional physiological responses as eggshell thinning. It may also 
relatee pollution effects on individual organisms to effects on ecological 
communities,, occurrence ratios between species, or ecosystem functioning. 
Althoughh this kind of research is sometimes called 'fundamental' by the 
scientistss involved, this does not mean that there are no regulatory interests at 
stake.. In fact, a sizeable part of this research is funded by regulatory agencies 
andd even industry because of its relevance for regulatory policy, as we shall 
seee later. 

Secondly,, there is the development of tests and indicators. Before the 
1970s,, tests and indicators for pollution were based mainly on analytic 
chemistryy and human health concerns (i.e. microbiology and human 
toxicology).. As the attention for the impact of pollutants on wildlif e (or 
technicallyy 'non-human biota') increased and became issues of routine 
regulation,, new needs for new kinds of tests and indicators were created. The 
keyy aspects of regulatory evaluations where eco/toxicological tests and 
indicatorss found applications were: 

-- Evaluation and screening of licensing and notification schemes for 
pesticidess and industrial chemicals before they entered the market: both 
requiredd indicators of eco/toxicity of substances and means to integrate 
eco/toxicityy data with assessment protocols,' in some cases models. 

-- Re-evaluation of old chemicals and pesticides: also required 
eco/toxicityy tests and assessment protocols. 

1422 Irwin et al, "Regulatory Science and the European Control of Agrochemicals"; 
andd Irwin et al, "Regulatory Science". 
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-- Licensing of water effluents: required indicators of what could be 
consideredd safe concentrations in effluent, or even means to test whole 
effluentt for toxicity. 

-- Water quality assessment as a basis for effluent permits or as targets for 
pollutionn control, either via 'numerical' water quality criteria (i.e. 
concentrationss of chemical substances considered acceptable) or via 
biologicall  indicators of surface water quality. 

-- Priority lists of concern chemicals: required eco/toxicity data as well as 
aa way to integrate these into overall concern levels that could be 
ranked. . 

-- Monitoring tools to evaluate pollution control - as indicators of 
unforeseenn problems, or as early disaster indicators. 

Wee need to keep in mind that these 'needs' were not just created by pollution 
controll  legislation or regulatory policy makers. As we shall see, in some 
cases,, the tests preceded the policy process and made the very construction of 
aa licensing scheme conceivable. In other cases, they followed the licensing 
scheme.. In any case, the development, validation, and, sometimes, the 
standardisationn of tests and indicators for these regulatory purposes provided 
aa lot of work for eco/toxicologists, academic as well as non-academic. 

Thirdly,, these regulatory regimes required a lot of regulatory 
compliancecompliance testing. This could involve the preparation of a notification file 
forr a chemical producer, a registration file for a pesticide, or a file arguing for 
thee safety of an effluent based on an assessment of the quality of a receiving 
water.. After the initial development of eco/toxicity tests, many laboratories 
involvedd in their development performed some of this compliance testing, but 
thenn usually moved on to organise this activity as a separate commercial 
enterprise.. Regulatory compliance testing for chemicals today is largely an 
activityy performed by laboratories that have no major interest in research that 
theyy can publish in scientific journals. They can reduce costs with laboratory 
workerss of lower training levels and can avoid interference of research 
scientists'' professional preferences. Exceptions of research-oriented 
laboratoriess that do engage in compliance testing usually involve substances 
orr techniques in which they have a special interest and that are seen to 
somehoww benefit their research interests. In the cases of a more controversial 
chemical,, generally an 'old' pesticide or chemical substance, this could 
involvee large amounts of work consisting of reviewing existing test results, 
performingg new tests, and the production of assessment reports. In such cases, 
sometimess new terrain has to be covered for which no standard tests have yet 
beenn developed, or have not been tried out extensively. 

Thee submission of research and interaction with regulatory officials is 
aa kind of work for which large chemical companies have specialised staff, 
usuallyy trained in biology and then further trained on the job for the incredibly 
complexx details of pollution control legislation. This complexity is especially 
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extremee for companies that operate internationally, which is increasingly the 
casee in the chemical industry. Even though this activity may provide jobs for 
eco/toxicologists,, it does not provide research opportunities for 
eco/toxicology. . 

Too sum up, regulatory regimes controlling the environmental effects of 
chemicalss on wildlif e have provided scientists with research work as well as 
professionall  job opportunities. The main areas of interest for the development 
off  research have been the exploratory identification and the development of 
testss and indicators. However, as we wil l see, many of these research 
opportunitiess have materialised because of the professional careers of 
scientistss in regulatory agencies as well, creating a network of contacts for 
somee research scientists, with similar frames of defining and operationalising 
'pollution'' or 'toxicity'. 

Regulatoryy regimes did not only present opportunities for 
eco/toxicology,, they also presented significant constraints, largely pertaining 
too the wider tensions that dominated the traditional regulatory regimes. There 
weree contrasting expectations with respect to science as a means to prevent 
'capture',, guarantee regulatory neutrality, provide reason in an irrational 
environmentall  debate. There were the high-strung regulatory conflicts that 
threatenedd to 'politicise' expertise, and there were the strategies of regulatory 
agenciess to manoeuvre expertise into politically convenient positions, with a 
clearr but not too sharp boundary with policy makers and programmes for 
integratingg expertise in policy-making processes via, for example, 
standardisation,, on a national or international level. 

Thee next chapter will look at regulatory regimes from the perspective 
off  the eco/toxicologists. We will look at what kind of knowledge they 
developedd for and in response to changes in regulatory regimes, their 
institutionall  positions, as well as the boundaries between 'ecologists' and 
'toxicologists'. . 


