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Abstract
The occurrence of major water contamination events across the world have been met with varying levels of policy responses. 
Arsenic—a priority water contaminant globally, occurring naturally in groundwater, causing adverse health effects—is wide-
spread in Bangladesh. However, the policy response has been slow, and marked by ineffectiveness and a lack of accountability. 
We explore the delayed policy response to the arsenic crisis in Bangladesh through comparison with water contamination 
crises in other contexts, using the Multiple Streams Framework to compare policy processes. These included Escherichia 
coli O157:H7 and Campylobacter in Walkerton, Canada; lead and Legionella in Flint, Michigan, USA; and chromium-6 
contamination in Hinkley, California, USA. We find that, while water contamination issues are solvable, a range of complex 
conditions have to be met in order to reach a successful solution. These include aspects of the temporal nature of the event 
and the outcomes, the social and political context, the extent of the public or media attention regarding the crisis, the politics 
of visibility, and accountability and blame. In particular, contaminants with chronic health outcomes, and longer periods of 
subclinical disease, lead to smaller policy windows with less effective policy changes. Emerging evidence on health threats 
from drinking water contamination raise the risk of new crises and the need for new approaches to deliver policy change.

Keywords Health · Multiple streams framework · Policy response · Policy windows · Water quality

Introduction

In drinking water access, quality and quantity have been 
somewhat of a dichotomy (Nowicki et al. 2020), with quan-
tity often prioritised. This has led to an ‘invisible water cri-
sis’ of poor quality water (Damania et al. 2019). Through-
out human history, water quality has been a constant and 
ongoing challenge—and yet certain crises have led to major 
changes in knowledge, policy, and regulatory structures. 
However, the pace and the drivers of change are often less 
clear: the cholera epidemic in 1850s London led John Snow 
to further our understanding of waterborne diseases (Dama-
nia et al. 2019), but London’s sanitary revolution was driven 
by political motivations and social priorities before the sci-
ence was accepted (Charles et al. 2019). In recent years, 
there has been increasing recognition of the importance of 
drinking water quality and its impact on public health, and 

how such research can contribute to decision-making around 
the protection and management of water quality (Li and Wu 
2019).

Policy responses to major water quality crises range 
between being proactive (i.e. prevention/mitigation), reactive 
(i.e. water treatment), and passive (i.e. inaction) (Damania 
et al. 2019). A major water quality issue that still remains 
unresolved to this day is the Bangladesh arsenic crisis; con-
sidered to be the largest-scale mass poisoning of a popula-
tion (Yu et al. 2003). In order to gain a better understand-
ing of why the response to arsenic has been so delayed, we 
examine water contamination crises in other contexts and 
compare why policy responses to such crises could differ.

We apply the Multiple Streams Framework (MSF) to 
examine the policy processes behind four water contami-
nation events spanning different socio-political contexts, 
lengths of contamination, and types of contaminant. We 
explore policy responses in all four cases and examine a 
range of possible causes behind efficient and effective policy 
change versus delayed and ineffective policy change, encom-
passing the temporal nature of the disease, the visibility of 
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the affected populations, the publicity received, and account-
ability mechanisms.

MSF was developed in 1984 by John Kingdon (Saba-
tier 2007) and has since been studied further, applied, and 
critiqued extensively (e.g. Cairney and Jones, 2016; Jones 
et al. 2016; Zahariadis, 2007). The framework posits that 
policies are created when three separate and independent 
streams—problems, policies, and politics—come together 
to create a policy window (Zahariadis 2007). When the win-
dow is open, policy entrepreneurs (i.e. major stakeholders 
in decision-making processes) can take action to initiate 
change. However, policy change is not usually successful if 
the political climate and public opinion are not favourable.

MSF is conducive to being used across a variety of con-
texts and has been applied as such (Jones et al. 2016)—both 
in terms of policy arenas and in terms of different countries, 
regions, and socioeconomic contexts. The ‘policy window’ 
aspect of this framework makes it an appropriate tool to 
assess the policy outcomes of sudden crisis or disaster 
situations.

Methodology

This paper will frame the arsenic crisis within the global 
context of water quality and analyse the policy processes 
behind it, by comparing and analysing it against selected 
major water contamination events. This was done using the 
Multiple Streams Framework, so that the different levels 
of exploitation of the policy windows in each crisis can be 
compared and understood.

Identification of Events

A varied set of water quality events were chosen purposively 
to compare to the Bangladesh arsenic crisis. Initially, phrases 
such as ‘water quality crisis’, ‘water quality and public 
health crisis’, ‘policy responses to drinking water crisis’, and 
‘water quality crisis and policy processes’ were searched, 
and further literature was explored through snowballing. The 
criteria for choosing the events were as follows: contamina-
tion of drinking and domestic water supply; exposure to the 
contaminant as a result of human action (regardless of the 
contaminant itself being natural or anthropogenic); crisis 
resulted in risk to human health; and availability of adequate 
policy-related literature for comparison.

Based on these criteria, the events (and their start-
ing years) which have been chosen for comparison are as 
follows:

• Escherichia coli O157:H7 and Campylobacter contami-
nation of water supply in Walkerton, Ontario, Canada 
(2000);

• Lead and Legionella contamination of water supply in 
Flint, Michigan, USA (2014); and

• Chromium-6 contamination of private groundwater 
wells in Hinkley, California, USA (1987).

This is by no means meant to be an exhaustive list of water 
contamination events which meet the above criteria. It is 
rather a selective list of events which provide useful paral-
lels for comparison. Lessons were taken from the use of 
the Multiple Streams Framework by Schwartz and McCo-
nnell (2009) in comparing the policy response to the water 
quality crisis in Walkerton with the banquet hall collapse 
in Jerusalem. However, this approach has not previously 
been used to compare water quality crises to each other.

The Multiple Streams Framework

Selected water contamination events were assessed 
through the multiple streams approach to analyse what 
worked and what did not, in terms of policy response. 
Each event will be presented with an analysis of the three 
streams, the policy window, and the role that the policy 
entrepreneurs played within each event. The different 
aspects of the framework are described in brief detail 
below (Table 1).

A further note on policy entrepreneurs, Yanna Lam-
brinidou, an ethnographer who has done extensive work 
on lead in drinking water in the United States, mentions 
in an editorial:

In the end, technical interventions to “do good” can 
reinforce or disrupt the hegemony of the dominant 
social order—an order that privileges technical 
experts by granting them the right, authority, and 
even obligation to speak on behalf of affected com-
munities about what these communities need and 
whether what they get is appropriate, sufficient, and 
effective. (Lambrinidou 2018, pp. 9–10)

In this paper we recognise that perhaps the very concept 
of a policy entrepreneur can be critiqued for perpetuating 
the discourse around specific people or entities having the 
agency to exploit windows of opportunity in policymak-
ing, and thus limiting the space for collective action by 
affected communities to be taken into consideration by 
policymakers, media, and academics. Questions we seek 
to address in each case is whether policy entrepreneurs 
are amplifying citizens’ voices, or if policy entrepreneurs 
with the best intentions are helping ‘perpetuate the system-
atic erasure of community voices’ (Lambrinidou 2018, pp. 
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12–13), and if policymakers are less receptive to citizens’ 
voices.

Analysis of the Literature

Academic literature on each of the events was studied by 
reviewing papers that describe the events overall. The next 
step was to review the literature around empirical evidence 
generated on the exposure to the contaminant and health 
outcomes related to these crises (where available). Further 
academic literature involving nuanced analyses or com-
mentary on the events were examined, followed by grey 
literature, including reports (e.g. from an inquiry or task-
force) and government websites and resources related to 
the events. Aspects of the events were categorised into the 
components of the framework, i.e. problem stream, policy 
stream, politics stream, policy window, policy entrepre-
neur, and lastly the actual policy outputs and outcomes. 
Table 2 highlights the diversity of contexts within which 
the events took place, as well as some of the common-
alities between them. Through the analysis, key themes 
were identified as they arose in the literature, such as acute 
versus chronic nature of the events; social and political 
context of each event; the politics of visibility (both of the 
outcome and the affected population); the level of public 
and media attention; and accountability and blame in each 
case.

Results

The results from the analysis of the literature show that each 
water contamination crisis was situated within a unique set 
of complex circumstances which led to the different levels 
of policy response. However, there are also many important 
parallels and similarities between them.

Arsenic in the Groundwater, Bangladesh, 
1980s/1990s

Problem Stream

In the 1970s–1980s, large-scale efforts were led by the 
government’s Department of Public Health Engineering 
(DPHE), along with UNICEF, to install shallow tubewells 
across much of the rural areas of the country. This was in an 
attempt to reduce diarrheal disease among the large number 
of people who depended on pathogen-containing surface 
water (Smith et al. 2000). This was a seemingly successful 
undertaking, because by the early 1990s, an estimated 2.5 
million tubewells had been installed in rural areas, serving 
95% of the population with ‘safe’ drinking water (Human 
Rights Watch 2016). However, in reality this water contained 
arsenic, and what was thought to be a successful campaign 
to provide safe water to citizens instead turned out to chroni-
cally expose them to a highly toxic substance.

Table 1  Components of MSF

a Since focusing events play an important role in this paper, to elaborate on the definition, ‘A focusing event is an event that is sudden; relatively 
uncommon; can be reasonably defined as harmful or revealing the possibility of potentially greater future harms; has harms that are concentrated 
in a particular geographical area or community of interest; and that is known to policy makers and the public simultaneously’ (Birkland 1998, p. 
54)

MSF component Description

Problem stream Comprises problems or issues that can have negative effects—and are usually brought to public attention via indicators 
(e.g. disease incidence, mortality rates, etc.), focusing events (‘jarring and sudden’ (Jones et al. 2016, p. 15) occurrences 
related to a problem), and feedback (information or knowledge from similar events) (Zahariadis 2007). Within this 
stream, the problem load—i.e. how crowded the agenda is with various other issues—can determine if new problems 
receive attention (Zahariadis 2007; Jones et al. 2016)a

Politics stream The political context within which a particular problem is situated, and the response a problem receives can be influenced 
by the national mood (public opinion on the issue), party ideologies (the views of the political parties within various 
government institutions), and balance of interests (views of interest/advocacy groups and other such stakeholders) 
(Zahariadis 2007; Jones et al. 2016)

Policy stream A set of potential solutions to a specific problem. Not all solutions are applied, since this depends on the acceptability of 
the proposal, the technical feasibility, and the availability of necessary resources needed to implement it (Zahariadis 
2007). The relevant policy community or network can also influence the uptake of specific solutions

Policy window These are fleeting windows of opportunity which present themselves when the three otherwise independent streams join 
together, or are ‘coupled’ (Zahariadis 2007; Jones et al. 2016). These policy windows may open due to a problem aris-
ing (e.g. a major event) or due to changes in the politics stream (e.g. a new government), and they provide an opportu-
nity for policy entrepreneurs to put their solutions forward

Policy entrepreneurs These are actors who bring ‘the necessary dose of agency required to couple the streams and shape policy outputs’ and 
their success depends on the resources at their disposal, their access to relevant policymakers, and their strategies of 
manipulating the streams (Jones et al. 2016, p. 16)
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The official recognition of the problem in 1993 (Atkins 
et al. 2007) provided a clear focusing event: there was feed-
back as a result of arsenic contamination in neighbouring 
West Bengal (i.e. knowledge from similar events) (Smith 
et al. 2000; Hanchett et al. 2014), and the subsequent diag-
nosis of arsenic-related skin lesions (Smith et al. 2000) pro-
vided a clear indicator of the problem.

Politics Stream

Government policies came at a delayed rate—about a decade 
after arsenic was first discovered—and the implementation 
of the policies has been slow as well (Atkins et al. 2007). 
According to Hanchett et al. (2014), the official recogni-
tion of the arsenic problem did not occur in Bangladesh 
until the 1990s, even though it was a recognised problem 
in the neighbouring Indian state of West Bengal since the 
1980s—a delay which is not yet fully understood. Further-
more, Atkins et al. (2007) mention that the first patients from 
Bangladesh were identified in 1984, and Smith et al. (2000) 
state that by the mid-1980s to late 1980s, a doctor in West 
Bengal had identified several arsenicosis patients, including 
from Bangladesh. During this time he had ruled out other 
causes and determined tubewell water to be the source of 
arsenic ingestion (Smith et al. 2000). Additionally, according 
to Pearce (2001), it is possible the Bangladesh government 
was informed as early as 1985 regarding Bangladeshis who 
had been diagnosed in West Bengal.

Bangladesh is considered a ‘hybrid regime’ (Table 2)—
with the current system of parliamentary democracy being 
established in 1991, after a period of dictatorship. Further-
more, there is an appearance of decentralisation but most 
power and decision-making lie with the national govern-
ment, thus rendering local governments much less powerful 
(Fox and Menon 2008; Panday 2011). Much of the practical 
response regarding the arsenic crisis has been funded by 
foreign bilateral and multilateral donors, and implemented 
by NGOs (Atkins et al. 2007). Moreover, the policy response 
to the crisis has mainly involved a large-scale drive towards 
assessing the scale of arsenic contamination and increas-
ing public awareness, an effort which largely ended in the 
mid-2000s (Hanchett et al. 2014). However, instances where 
there have indeed been efforts beyond just screening and 
awareness-raising have been fraught with issues of corrup-
tion. There has been misallocation of resources with regard 
to arsenic mitigation—i.e. interventions not being provided 
where most needed but where there are personal/political 
connections (Human Rights Watch 2016), often under the 
guise of community-based water management schemes 
(Rammelt et al. 2014). Similar information was previously 
reported by DPHE and the Japanese Government, who con-
cluded that ‘The current situation analysis points to a tre-
mendous gap between the number of installed safe water 

options and the areas with high arsenic contamination. Tar-
geting high arsenic contamination areas is urgently needed’ 
(DPHE and JICA 2010, p. 62).

Policy Stream

The main policy solutions for the Bangladesh arsenic crisis 
were largely around screening water sources and mitigation 
(Hanchett et al. 2014). Mitigation solutions are mainly tech-
nological: involving switching to arsenic-free groundwater 
(i.e. from deeper aquifers), treated surface water, rainwa-
ter harvesting, and arsenic filtration (Caldwell et al. 2003; 
Hanchett et al. 2014). Other solutions included screening 
arsenicosis patients and large-scale awareness-raising pro-
grammes (Hanchett et al. 2002).

Policy Window

There was a window of opportunity following the realisation 
of arsenic contamination of groundwater in Bangladesh—
but this window was not significant enough for prompt and 
effective action, or rather, there was a window but one which 
was not utilised effectively. Another issue to note is that the 
‘problem load’ being faced by policymakers can also influ-
ence their uptake of information and the prioritisation of a 
specific issue. As mentioned earlier, Bangladesh is faced 
with multiple water quality and quantity hazards (such as 
salinity and groundwater depletion in addition to arsenic) 
(Shamsudduha et al. 2020), along with regular natural dis-
asters, such as cyclones and floods (Karim and Mimura 
2008). There is also much preoccupation with partisan 
politics (Atkins et al. 2007). Moreover, as Hanchett et al. 
(2014) points out, the World Bank invested much too large 
an amount of money too hastily—that is, without assessing 
best practices first. UNICEF, various NGOs and research 
institutions followed suit, resulting in a disparate range of 
short-term projects rather than coordinated long-term ser-
vice delivery from the responsible government authorities 
(Atkins et al. 2007; Hanchett et al. 2014).

In 2002, a lawsuit was brought up against the British 
Geological Survey’s (BGS) parent organisation, the Natural 
Environment Research Council (NERC), in the UK courts 
for not testing for arsenic in a screening BGS conducted 
in 1992 (Ravenscroft et al. 2009). The Sutradhar v. NERC 
lawsuit was possibly a case of exploiting the wrong win-
dow of opportunity (Zahariadis 2007), since the judgement 
from the House of Lords states that BGS ‘owed no duty to 
the government or people of Bangladesh to test the water 
for anything’ (Sutradhar v. Natural Environment Research 
Council 2006, p. 10). This is because BGS was tasked with 
undertaking this particular hydrogeological survey as part of 
an agriculture project funded by the British government that 
sought to install 4000 deep tubewells for irrigation purposes, 
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and had nothing to do with the drinking water project, which 
was funded by UNICEF that aimed to install over 4 mil-
lion shallow tubewells (Sutradhar v. Natural Environment 
Research Council 2006).

Policy Entrepreneurs

It is difficult to pinpoint any single person, organisation, or 
entity as the policy entrepreneur behind the arsenic crisis. 
The closest possibilities are those responsible for the funding 
and implementation of large-scale screening which brought 
attention to the arsenic issue by presenting empirical data 
to highlight the magnitude of the issue, such as the World 
Bank and the BGS (through their later hydrogeological 
survey carried out between 1998 to 2001).1 The Bangla-
desh Environmental Lawyers Association would also count 
among the policy entrepreneurs, since they helped bring the 
NERC lawsuit to the UK courts through their international 
contacts (Atkins et al. 2006, 2007).

However, it should also be noted that the Sutradhar vs 
NERC lawsuit was also a case of ‘well-intentioned envi-
ronmental lawyers’ taking a top-down approach to environ-
mental justice (Atkins et al. 2006, p. 277). Binod Sutradhar 
may have had his name put forth as the plaintiff in the case, 
but how much agency did he or the other 511 clients on 
behalf of whom legal action was brought forth (Atkins et al. 
2006) really have? He and the others were identified by the 
lawyers, and the case was taken up on their behalf (Atkins 
et al. 2006). In the case of the Bangladesh arsenic crisis, 
there has not been much in the way of community action 
or public outcry (Atkins et al. 2007), and those who have 
been affected have remained largely outside of the actions 
to respond to the crisis.

Policy Outputs and Outcomes

Atkins et al. (2007) constructed a timeline of events, high-
lighting some of the issues in the policy response to this 
crisis. Arsenic was found in Bangladesh’s groundwater in 
1993, and in 1996 BGS was awarded a grant by the UK 
government to carry out a large-scale geological study to 
map out arsenic and other contaminants. The following 
year, the World Bank invested $44 million in the Bangla-
desh Arsenic Mitigation Water Supply Project (BAMWSP) 
where DPHE and UNICEF tested 51,000 wells across the 
country. The BGS survey was published in 2001, showing 
widespread arsenic in the shallow aquifers. A second phase 

of the BAMWSP was completed in 2003 with the help of 
various NGOs. In 2004, a new National Water Management 
Plan was approved with a subsidiary National Policy for 
Arsenic Mitigation, which covered issues, such as screening 
wells, identification and management of patients, mitigation, 
research, awareness-raising, and safe alternatives. However, 
as mentioned before, the actual implementation of mitigation 
measures has been lacking—ranging from nepotism in the 
placement of safer sources to a lack of diagnosis and man-
agement of those who are exposed (Human Rights Watch 
2016). As Rammelt et al. (2014) state, ‘Drawing up a policy 
is one thing; implementation is another’ (p. 126).

A major intervention has been to paint tubewells below 
50 µg/L arsenic green and those above this level red (John-
ston and Sarker 2007), as a way to communicate the water 
quality to those vulnerable to exposure so they can make 
informed decisions when switching to other sources (Sultana 
2011). However, switching sources is not so simple—since 
this comes with a range of issues, such as increased travel 
time to fetch water, sharing water sources, and navigating 
various socio-cultural complexities with regard to water 
access (Sultana 2009, 2011).

Escherichia coli O157:H7 and Campylobacter jejuni 
in Walkerton, Canada, 2000

Problem Stream

Walkerton is a rural town in Ontario, Canada which faced 
an E. coli O157:H7 and Campylobacter outbreak in May 
2000 (Salvadori et al. 2009). The source of the pathogens 
was identified as non-point source pollution (bacteria from 
manure) which washed into the town’s water supply from a 
nearby farm (Salvadori et al. 2009). This was further com-
pounded by the karst hydrogeology of the area which makes 
it easy for contaminated surface water to reach groundwater 
sources (Prudham 2004). The contamination was attributed 
to operational failures and lack of chlorination, and this 
resulted in about 2300 cases of illness and seven deaths (Sal-
vadori et al. 2009; Schwartz and McConnell 2009)—a clear 
focusing event. Moreover, it was later found that those who 
experienced acute gastroenteritis during the outbreak were 
at higher risk of developing hypertension, renal impairment, 
and cardiovascular disease (Clark et al. 2010). The water 
treatment plant operators did not have the proper training 
and were non-compliant with treatment, sampling, and mon-
itoring procedures (Prudham 2004; Salvadori et al. 2009). 
However, the Ministry of Environment (MOE) was also 
held accountable for this outbreak since it was within their 
remit to ensure regulatory compliance: the inquiry which 
followed soon after (headed by Dennis O’Connor, associate 
chief justice of Ontario) concluded that the MOE was aware 

1 Not to be confused with the earlier survey which they were sued 
for, the result of the later project (Kinniburgh and Smedley 2001) is 
to date one of the most extensive databases of arsenic hydrological 
data in Bangladesh.
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of the issues at the Walkerton utility and had taken no action 
against it (O’Connor 2002a).

Politics Stream

The political context in Canada made it possible for policy 
changes to be effective. Firstly, the changes mainly all fell 
under a single Ministry, the MOE (Schwartz and McCo-
nnell 2009). Secondly, Canadian politics places high value 
on integrity, and therefore, a town failing to provide its resi-
dents with safe water was of high priority to the citizens 
and their representatives (Cote et al. 2017)—restoring public 
trust was imperative. Furthermore, Premier Mike Harris was 
not viewed in a very favourable light (even before the Walk-
erton incident) and many viewed his neoliberal policies of 
tax reductions and budget cuts to be a causal factor behind 
the Walkerton failure (Michaels et al. 2006; Schwartz and 
McConnell, 2009).

Policy Stream

The potential policy solutions to the Walkerton crisis 
stemmed from the causal factors which led to the incident: 
protecting water sources via a watershed-based approach, 
taking a risk-based approach to setting water quality stand-
ards, making said standards legally enforceable, stringent 
monitoring plans, mandatory training and certification of 
operators, enacting specific policies, such as the Safe Drink-
ing Water Act, and much more (O’Connor 2002b).

Policy Window

The Walkerton incident posed a significant window of 
opportunity because the sudden illnesses and deaths (includ-
ing visits to the emergency department and hospitalisations) 
due to the outbreak was a very clear focusing event, and the 
resulting policy solutions which were feasible and accept-
able. The politics (including the national mood) were also 
conducive towards effective policy outcomes (Schwartz and 
McConnell 2009). As the judge said himself, the inquiry 
report was not recommending ‘radical reform’ but rather 
calling for best practices to be implemented (O’Connor 
2002b, p. 2).

Policy Entrepreneurs

The main policy entrepreneur was Justice O’Connor, who 
headed the inquiry into the Walkerton case (Schwartz and 
McConnell 2009). Unlike the other policy entrepreneurs dis-
cussed here, O’Connor was—by virtue of his position in the 
system of governance in Ontario—automatically placed to 
be a policy entrepreneur. His investigation and subsequent 
report were well regarded and considered to have a high 

level of integrity (Schwartz and McConnell 2009). The 
report was praised for not hesitating to criticise the Harris 
government and its budget cuts, addressing the inaction of 
the MOE when it came to non-compliance, and objectively 
applying science and law in the inquiry process (Snider 
2004).

There was also citizen action involved in this case. The 
Concerned Walkerton Citizens, a community group com-
posed of over 500 members at the time who were among 
those who sought an inquiry, wanted to participate in the 
inquiry process to present their arguments, and ensure the 
local residents’ perspectives were represented (Canadian 
Environmental Law Association 2001). They were recog-
nised as a party with full standing in all phases of the inquiry 
(O’Connor 2002a, b). This serves as an example of func-
tioning democracy where not only is the government held 
accountable to its citizens, but the latter are allowed a mean-
ingful role in the process. Thus, Walkerton is an example of 
a case where citizens undertook their social responsibility in 
the face of the crisis—and moreover, this citizen action was 
legitimised and recognised in the policy response process.

Policy Outputs and Outcomes

When the outbreak became apparent, the provincial gov-
ernment acted promptly (Schwartz and McConnell 2009), 
with municipal water systems being put under review, and 
an inquiry being set up in about 3 weeks (O’Connor 2002a). 
Regulatory procedures were immediately revamped in align-
ment with the findings of the inquiry. New legislations were 
passed, and guidelines were turned into enforceable stand-
ards (Schwartz and McConnell 2009). By 2002, the Ontario 
government enacted the Safe Drinking Water Act, and it 
introduced the Clean Water Act in 2005, both following 
from O’Connor’s recommendations (Michaels et al. 2006). 
The operators at the utility, brothers Frank and Stan Koebel, 
were prosecuted and pled guilty in 2004 (Keith 2010).

Lead and Legionella in Flint, Michigan, USA, 2014

Problem Stream

In 2014, the city of Flint stopped purchasing water from the 
Detroit Water and Sewerage Department (DWSD), which 
abstracted and treated water from Lake Huron (Masten et al. 
2016). Instead they changed their source to the Flint River, 
and treatment was done at the Flint Water Service Centre. 
Water quality of the Flint River was poor due to unregulated 
discharges by industries and municipalities (Masten et al. 
2016). Residents found their water to be cloudy and dis-
coloured, and there was a subsequent Legionella outbreak 
which ultimately led to 12 deaths (Masten et al. 2016). These 
issues were clear enough focusing events for the crisis, and 
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were later further intensified by the discovery of elevated 
blood lead levels among Flint’s children (Hanna-Attisha 
et al. 2016).

Water treatment at the Flint plant was not effective since 
it had not been functional for almost 50 years,2 and moreo-
ver, it was understaffed (and the staff who were there were 
undertrained) (Masten et al. 2016). In addition, the corrosiv-
ity of the Flint River water was much higher than the Lake 
Huron water, resulting in the ageing lead-containing plumb-
ing infrastructure of Flint to release lead into the drinking 
water (Masten et al. 2016).

Politics Stream

The politics around the Flint water crisis were counterintui-
tive to solving the crisis. Firstly, the state-appointed Emer-
gency Manager (who was placed there to implement neo-
liberal austerity measures to cut costs in this impoverished 
post-industrial city (Fasenfest 2019)) ignored the citizens’ 
concerns regarding their drinking water (Davis et al. 2016; 
Denchak 2018). The Michigan Department of Environmen-
tal Quality (MDEQ) ignored reports on lead levels by the 
EPA and researchers from Virginia Tech, and continued to 
dismiss them even after the EPA report was leaked by the 
American Civil Liberties Union (Davis et al. 2016). The 
governor only approved the switch back to Detroit water 
after the results of a study on elevated blood lead levels in 
children were verified (which was also initially dismissed 
(Davis et al. 2016)), and drinking water in schools tested 
positive for high levels of lead as well (Denchak 2018).

Policy Stream

The main policy solution in the case of Flint was to switch 
back to the DWSD water supply (Davis et al. 2016). Other 
solutions include employing corrosion control measures, 
establishing a toxic exposure registry and improving screen-
ing of blood lead levels, reviewing the Emergency Manager 
Law, strengthening the Lead and Copper Rule to be less 
ambiguous, and replacing lead infrastructure (Davis et al. 
2016).

Policy Window

The Flint water crisis did open a significant window of 
opportunity since there were several clear focusing events 
(undrinkable water, Legionella outbreak, high lead levels 

detected in water and in children’s blood) (Masten et al. 
2016), and there were possible policy solutions. The differ-
ence here was that the policy solutions were not acceptable 
to the government authorities because they would incur high 
costs (approximately $12 million) (Davis et al. 2016).

Policy Entrepreneurs

The policy entrepreneurs in the Flint case were Marc 
Edwards and his research team from Virginia Tech who 
tested the lead levels in people’s homes, as well as the pae-
diatrician Mona Hanna-Attisha and her team at the Hurley 
Medical Center who published a study on elevated blood 
lead levels among children that became a turning point in 
the government acknowledging the crisis (Masten et al. 
2016). They made clear use of the policy window opened 
up by this crisis and presented robust empirical evidence that 
should have driven policy change and increased the sense of 
urgency. However, the political climate meant their evidence 
was not immediately taken into account.

Moreover, a further note must be made here to illustrate 
the complexity of this case. Despite the fact that it was 
the citizens of Flint (many of whom were African Amer-
ican) who first brought the issues to light (Johnson et al. 
2018)—Lambrinidou (2018) points out that Edwards ended 
up becoming the heroic face of the response to the Flint 
crisis. Johnson et al. (2018) also show how the narrative 
around Flint has been largely controlled by those outside of 
the crisis, while African American residents were simply 
relegated to being victims of the crisis—downplaying their 
efforts towards finding a solution.

The citizens of Flint approached the authorities with their 
grievances in 2014 and 2015 in community and town hall 
meetings, and one of them even directly contacted the EPA 
(i.e. access) (Denchak 2018); citizens engaged with scien-
tists, like Edwards in the collection of empirical data (i.e. 
resources) (Flint Water Study Updates 2015), and they had 
a network of grassroots activists and community organisa-
tions (i.e. strategy) (Johnson et al. 2018). And yet they were 
routinely dismissed by the relevant authorities (Davis et al. 
2016). Thus, in Flint, despite being aware of the issues as 
well as concerted effort in the form of community organising 
and citizen science, residents were still side lined.

Policy Outputs and Outcomes

The switch back to Detroit Water did not occur until October 
2015, by which time there had already been overwhelming 
evidence of lead in water and in children’s blood (Denchak 
2018). State of emergency was then declared by the city, 
followed by the governor for the county, and then by the 
President (Davis et al. 2016). Moreover, in January 2015, 
the Michigan Department of Health and Human Services 

2 E.g. monitoring plans were not adequate; filter head loss metres 
were not made operational; equipment for measuring chlorine residu-
als was not installed; there were neither corrosion control plans nor 
corrosion control equipment installed (Masten et al. 2016).
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(MDHHS) asked the Genesee County Health Department to 
investigate the increased number of Legionella cases but dis-
missed the fact that it may be connected to the water source 
switch (Davis et al. 2016).3 It was not until a year later that 
the Governor of Michigan announced the Legionella out-
breaks to the public (Denchak 2018). The Federal Emer-
gency Management Agency then stepped in, and bottled 
water and water filters were distributed to households (Davis 
et al. 2016). Several lawsuits followed, including criminal 
charges against the state’s emergency managers who were 
responsible for the switch to Flint River as a cost-cutting 
measure, along with water treatment plant officials for tam-
pering with evidence. The lead infrastructure is also gradu-
ally being replaced (Denchak 2018), although it has been 
delayed beyond its expected 2020 completion due to the 
COVID-19 pandemic (Hanna-Attisha et al. 2022). In 2019, 
the EPA proposed several revisions to improve the Lead 
and Copper Rule (US EPA 2019), which had previously left 
room for misinterpretation (Davis et al. 2016). Following 
that, in November 2021, a federal judge approved a settle-
ment of $626 million for those affected by the Flint water 
crisis, much of which will be borne by Michigan state for 
disregarding the risks of switching to the Flint River (Guard-
ian Staff and Agencies 2021).

Chromium‑6 in Hinkley, California, USA, 1987

Problem Stream

The Pacific Gas & Electric (PG&E) station in Hinkley, 
California used chromium-6 as an anti-corrosive on their 
compressors, and from 1952 to 1966 they dumped about 
370 million gallons of chromium-containing wastewater into 
unlined ponds, which then percolated into the groundwater, 
contaminating private wells (Banks 2003; California Water 
Boards 2021a). The company did not notify the regional 
water authority of the contamination until 1987, after which 
they were required to clean up the chromium plume (Banks 
2003). There was no clear focusing event in this case—since 
the contamination and exposure had occurred for years with-
out Hinkley residents realising it.

This happened despite the fact that the same authority 
issued an order detailing waste discharge requirements for 
PG&E in 1972. The order stated that the discharge should be 
contained within land owned by PG&E; that the ‘discharges 
shall contain no trace elements, pollutants or contaminants, 
or combinations there of in concentrations which are toxic or 
harmful to humans or to aquatic or terrestrial plant or animal 

life’; and listed maximum average concentrations and dis-
charge rates for 14 substances (which the wastewater could 
not exceed) that included chromium-6 (California Regional 
Water Quality Control Board Lahontan Region 1972, p. 2).

Politics Stream

Interestingly, there was not much of a political interest in 
the Hinkley case initially: media attention was really only 
brought to this issue once Hollywood took an interest and 
made a movie about the events (Banks 2003). Before then, 
the general public did not have this small desert town or 
chromium-6 on their minds. Despite the media attention 
following the movie, there has still been a lack of policy 
response to chromium-6 in drinking water (with the fed-
eral government delaying adoption of new standards) due to 
manufactured uncertainty around the science of chromium-6 
and its effect on health (Egilman 2006; Smith 2008; Sutton 
2010).

For a detailed account of the attempts by corporate com-
panies to deliberately manipulate the evidence regarding the 
carcinogenicity of chromium-6 (along with various other 
unethical research practices), see Egilman (2006). In brief, 
PG&E (through a consulting firm) hired a scientist, Dr 
Zhang—who had previously done a study in China which 
showed positive correlation between cancer and water con-
taining chromium-6—to retract his previous conclusions in 
a new paper (Waldman 2005; Egilman 2006; Smith 2008). 
The paper was published in a well-reputed journal, but it was 
later revealed that Zhang did not agree to these altered con-
clusions, which his translator testified to in court (Egilman 
2006). Although the journal retracted the paper (Smith 2008; 
Sutton 2010), the narrative of doubt had been set (Egilman 
2006). This is in addition to the several scientists involved in 
chromium-6 research who have been involved with polluting 
industries and have demonstrated instances of not declaring 
conflicts of interest (Egilman 2006; Smith 2008).

Policy Stream

The major policy solutions in this case were the cleaning up 
of the chromium-6 plume in Hinkley (Steinpress and Ward 
2001; Banks 2003) and setting a maximum contaminant 
level (MCL), i.e. a legally enforceable standard (Steinpress 
and Ward 2001; Sutton 2010).

Policy Window

In the case of the Hinkley water contamination, the policy 
window was not a significant one. The absence of a focus-
ing event, lack of political interest, and more importantly 
the uncertainty created around the science of chromium-6 

3 According to a study by Zahran et  al. (2018), the incidence of 
Legionnaire’s Disease increased after the switch to Flint River water 
and decreased after the switch back in October 2015.



 N. Khan, K. J. Charles 

1 3

(Egilman 2006; Smith 2008), meant that implementation 
of any policy change has been slow, and not very effective.

Policy Entrepreneurs

Erin Brockovich (a law clerk at the firm representing the 
residents of Hinkley in their lawsuit against PG&E) played 
a crucial role in identifying a cluster of cancer cases in the 
town of Hinkley and building a case for them (Banks 2003). 
The lawsuit was successful, but this did not translate to 
major policy change due to the reasons discussed above.

The issue of the narrative being largely centred around 
those outside of the crisis also holds true for Hinkley and 
Erin Brockovich: although not a technical expert in the vein 
of Edwards, the legal clerk did become the face of the cri-
sis in Hinkley, and the eponymous Hollywood movie went 
on to become a commercial and critical success. Although 
the community blamed PG&E for polluting their water, 
and believed this was the cause of their illnesses (Banks 
2003)—and it was one particular resident who brought the 
law firm on in the first place because she was suspicious of 
PG&E’s actions (San Bernadino County Sun 2013)—the 
story primarily centres on Brokovich’s organisation of the 
community. Moreover, in the years since the settlement, the 
citizens of Hinkley have criticised the lawyers for lack of 
transparency in the settlement process, the fees they kept, 
and other questionable actions—the community does not 
see them as the heroes the media has made them out to be 
(Helmore 2000). Thus, in Hinkley (much like in Bangladesh 
and Flint) the concerned citizens were denied agency and 
side lined.

Policy Outputs and Outcomes

Three weeks after PG&E notified the Lahontan Regional 
Water Quality Board (LRWQB), they issued Cleanup and 
Abatement Order 6-87-160, which required PG&E to clean 
up the contaminated water (Banks 2003)—a task which is 
still ongoing (California Water Boards 2021a). As men-
tioned, when PG&E began the cleanup procedure, Hinkley 
residents became suspicious, and attributed many of their 
illnesses, including cancer, to the contamination—which led 
to around 650 residents filing a lawsuit (Pellerin and Booker 
2000; Banks 2003). The lawsuit was settled outside of court 
and the residents were paid $333 million, which at the time 
was the largest ever settlement amount in the US (Banks 
2003). However, beyond that, the policy response has been 
slow and the EPA has yet to adopt safe standard for chro-
mium-6 despite its increasing recognition as a carcinogenic 
risk (Sutton 2010; He and Wu 2019)—including by the US 
Department of Health and Human Services (National Toxi-
cology Program 2021). In fact, the current federal standard 
does not distinguish between chromium-6 and chromium-3, 

the latter of which is an essential nutrient—with the MCL 
for total chromium being 100 µg/L (US EPA 2021).

However, in 2014 California did adopt a separate MCL of 
10 µg/L for chromium-6, but this was invalidated by a court 
order in 2017—thus the state currently has a total chromium 
MCL of 50 µg/L (California Office of Environmental Health 
Hazards Assessment 2022). The case was brought against 
the California Department of Public Health by the California 
Manufacturers and Technology Association, and according 
to the water board, the decision was not due to any con-
clusions on the adequacy of public health protection or the 
MCL value itself, but rather that ‘The court merely found 
that the department did not adequately document why the 
MCL was economically feasible’ (California Water Boards 
2021b).

Discussion

Policy responses can range between being proactive, reac-
tive, and inactive (Damania et  al. 2019). Furthermore, 
according to Boin et al. (2009), when a case of crisis exploi-
tation occurs, depending on the nature of those involved, it 
could end in one of many ways. This includes a policy stale-
mate, politically imposed paradigm shift, politically imposed 
incremental adjustment, negotiated incremental adjustment, 
incremental substantive change, or major/swift rhetorical or 
symbolic change (Boin et al. 2009).

Within the context of this paper, effective policy change 
is defined as one where new policies are adopted (or older 
ones are updated) and then implemented—thus resulting in 
ending the immediate threat to water quality and working 
towards dealing with chronic outcomes (if any). Walkerton is 
an example of effective policy change. It involved an inquiry 
which was carried out in an efficient and timely manner, 
and immediate implementation of many of the recommenda-
tions, such as updating the regulatory procedures and turning 
what were formerly guidelines into enforceable standards. 
According to Boin et al. (2009), Walkerton is a case of a 
‘major policy adjustment’ (p. 93).

Within the context of this paper, ineffective policy change 
would be when a new or updated policy is put forth much 
too late, not implemented, or was not adequate or appropri-
ate to deal with the crisis. Examples of ineffective policy 
change would be Bangladesh’s National Policy for Arsenic 
Mitigation (2004) being published over a decade after the 
arsenic crisis was officially recognised; the distribution of 
bottled water and filters in Flint several months after citizens 
began complaining about their water quality; and the US 
EPA delaying the setting of chromium-6 standards due to the 
manufactured uncertainty around it. If Boin et al.’s (2009) 
crisis exploitation framework were applied here, Bangladesh 
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and Flint would likely be examples of negotiated incremen-
tal change, whereas Hinkley is a case of policy stalemate.

From these cases, it is evident that the acute/chronic 
nature of the contamination, along with factors, such as 
the social and political context, visibility of outcomes and 
affected populations, public/media attention, as well as 
accountability and placement of blame, plays important 
roles in influencing the policy process. These are discussed 
in more detail below.

Acute Versus Chronic Nature of Events

One key point of comparison is the temporal nature of these 
events. The terms acute and chronic can be used to describe 
both the exposure and the outcome (Table 3): exposure here 
refers to the presence of the contaminant in drinking water 
at potentially harmful concentrations; outcome refers to the 
negative health impacts originating from the exposure.

In Walkerton the exposure and outcome were both 
acute; however, the literature does indicate that chronic 
health issues arose (Clark et al. 2010). In comparison, in 
Flint, exposure and outcomes (illness and death) related 
to Legionella were acute, but the exposure and outcome 
(developmental impairments) related to lead were chronic. 
Hinkley and Bangladesh are both cases where the exposure 
was chronic (and unknown to those experiencing it for a 
number of years), and the resulting health outcomes are also 
chronic—mainly resulting in cancers and other long-term 
diseases.

The period of subclinical disease seems to play an impor-
tant role in the policy outcomes. This is known as the ‘incu-
bation period’ for infectious diseases and ‘latency period’ 
for chronic diseases (CDC 2012). Water crisis events which 
involve contaminants with a longer subclinical period also 
involved longer policy response times (Table 4). Thus, it 

is not only the chronic nature of disease but also the time 
taken for health outcomes to become apparent that has an 
important effect on how the crisis is dealt with.

For the purpose of this paper, the time taken for policy 
response has been counted as the instances where a sub-
stantial mitigation effort was put forth—thus not counting 
initial boil water advisories (where applicable). The Walk-
erton inquiry was established in 3 weeks, with the reports 
for the first and second parts being published 8 months and 
2 years after the incident, respectively (O’Connor 2002a, 
b). The MOE began revising its guidelines according to the 
preliminary findings of the inquiry (Schwartz and McCo-
nnell 2009), and the Ontario government ensured drinking 
water safety in the interim period via Operation Clean Water 
and the temporary Drinking Water Protection Regulation 
which set legally binding standards (Canadian Environmen-
tal Law Association 2011). So even though these changes 
became fully enshrined in law when the Safe Drinking Water 
Act was enacted later in 2002 and the Clean Water Act in 
2005, substantial policy change had already taken place in 
the 2 years it took to conduct the inquiry and publish its full 
findings and recommendations.

In Flint, the empirical evidence for lead was accepted 
by the MDEQ, the Governor of Michigan approved $9 
million to tackle the water crisis, and the water sup-
ply was switched back to DWSD a year and a half after 
the issues had become apparent (Denchak 2018). The 
Flint case provides a contrast because the contaminants 

Table 3  Combinations of acute and chronic exposures and outcomes

Acute outcome Chronic outcome

Acute exposure Flint, Walkerton Flint, Walkerton
Chronic exposure Bangladesh, Flint, Hinkley

Table 4  Incubation or latency period for contaminants present in events

a This because lead is not considered safe at any dose for the developing brain (WHO 2010). The previous guideline for tolerable intake was 
25 µg/kg of body weight per week for infants and children, but this was withdrawn in 2010 since it was inadequate to protect against loss of IQ 
(WHO 2010)
b The main limitation is that the observation period was limited to eight years, covering 10–18 years of exposure (Smith and Steinmaus 2009); 
environmental carcinogens can have a latent period not only of more than 15 years but can also be shorter depending on the toxic agent and the 
organ (Beaumont et al. 2008)

Exposure Incubation/latency period Policy response time

E. coli O157:H7 3–8 days (WHO 2018) 3 weeks to 2 years (Walkerton)
Campylobacter 2–5 days (CDC 2019)
Legionella 2–14 days (longer periods in rare cases) (CDC 2021a) 6 months to 1½ years (Flint)
Lead Can be indefinitely subclinical depending on  dosea 1½ to 5 years (Flint)
Chromium-6 Unclear for exposure through drinking water; around 10–18 years based on available 

evidence from China (Beaumont et al. 2008; Smith and Steinmaus 2009)b
3 weeks to 27 years (Hinkley)

Arsenic 6–9 years (depending on dose and other host factors) for skin lesions (WHO 2005) 13–20 years (Bangladesh)
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included both Legionella which has a short subclinical 
phase (2–10 days) as well as lead, which can be indefi-
nitely subclinical at lower doses (WHO 2010). The policy 
response in Flint with regard to lead and Legionella was 
somewhat separate. Both issues became apparent by June 
2014 (Denchak 2018). The MDHHS ordered an inves-
tigation into the Legionella outbreak in January 2015 
(Davis et al. 2016), but it was not until a year later that the 
Legionella outbreaks were announced to the public (Den-
chak 2018). Thus, the response timeline for Legionella 
is considered 6 months to 1½ years here. The first lead 
advisory was issued in September 2015, along with free 
tests being offered to residents of Flint (Denchak 2018). 
By 2019 the city made a commitment to replace the 
remaining lead pipes (Denchak 2018), and revisions to 
strengthen the Lead and Copper Rule were proposed (US 
EPA 2019). Thus, the lead response timeline is considered 
approximately 1½–5 years.

The timeline for Hinkley is also complex. The start of 
the policy response was December 1987, 3 weeks after 
PG&E notified the regional water authority of the con-
tamination. As mentioned before, California adopted the 
(now invalidated) chromium-6 standard in 2014. Thus the 
policy response time for Hinkley was 3 weeks to 27 years. 
For Bangladesh, the start of the crisis is being counted as 
the identification of the first arsenicosis patients in 1984 
(Atkins et al. 2007). The time taken for policy response is 
being counted as the 1997 World Bank funding for BAM-
WSP as well as DPHE and UNICEF’s well screening, up 
to 2004 when the National Policy for Arsenic Mitiga-
tion was published (i.e. 13–20 years) (Atkins et al. 2007). 
However, it is important to note that the ‘end point’ is 
not meant to be a definitive indication of the end of the 
crisis but rather the point where major policy decisions 
tapered off.

In relation to the subclinical period, a note should be 
made on access to healthcare services in the four differ-
ent contexts. As shown in Table 2, Ontario, Michigan and 
California all outperform Bangladesh on this indicator 
(i.e. physicians per 1000 population). During the initial 
recognition of the arsenic crisis, this was 0.2 per 1000 
people nationally, and has since only increased to 0.6 as 
of 2019 (The World Bank 2022). Moreover, according to 
a study by Ahmed et al. (2013) this proportion was 16.5 
times lower in rural areas than urban ones. In a study by 
Ahmad et al. (2007), 43.2% of respondents (n = 750) did 
not know about healthcare facilities available to them for 
treatment of arsenicosis symptoms. For those who had 
sought treatment, common issues cited included irregular 
medicine supply, transportation issues, and lack of avail-
able doctors, among others (Ahmad et al. 2007).

Social and Political Context

It is important to consider the type of government that the 
citizens in each of these contamination events are accus-
tomed to. Canada is considered a full democracy (ranking 
5th in the world), and therefore, its citizens are used to a 
certain level of civil liberties, faith in functioning of the 
government, and a culture of political participation (The 
Economist Intelligence Unit 2021). There are expectations 
by citizens for the government they elected to provide ser-
vices to a certain standard, especially basic needs, such as 
water. The Walkerton events resulted in a loss of trust and 
faith in the authorities (Schwartz and McConnell 2009), and 
for Canadians this was considered a threat to their sense of 
identity (Cote et al. 2017).

On the other hand, the US is considered a flawed democ-
racy (Table 2). It has a long and complex history with 
environmental injustice (Brulle and Pellow 2006), wherein 
poorer and minority ethnic communities have been dispro-
portionately exposed to hazardous materials. Moreover, 
there are functions within the system of governance in the 
US which circumvent accountability to the electorate—
and the emergency managers are a prime example of that 
(Fasenfest 2019). Flint is widely considered a case of envi-
ronmental racism (Campbell et al. 2016), not just due to the 
disparate impacts of lead exposure on children of colour 
(Hanna-Attisha et al. 2016, 2022) but also because it is a 
‘result of systemic racism that was built into the foundation 
and growth of Flint’ (Michigan Civil Rights Commission 
2017, p. 2). It is reflected in the history of Flint’s industry, 
employment, segregated housing, and education (Michigan 
Civil Rights Commission 2017), as well as in the erasure of 
the voices of concern in the African American community 
(Johnson et al. 2018).

For Bangladesh, being a hybrid regime means there are 
authoritarian aspects to the system of governance, and in 
addition, much of the affected populations are the rural poor 
whose voices are less likely to be taken into account in such 
a centralised government. As Atkins et al. (2007) pointed out 
there was ‘surprisingly little debate or publicly-expressed 
anger’ regarding the arsenic issue (p. 164).

The Politics of Visibility

Visibility plays an important role in each of these water 
contamination events. This involves both the visibility of 
the outcomes and of the population affected. In the case 
of Walkerton, the effects were immediate. In terms of the 
exposed population, Walkerton is a small rural town in 
Canada which was otherwise no different from its many 
other small rural towns (Cote et al. 2017). However, the 
media attention was persistent and the fear and anxiety 
resounded across the country (Cote et  al. 2017). The 
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reaction to Walkerton, however, is a stark contrast to the 
many First Nations communities in Canada that have a 
chronic lack of access to safe drinking and domestic water 
(Galway 2016). There are still 36 long-term drinking water 
advisories across 29 communities in place as of January 
2022 (with 127 having been lifted since November 2015) 
(Government of Canada 2022).

The health effects of lead, chromium, and arsenic, how-
ever, are much less visible and may take a while to mani-
fest. The cases in Flint, Hinkley, and Bangladesh also have 
the commonality of the affected populations not count-
ing among the ‘social elite’, in part due to their economic 
status—with Flint being an impoverished post-industrial 
city, Hinkley an unincorporated town in the desert, and 
Bangladesh mainly having poorer rural areas affected by 
the arsenic crisis.

As shown in Table 2, Flint’s GDP is much lower than the 
national level, and Hinkley is largely considered a ‘ghost 
town’ (Pearl 2015; Genecov 2019). In Bangladesh, the 
percentage of GDP contribution from sectors mainly asso-
ciated with rural areas (i.e. agriculture, forestry and fish-
ing) has been on a steep decline since 1993—decreasing 
from 27.3% then to 12.9% in 2020 (The World Bank 2022). 
About 35 million people were estimated to be exposed to 
arsenic above the Bangladesh standard of 50 µg/L and 57 
million above the WHO guideline of 10 µg/L (Kinniburgh 
and Smedley 2001)—approximately 28–46% of the 2001 
population (see Table 2). Despite these large numbers, the 
arsenic-affected population of Bangladesh are still among 
the rural poor whose contribution to the national GDP has 
been dwindling—thus decreasing their visibility.

Public and Media Attention

The public and media attention was immediate and intense 
in the case of Walkerton (Cote et al. 2017), and eventual 
in the case of Flint (Jackson 2017). As mentioned before, 
the general population of the US was not aware of Hinkley 
and its chromium-6 contamination up until the movie was 
released—and it soon lost steam afterwards. The Bangladesh 
arsenic crisis has received more diffused attention, with the 
crisis gaining media attention initially but then declining 
since the mid-2000s (Fischer 2019). Attention to the issue 
surges every now and then, with one recent example being 
the publication of the 2016 Human Rights Watch report on 
arsenic in Bangladesh. This is of course more expected with 
chronic events, such as Hinkley and Bangladesh—however, 
the content of the outcries has been quite different from that 
of Walkerton and even Flint—in the case of Bangladesh, the 
relevant authorities’ failure to meet a need as basic as water 
was not probed, and in Hinkley the attention was focused on 
the uncertainties regarding the contaminants.

Accountability and Blame

In the case of Walkerton, blame was accepted and those who 
were responsible were held accountable. This never occurred 
in Bangladesh—UN organisations are immune from legal 
process (United Nations 1946), and the government has not 
been sued for the arsenic crisis. The only lawsuit which did 
take place did not turn out to be fruitful or productive.

Hinkley, on the other hand, is one of the most famous 
cases of a lawsuit being settled for such a large sum of 
money. However, that did not come to much, as half of it was 
kept for legal fees, and the other half was distributed among 
plaintiffs who comprised about a third of the population 
of Hinkley at the time (Genecov 2019). More importantly, 
PG&E has still not finished cleaning up the chromium plume 
(California Water Boards 2021a) and in fact has bought up 
much of the housing along the edge of the plume and bull-
dozed them, which has resulted in Hinkley’s population 
decreasing significantly, and those who still remain are still 
struggling with the quality of their water (Genecov 2019).

In Flint, fifteen state and local officials had criminal 
charges filed against them (Smith 2019). Among them, 
seven took plea deals, and the other eight (a group mainly 
comprised of the highest-ranking officials involved in the 
crisis) had all charges dropped in 2019 due to concerns about 
all evidence not being pursued (Smith 2019). The inves-
tigation was restarted with the possibility of refiling the 
charges (Smith 2019), and early in 2021 nine officials were 
charged with various offences (Gray and Bosman 2021). 
This included wilful neglect of duty for the former Michi-
gan governor and involuntary manslaughter for two former 
health officials (Gray and Bosman 2021). And as mentioned 
previously, the state of Michigan is responsible for most of 
the $626 million settlement for Flint residents (Guardian 
Staff and Agencies 2021).

How Do These Factors Interact?

Thus far, it seems as though a ‘positive outcome’ is needed 
with regard to most of the factors discussed above for the 
resulting policy changes to be effective and the water qual-
ity issue to be resolved (Table 5). It is understandable for 
cases, like Bangladesh and Hinkley, where there were more 
hindrances than favourable conditions, why the outcome is 
then negative. Flint, however, could have been expected to 
reach a resolution sooner—but the denial from government 
officials and institutions despite the overwhelming evidence 
was key to slowing it down. Moreover, according to Hanna-
Attisha et al. (2022), ‘The recommended practice of primary 
prevention, the proactive detection of lead in and removal 
from the environment before children are exposed, has yet 
to be realized’ (p. 72).
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It is also important to note that cases that seem perfectly 
successful are not exactly so—it just so happened that most 
things worked out favourably. For example, in Walkerton 
the utilities operator made false data entries about chlorine 
residuals, and concealed facts from the local public health 
authority (which otherwise could have prevented 300–400 
cases of illness) (O’Connor 2002c).

Limitations and Further Opportunities for Policy 
Analyses of Crisis Events

The Multiple Streams Framework is a useful tool with 
which comparative studies on other water (as well as wider 
environmental) crises can be conducted. There is a need for 
more research on these complex policy processes in order 
to further support the use of MSF for comparative work. 
For example, further research on complex case studies can 
be conducted: such as acute epidemic cases, like the 2010 
Haiti cholera outbreak which was further complicated by the 
7.0 magnitude earthquake preceding it, and the role of the 
UN in the governance of the country at the time (Komlan 
2019); or even longer-term contamination cases than arsenic, 
such as South Africa’s more than century-long history with 
acid mine drainage from gold mining in the Witwatersrand 
Basin (Harvard Law School International Rights Clinic 
2016). These would help better understand different policy 
impacts of water quality crises.

Water contamination crises are common globally; how-
ever, there is limited published evidence on crises that both 
result from human action and cause harm to people. This 
lack of available literature is one of the key limitations of 

this research, restricting the case studies to older cases and 
cases primarily in developed contexts. There was insuffi-
cient data on recent water contamination crises and crises 
in developing countries to expand the case studies. The 
wider evidence on water contamination crises did not fully 
addresses our search criteria. For example, fluoride is wide-
spread in groundwater in Ethiopia (Demelash et al. 2019); 
however, it is solely geogenic and not due to human action. 
Also, there are examples of crises where, while they posed 
a threat to public health, there was no evidence that they 
affected human health (unlike the case studies discussed in 
this paper), e.g. the 1998 Cryptosporidium and Giardia con-
tamination in Sydney (McConnell 2008) or the 2007 cyano-
bacterial bloom in Lake Taihu in China (Qin et al. 2010). 
In other cases, there was inadequate literature on the actual 
policy response (or lack thereof) to the contamination cri-
sis, e.g. cyanide spillages in Ghana (Amegbey and Adimado 
2003). Although limited to four events, this paper provides a 
novel comparative analysis of water quality crises revealing 
valuable insights into the policy process.

Conclusion

Acute water contamination crises, that have a visible out-
come on a vocal population, supported by media atten-
tion, strong science, and policy entrepreneur, can create 
policy change. However, these conditions are not present 
for millions around the world who experience unsafe water. 
And as the cases highlight, water contamination crises are 
experienced even in areas where safe water has become 

Table 5  Variables that 
influenced the effectiveness 
of the policy change (orange 
indicates a barrier to change, 
green indicates incentives to 
change, yellow indicates an 
unclear relationship)

Factors Walkerton Flint Hinkley Bangladesh

Temporal nature of 
event Acute/Chronic Acute/Chronic Chronic Chronic 

Visibility of outcome 
& population Yes No No No 

Effect is immediate 
and/or well known Yes Yes No No 

There is public or 
media attention Yes Yes/Noa Yes/Nob Yes

Someone 
accepts/receives blame Yes Yes, eventually Yes, eventually No

Presence of policy 
entrepreneur(s) Yes Yes Yes Yes, but diffuse

Counterproductive 
actions 

False entries 
about chlorine 
residuals 

Denial that 
water was 
unsafe

Falsification of data 
in chromium-6 
research

Possible that the 
problem may have 
been known earlier

Situation resolved & 
policy changed to 
safeguard against such 
incidents in future

Yes Yes, partially No No

a Initially was going unnoticed, but the media (Jackson 2017) and other political movements such as Black 
Lives Matter (Rakia 2016) eventually took notice
b Media attention mainly came about in the aftermath of the movie (Banks 2003)
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the accepted norm. This begs the question: do we need to 
rethink or restructure the way water quality issues are dealt 
with? Methodologies exist to compare the health burden 
from acute and chronic health outcomes, such as Disabil-
ity Adjusted Life Years to compare diarrheal deaths with 
chronic arsenicosis, but do not motivate political will or sup-
port accountability. It is clear from the above analysis that 
many things have to go right in order for the policy response 
to be effective (as in the case of Walkerton), and any coun-
terproductive actions can prove to be quite dangerous (as in 
the case of Flint and Hinkley). In cases, such as Hinkley and 
Bangladesh, there were too many factors in play that worked 
against a timely and effective solution.

In all cases, the Multiple Streams Framework method-
ology has helped demonstrate there was a clear recogni-
tion that a crisis situation was occurring—reflected either 
through the public or media attention, the presence of policy 
entrepreneurs, or someone eventually taking the blame. In 
a case like Bangladesh—where the affected population is 
not easily visible, when there is nobody to be held account-
able, and with a diffuse policy entrepreneurship taking the 
reins—what can be done to ensure the threat to public health 
is removed and water quality is regulated in a way that pre-
vents any future occurrences of such contamination events?

Damania et al. (2019) describe water quality as a ‘wicked 
problem’—i.e. one which is complex and difficult to solve 
because there is no obvious single solution—however, this 
is not the whole story. Great advances have been made in 
water quality and drinking water safety in many developed 
economies. As Walkerton illustrates, water quality issues are 
not impossible to solve, but a range of complex conditions 
have to be met in order to reach a successful solution.

When a water quality crisis occurs, the larger context of 
politics, financing, and public health need to be taken into 
account to understand the trajectory of the crisis. Flint was 
going through a major economic crisis and its water supply 
system ended up taking the hit. In the case of Bangladesh, 
surface water pathogens were largely responsible for the 
major waterborne disease burden, the response to which led 
to the arsenic crisis. Hinkley provides an important example 
of competing interests. In Walkerton, E. coli O157:H7 was 
the face of the crisis but it was the lack of regulation which 
was recognised as the actual issue. Thus, safeguarding water 
quality for the future requires systemic changes that factors 
in potential risks, including ones which have not yet been 
faced.

The scientific evidence linking water quality and health 
outcomes, and acceptance thereof, remains important. For 
diarrhoeal diseases, transmission via water is well under-
stood and remains the primary focus of water safety manage-
ment, with E. coli the primary indicator of drinking water 
safety (Charles et al. 2020). In many areas, our understand-
ing of the links between water quality and health continues 

to grow and highlight new potential health crises: from the 
chronic impacts of infectious diseases on child development 
through stunting (Budge et al. 2019) to new evidence on 
the harms from known contaminants, such as manganese 
(WHO 2021), also of widespread concern in Bangladesh 
(Kinniburgh and Smedley 2001) with growing evidence of 
neurotoxicity in children (Khan et al. 2011). Furthermore, 
arsenic itself is a global threat, with a recent risk map esti-
mating a potential 94–220 million people exposed to arsenic 
above WHO guideline levels (Podgorski and Berg 2020). In 
addition, there are many emerging water quality issues—
such as microplastics, perfluorinated compounds, and anti-
microbial resistance (Stefanakis and Becker 2016; Damania 
et al. 2019). Water quality crises will continue to grow, with 
new approaches needed to help leverage them for change.
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