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Pollution Control Program, which
uses best available technology
measures. Federal grants are

dependent on the istency of
actions with the federally
approved program.
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/80
) + &
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Clean Water Act of 1972 1983 Chesapeake Bay ~ Established the Chesapeak
Agreement Bay Program — a unique
CWA §319 Nonpoint Source | States develop NPS assessment federal-state-local
Management Program reports that identify NPS partnership committed to
33 USC §1329 problems and sources responsible. restoring the Chesapeake
States then adopt and implement Bay.
management programs to control - To reduce and control point
NPS. EPA awards grants to states and nt.)npoint sources of
to help with implementation. pollution to attain the water
1:¢ At
CWA §208 Area wide waste | State governors identify areas that q n ]
treatment management have “substantial water quality to support the living
33 USC §1288 problems”, to be controlled under resources of the Bay.
area-wide waste treatment 1987 Chesapeake Bay - In 1987, the Bay Program
management plans. Since this was Agreement partners set a 40% l'oading
primarily a voluntary program, reduction goal for nitrogen
area-wide waste treatment and phosphorus to improve
management plans were low oxygen conditions in the
unsurprisingly non-existent. deep trench of the mainstem
CWA §303 Total Maximum States identify and rank waters for Bay.
Daily Load (TMDL) which technology based effluent 1992 Chesapeake Bay - Bay Program partners
33 USC §1313 limitations fail to achieve or Agreement Amendments redefined the 1957 goal to
maintain water quality standards, apply only to “controllable”
which are based on designated Z:m‘:‘:‘?ﬁ;]ﬂx ted
uses, like drinking water, within Virginia, Maryland,
recreational or industrial uses. Pf’“"f*y Ivania, and.t.he
CWA §117 Chesapeake Bay | Section 117 of the Clean Water Act D“‘"“F" of Columbia.
) authorizes a Chesapeake Bay (Leavm.g °.u? of the program:
33 USC §1267 (1987) programs office to publish West Virginia, Delaware,
information pertaining to the and New York.)
environmental quality of the - The Bay Program partners
Chesapeake Bay, as well as to recognized the importance
coordinate Federal and state of a watershed approach by
efforts to improve the quality of
the Bay. - -
Coastal Zone Management Act of 1972 adoptm.g “tnbutm.'y
Coastal Zone Act R horization A d ts of 1990 strategies” to achieve and
maintain loading goals.
2000 Chesapeake Bay - Bay Program partners
§6217 Coastal Nonpoint Any state with a federally Agreement expand tributary strategies
Source Pollution Control approved Coastal Zone to apply to the entire 64,000
Program Management Program m.ust square mile watershed.
33 USC §6217 develop a Coastal Nonpoint

With a commitment to
correct the nutrient and

diment related probl
by 2010, sufficient to remove
the Bay and its tidal
tributaries from the EPA
“impaired waters” list.
Bay Program partners will
coordinate designated uses
of waterbodies.
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Uncertainty nature /location

Problem framing

Knowledge production

Enowledge communication and use

MNature of Location of Nature of Location of MNature of Location of
uncertainty uncertainty uncertainty uncertainty uncertainty uncertainty
Techmnical Model input {data) Preciseness Reporting of study outcomes
Methodological Model parameter Reporting of uncertainty
information
Model structure
Substantive pi logical ptions, Model output
system boundaries
Technical model implementation
(hardware and software bugs)
Epistemclogical  Data management and storage
(Database)
Contextual Regulatory Regulatory rules of Socio-economic  Relevancy for the different
knowledge production scales, stakeholders, socio-
Socio-economic Assumptions BCOMOMIC
stakes and option of action
Procedural Transparency, Acress to information Comp Expert comp garding the ‘Transparency Uncertainty assessment
inclusiveness, subject addressed available
fairness
Opportunities given to Expert field and research experience Public communication of
stakeholders/the public -garding the subject scientific results
e participate
Representativeness and Enowledge validation (eg. through
role of different peer-review)
stakeholders
Operational Financial, time and Linguistic Vocabulary
human resources
available
Legitimacy Conflict of interest, biasses Linguistic Clarity of the vocabulary
used (e.g. lack of ambiguity,
hedging)
Competence Relevancy of lay Value-lad pretation of the existing lLegitimacy
knowledge literature or of the results obtained
Expert competence Cheice of the literature sources used Conflict of interest, biasses
regarding
the subject addressed
Expert field and research
experience (e.g number
of papers in peer-reviewed
Journals) regarding the
subject
addressed
Legitimacy Conflict of interest, biasses

Note: This table does not aim at being exhaustive regarding the locations and natures of knowledge quality, because these tend to differ from case to case and cannot be exhaustively covered to arrive

at a one-size-fits-all framework.
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« Plants require phosphorus to grow. Phosphorus is an ele-

ment on the periodic table that cannot be substituted and is
therefore vital for producing the food we eat (Steen, 1998).

* 90% of global demand for phosphorus is for food produc-

tion, cumrently around 148 million tonnes of phosphate rock
per year (Smil, 2000a,b; Gunther, 2005).

« The demand for phosphorus is predicted to increase by 50—

100% by 2050 with increased global demand for food and
changing diets (EFMA, 2000; Steen, 1998).

« Phosphorus is a non-renewable resource, like oil. Studies

claim atcurrent rates of extraction, global commercial phos-
phate reserves will be depleted in 50-100 years (Runge-
Metzger, 1995; EcoSanRes, 2003; Steen, 1998). The remain-
ing potential reserves are of lower quality or more costly to
extract.

« Phosphate rock reserves are in the control of only a handful

of countries (mainly Morocco, China and the US), and thus
subject to international political influenpe. Morocco has a
near monopoly on Western Sahara’s reserves, China is
drastically reducing exports to secure domestic supply,
US has less than 30 years left of supplies, while Western
Europe and Indiaaretotally dependent on imports (Jasinski,
2006; Rosmarin, 2004).

22



Phospherus [MT/yr|

Fig 1. Historical sources of phosphaorus for use as fertil zers, including manure, human excreta guano and phasphate rock (1800-2000)(Reliability of dat asources vary, hence

data points for guano and should be interpreted as indicative rather than precise.). Calculations based on data in Brink (1977), Buckingham and
Jasinski (2004), IFA (2006) and Smil (2000b).
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| REPRESENTATIONS OF WATER |

Conceptual Representation Ideology and values
water within the ecological system identity /ethics
fagmented vison/ ghbal vison fincsomality / aeteticism
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—»| PERCEPTION OF THE STATE OF WATER [
I Unchanging st | | Percepsions of quantitative
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Habituadon Recognition of the problem
= of
* |C¢udm I

| DIAGNOSIS OF THE STATE OF WATER |
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habitmson inssazional control perceived as efficient
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profection protection collective actions
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Fig. 1 Framework explaining the

varisbles which 'nﬂmn;nns Situational

behaviour and modify the factors

relationship between behavioural

intention and actual behaviour

(modified from Barr 2004) —
)

Environmental Behavioural Actual
values intention behaviour
~—
)
Psychological
variables

~—

Table 1 Controlling factors that influence behaviour and behavioural intention, proposed in the framework of Barr (2004)

Varisble group Controlling factor References
Situational factors Provision of a range of facilities to perform (Barr 2004)
behaviowr
Socio-demographic variation (Saphores er al 2012; Schultz er al 1995; Stem et al 1993)
Low cost-high benefit (Ajzen 1991; De Groot and Steg 2008)
Knowledge of the problem (Barr 2004; Schahn and Holzer 1990)
Knowladge of how the problem can be solved (Barr 2004)
Psychological Perceived behavioural control: (Ajzen 1991; Kisckner 2013; Schwartz and Howard 1981; Siem 2000)
varisbles « self-efficacy to perform the behaviour

« respansibility to perform the behaviowr
* optimism the result is successful
Personalisation and localisation of the problem (Eden 1993)

Social Pressure (Baca-Mates er al 2013; Chan 1998; Tucker 1999)
Environmental values Ecological world view (Dunlsp e al 2000; Kickner 2013; Steel 1996; Thompson and Barton
« Higher score on the new ecological paradigm 1994)
(NEP) scake (Dunlap er al 2000)
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