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A (the?) defining principle of the circular 
economy is conservation (Zero Waste):

a) The default condition is that 
accessing “primary” resources is 
necessary only when “secondary 
(reusable)” resources are not 
sufficiently available 

b) Linear “Extractive” industries require 
a new, “circular” narrative, based on 
redefined “life-cycles” for all 
resources

c) All resources stay within the system 
boundary, even if no foreseeable 
solution to their current status as 
“waste” is available

d) Risk/benefit models and algorithms 
need to be fundamentally rethought

End of “Waste” in the Circular Economy: 
Time to reboot 

NORM regulation must pivot away from defining itself as exclusively about 
“safe” waste management and disposal.

Adopt and apply Sustainable Development Goals as an essential condition 
for resource management.

The regulator has to create the conditions for NORM industries to serve 
equally and equitably the needs of People: Planet: Prosperity. This means it 
must accompany the entire resource life-cycle, and in its new circular form. 

Is it investing in making the necessary tools and instruments to do this? 



• Hypothesis: misconceived regulation of Europe’s phosphate industries in regard to management 
of its NORM residues – phosphogypsum – led to its near extinction, resulting in phosphate rock 
now being included in the EU list of critical materials and the wider industry always on the edge 
of bankruptcy. Result: wholly avoidable negative outcomes. 

• 1989: US Environmental Protection Agency declares PG a “hazardous waste” on radiological 
grounds, with mandatory “stacking” (ie disposal) on land – has set the US industry off on a similar 
path
o Now some 4-5 billion tonnes have accumulated on land, with stacks in 50+ countries

• 2013: IAEA publishes Safety Report 78 on NORM residues in the Phosphate Industry

• 2015: Sustainable Development Goals adopted by 193 UN member countries

• 2016: International Fertilizer Association (IFA) publishes first PG Report on Sustainable 
Management and Use – PG reuse rising to 25-20 mt/y

• 2020: IFA publishes second PG Report – PG reuse now at 60mt/y

• 2020: China reaffirms strategic goal of “comprehensive utilization” (100%) of PG both current (70-
80mt/y) and legacy 450mt

• 2020: October 14, USEPA approves use of PG for road-building

The long and winding road but
It can be done… 
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• Origins of the scientific effort behind the TFI petition in project 
Stack Free by ’53 (2005-2011) funded by Florida Industrial and 
Phosphate Research Institute (FIPRI), Florida Polytechnic 
University 

• Supported by IAEA from 2006 including dedicated PG Working 
Group with funded special meetings 2006, 2007 hosted by FIPRI

• Led to close collaboration on IAEA SR 78 notably on 
Phosphogypsum chapter

• Regular participation in NORM conference series following 
invitation from Rafael Garcia Tenorio, Seville 2007

• 2012 - IAEA presented draft SR78 at first meeting of IFA PG NORM 
Working Group, Tashkent and attends subsequent meetings

• 2013 – IAEA SR 78 NORM residues in phosphate industry

• 2014 – IFA Leadership commissions industry response to SR 78

• 2014 – Arab Fertiliser Association holds first 3 day dedicated 
industry workshop on PG

• 2016 – IFA publishes Sustainable Management and Use of PG

• 2017 - UNECE begins cooperation with IFA PG NORM WG on behalf 
of UNECE

• 2019 UNECE recognises PG as “anthropogenic resource”

• 2020 – IFA published PG 2

• 2020 – a good time to start IAEA SR78 2.0!

• A case study in why SDG 17 – Partnership - works

October 14, 2020



1. Leadership: PG as “classical” pivot in rebalancing environmental-economic 
equilibrium within which NORM industries are regulated, including all aspects of 
Health, Safety and Environment

2. Innovation: Redefine the terminology with which we describe and regulate NORM 
industries within the circular economic approach – a new normal 

3. Innovation: Reverse engineer a new, circular NORM resource life-cycle management 
paradigm from agreed beneficial outcomes for People: Planet: Prosperity –

- Zero Waste and an end to dumping wastes and associated negative externalities on future 
generations

- Security, access and affordability of essential resources - food, energy, water etc…

4. Partnership: Build new “common good” algorithms for risk/ benefit and risk/risk 
analysis to match the “new normal” of balanced, integrated management of all 
resources (UN SDGs).

5. Time for IAEA SR 78 version 2.0 – PG goes circular with SDG 12 at the hub ….

Resulting Tasks: The PG Reboot
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