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11.6 “By 2030, reduce the adverse per capita 
environmental impact of cities, including 
by paying special attention to air quality 
and municipal and other waste 
management”

http://www.baylor.edu/CRASR


Why Horizon Scanning?

http://www.baylor.edu/CRASR


Why Global Horizon Scanning?
- The Global Horizon Scanning Project 

aims to identify important and timely 
environmental quality research 
needs

- Research questions identified, if 
answered, would markedly advance 
toward more sustainable environmental 
quality over the next decade

- Unique partnership with SETAC (and ACS 
ENVR and AGRO Divisions in NA)

Brooks et al 2013

http://www.baylor.edu/CRASR


Why Global Horizon Scanning?
- The Global Horizon Scanning Project 

aims to identify important and timely 
environmental quality research 
needs

- Research questions identified, if 
answered, would markedly advance 
toward more sustainable environmental 
quality over the next decade

- Unique partnership with SETAC (and ACS 
ENVR and AGRO Divisions in NA)

Brooks et al 2013Global. Transparent. Inclusive. Multidisciplinary. Multisector. 
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• Horizon scanning method

• Systematic way to identify 
major research and policy 
directions 

• These are inherently 
bottom-up exercises 

Sutherland et al. 2006. Pretty et al. 2010. Rudd et al. 2014
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potentially more legitimacy
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Rudd et al. 2014
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Key Questions Approach
Scientists and engineers should understand implications 

of various research strategies
• Scientists and engineers, policy-makers, stakeholders may hold 

very different perspectives on the ideal level 
of cooperation between decision-makers 
and scientists and engineers

• Research aligned with policy needs 
may have very different costs 
and benefits relative to unaligned 
(‘blue skies’) research 

http://www.baylor.edu/CRASR


Furley et al. 2018. IEAM; Van den Brink et al. 2018. ET&C; 
Fairbrother et al. 2019. ET&C; Gaw et al. 2019. IEAM; 
Leung et al. 2020. ETC

Global Horizon Scanning
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10 Essential Environmental 
Public Health Services

• Environmental health is profoundly local

• 2nd largest public health workforce in the US

• Critical role in food, water and air quality, emergency 
response, vector control and disaster preparedness

• A “silent” profession until front page problems occur…

• Workforce status, challenges, needs and opportunities 
are poorly understood

• Fractured health delivery systems among States, Tribes 
and Territories

What are the key challenges and opportunities facing 
environmental public health practitioners?

http://www.baylor.edu/CRASR


www.cdc.gov/nceh/ehs/uncover-eh/index.html

What are the key challenges and opportunities facing 
environmental public health practitioners?

http://www.baylor.edu/CRASR
http://www.cdc.gov/nceh/ehs/uncover-eh/index.html


29 Priority Problem Statements to support 
the work of EH professionals
for Common EH Programs

Gerding et al 2020. American Journal of Public Health
www.cdc.gov/nceh/ehs/uncover-eh/index.html
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29 Priority Problem Statements
for Common EH Programs

Brooks et al 2019. Environmental Health Perspectives
www.cdc.gov/nceh/ehs/uncover-eh/index.html

http://www.baylor.edu/CRASR
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What are the Key Research 
Needs for Onsite Wastewater?

http://www.baylor.edu/CRASR


Needs for Onsite Wastewater Recycling Research

Unique Partnership with NOWRA

Steering Committee with Diverse Representation

Followed established survey and workshop synthesis methods

Phase 1: Survey 
- input from hundreds in business, government, academic, NGOs

Phase 2: Synthesis workshop at 2021 NOWRA Mega-Conference

http://www.baylor.edu/CRASR


Years in the Decentralized Wastewater Industry
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Years of Experience in Decentralized Wastewater
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Business/Consultancy
Local Government 
State Government
Academic Institution 
Nongovernmental Organization
Federal Government
Territorial GOvernment 

47%

18%

13%

10%

7%
4%

0.2%

Who is your employer?

Most respondents (47%)
work in business, followed
by governments (35%) 
and academia (10%)

http://www.baylor.edu/CRASR


Primary Type of Work in Decentralized Wastewater
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A: Engineer; B: Environmental Health; C: Installer; D: Designer; E: Regulator at tribal, territorial or state 
level; F: Academic researcher; G: Service provider; H: Public inspector; I: Academic educator; J: Soil 
scientist; K: Government researcher; L: Soil evaluator; M: Pumper: N: Operator; O: Private inspector; P: 
Regulator at federal level; Q: Funder

What is the primary type of work you do in 
decentralized wastewater?

http://www.baylor.edu/CRASR


Type of Professional Registration or Certification
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A: none; B: Certified Installers of Onsite Wastewater Treatment Systems (CIOWTS); C: Professional Engineer (PE); D: 
Registered Environmental Health Specialist/Registered Sanitarian (REHS/RS); E: Certified Professional Soil Scientist; 
F: Certified Environmental Professional; G: Certified in Public Health (CPH); H: Certified Professional Geologist (PG); I: 
Professional Land Surveyor; J: Board Certified Environmental Engineer (BCEE); K: Board Certified Environmental 
Scientist (BCES); L: Certified Hazardous Materials Manager (CHMM); M: Certified Safety Professional (CSP); N: 
Healthy Homes Specialist (HHS); O: Certified Health Education Specialist (CHES); P: Certified Industrial Hygienist 
(CIH) 

Which of the following professional registrations 
and credentials do you hold?

http://www.baylor.edu/CRASR


• Address important gaps in knowledge

• Be answerable through a realistic research design

• Have a factual answer that does not depend on value 
judgments

• Cover a spatial and temporal scale that could realistically 
be addressed by a research team (e.g., $5-10M over 5 
years)

• Not a PhD thesis. Not a “moonshot”.

• Not be answerable by “it all depends” or “yes” or “no”

• If related to impact and interventions, should contain a 
subject, an intervention, and a measurable outcome

Part 1: Identifying Key Research Questions

http://www.baylor.edu/CRASR


What technical scientific research question (e.g., innovation, 
design, resiliency, resource recovery), if answered, would 
substantially advance the science of decentralized wastewater 
over the next decade?

What environmental management (e.g., science-policy, 
implementation, enforcement) research question, if answered, 
would substantially advance the practice of decentralized 
wastewater over the next decade?

33 Priority Research Questions Identified Across Six Themes

We asked professionals two questions…

http://www.baylor.edu/CRASR


How can we develop onsite systems that can be 
implemented and interfaced within broader circular 
economy/food-energy-water nexus efforts, while 
maintaining effectiveness and reliability across 
different economic conditions and geographic 
regions?

Treatment, Performance 
and Resource Recovery

S.R. Burket

http://www.baylor.edu/CRASR


How can we develop effective, efficient and 
economically viable treatment approaches with 
resource recovery (e.g., nutrients, septage, water) 
for diverse beneficial reuse applications?

Treatment, Performance 
and Resource Recovery

S.R. Burket

http://www.baylor.edu/CRASR


How can we adapt, develop and validate robust 
treatment approaches, which are effective for 
diverse constituents (e.g., PFAS, PPCPs, QACs, 
FOG), for various water reuse applications (e.g., fit 
for purpose)?

Treatment, Performance 
and Resource Recovery

S.R. Burket

http://www.baylor.edu/CRASR


What innovation is needed related to onsite 
systems to increase effluent quality and social 
acceptance for water reuse?

Resiliency, Efficacy 
and Sustainability

S.R. Burket

http://www.baylor.edu/CRASR


Can we demonstrate how to implement onsite 
system to enhance resiliency considering climate 
change, natural disasters and economic challenges?

Resiliency, Efficacy 
and Sustainability

S.R. Burket

http://www.baylor.edu/CRASR


What innovation is needed related to onsite 
systems to increase effluent quality and social 
acceptance for water reuse?

Resiliency, Efficacy 
and Sustainability

S.R. Burket
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What is the quantifiable role and relative 
contribution of decentralized waste water compared 
to other contaminant sources on water quality?

Environmental Quality
and Public Health

S.R. Burket

http://www.baylor.edu/CRASR


How does climate or extreme weather impact 
operation and performance of decentralized 
wastewater management systems infrastructure?

Environmental Quality
and Public Health

S.R. Burket

http://www.baylor.edu/CRASR


What is the contribution of emerging contaminants 
(e.g., PFAS) from onsite waste water sources to 
groundwater contamination in the US?

Environmental Quality
and Public Health

S.R. Burket

http://www.baylor.edu/CRASR


Which incentives are effective for better onsite 
wastewater installation and management?

Implementation

S.R. Burket

http://www.baylor.edu/CRASR


How do you develop regional asset management to 
decentralize to individuals and cluster sustainable 
solutions, and make responsible management 
economically viable?

Implementation

S.R. Burket

http://www.baylor.edu/CRASR


• Assess the current and emerging challenges impacting 
decentralized wastewater and professionals working in the area. 

• Identify essential information for ensuring decentralized wastewater 
is prepared and ready to address current and emerging challenges.

• Develop problem statements based on survey responses
– Should be concise
– Should be specific
– Should be measureable
– Should not include recommendations or identify interventions

Part 2: Identifying Problem Statements

http://www.baylor.edu/CRASR


Within the next 5-10 years, what decentralized wastewater 
issues or challenges will require new or modified programs or 
technologies?

What resources or tools will you need to do your job in the 
future?

Priority Problem Statements Identified Across Five Themes

We asked professionals two more questions…

http://www.baylor.edu/CRASR


Needs to address aging decentralized wastewater 
infrastructure exist, but community (e.g., individual, 
schools, small businesses) needs and locations are 
not understood within and among States and 
Territories 

Technology, Infrastructure 
and Reuse

S.R. Burket

http://www.baylor.edu/CRASR


Decentralized technologies must advance to meet 
water conservation and reuse needs, particularly 
with clustered systems, but technologies are 
advancing faster than policies and community 
acceptance

Technology, Infrastructure 
and Reuse

S.R. Burket

http://www.baylor.edu/CRASR


Technology is not being consistently, efficiently and 
equitably employed to address differential 
conditions, including environmentally sensitive 
areas, soils, dynamic flows and strength

Technology, Infrastructure 
and Reuse

S.R. Burket

http://www.baylor.edu/CRASR


Site limitations and increasing regulations are 
increasing the cost of systems.

Technology, Infrastructure 
and Reuse

S.R. Burket

http://www.baylor.edu/CRASR


There are significant economic limitations to 
providing situationally appropriate solutions for 
adequate technology solutions, maintenance 
programs and regulations in the decentralized 
industry.

Technology, Infrastructure 
and Reuse

S.R. Burket

http://www.baylor.edu/CRASR


A jurisdiction level inventory of the entities 
authorized to manage decentralized systems (e.g., 
co-ops, Private, local government) is lacking. 

Information Systems 
and Data

S.R. Burket

http://www.baylor.edu/CRASR


Septic system data from the American Community 
Survey is not being leveraged to improve 
management within the onsite wastewater 
community.

Information Systems 
and Data

S.R. Burket

http://www.baylor.edu/CRASR


Home owners are the most responsible party for 
resilient decentralized systems and are the least 
knowledgeable about the operation and 
maintenance of these systems.

Information Systems 
and Data

S.R. Burket

http://www.baylor.edu/CRASR


If wildfires are more prevalent, onsite systems 
increasingly made of plastic are susceptible to  
destruction, yet FEMA payouts for onsite systems 
are not sufficient. 

Emerging Issues

S.R. Burket

http://www.baylor.edu/CRASR


Water shortages will require higher quality 
treatment for reclamation or reuse.

Emerging Issues

S.R. Burket

http://www.baylor.edu/CRASR


Communities impacted by climate change, coastal 
areas dealing with salt water intrusion, storm surge, 
and increased precipitation are not consistently, 
effectively and equitably adapting

Emerging Issues

S.R. Burket

http://www.baylor.edu/CRASR


Regional national resource shortages of necessary 
materials for construction (e.g., aggregate, sand, 
topsoil) is becoming a challenge for onsite 
wastewater.

Emerging Issues

S.R. Burket

http://www.baylor.edu/CRASR


Inequity of funding between centralized and 
decentralized wastewater recycling systems is not 
being addressed. 

Emerging Issues

S.R. Burket

http://www.baylor.edu/CRASR


In much of the US there are inadequate inventories, 
mechanisms and funding directed to upgrade 
decentralized properties. 

Garnering Support

S.R. Burket

http://www.baylor.edu/CRASR


The decentralized industry is lacking sustainable 
funding mechanisms for enforcement programs to 
monitoring and manage systems.

Garnering Support

S.R. Burket

http://www.baylor.edu/CRASR


There is a deficiency in knowledge about benefits 
and drawbacks of decentralized systems and 
management among the public, users, policy 
makers, and related industries.

Garnering Support

S.R. Burket

http://www.baylor.edu/CRASR


Do you plan to retire 
in the next five years?

37%

63%37% of respondents
plan to retire in 5 yrs

Education and Training

http://www.baylor.edu/CRASR


There is a decline of professionals in onsite 
wastewater recycling, due to an aging workforce 
and retirements.

Education and Training

S.R. Burket

http://www.baylor.edu/CRASR


Recruitment of early career professionals and 
awareness of employment opportunities in onsite 
wastewater recycling is limited.

Education and Training

S.R. Burket

http://www.baylor.edu/CRASR


A shortage of education and training programs 
limits the number of qualified, certified and 
experienced professionals in the onsite wastewater 
recycling workforce. 

Education and Training

S.R. Burket

http://www.baylor.edu/CRASR


University-level programs in onsite wastewater that 
train new professionals and conduct critical 
research on decentralized systems are limited.

Education and Training

S.R. Burket

http://www.baylor.edu/CRASR


Needs for Onsite Wastewater Recycling Research

Next steps…

Preparing manuscripts for publication

Dissemination of findings key stakeholders, funders

http://www.baylor.edu/CRASR


Needs for Onsite Wastewater Recycling Research

http://www.baylor.edu/CRASR
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