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Introduction
In 2010, IBM Corporate Citizenship launched the Smarter Cities Challenge® to help 
100 cities around the world over three years become smarter through grants of  
IBM talent. These cities have made great progress on the road to becoming more 
instrumented, interconnected and intelligent (see www.smartercitieschallenge.org).

Suffolk County, New York, US, was one of 16 cities awarded an IBM Smarter Cities 
Challenge grant in 2014 as part of ongoing citizenship efforts by IBM to build a 
Smarter Planet®. In June 2014, a team of six IBM experts spent three weeks in  
the county working with stakeholders to help solve key challenges as identified  
by County Executive Steven Bellone. 

Nitrogen pollution presents a significant risk to Suffolk County’s water quality and  
is impacting surrounding bays, marshes and rivers. The main source of this nitrogen 
pollution is domestic properties with on-site treatment systems for waste, such as 
cesspools and septic systems.

The challenge
The County has noted a decline in the quality of Long Island’s surface water as 
evidenced by brown and red tides, reduced levels of shellfish and marsh pannes. 
Excessive contaminants in the water bodies, particularly nitrogen, are responsible 
for this degradation, with 69% of this nitrogen production coming from the septic 
systems of individual properties. Other sources include agriculture and  
sewage treatment plants. 

This contamination could result in major economic challenges for the County, 
leading to reduced industry, reduced coastal resiliency, restrictions on new  
growth and development and a negative impact on tourism. 

The key challenge is to make recommendations that address the County’s  
nitrogen problem and account for the following factors:
• Lack of funding and resources
• Different challenges across the County’s various geographies 
• Multiple stakeholders with conflicting objectives
• A fragmented structure and management system across the county that limit  

the County’s ability to take action
• Lack of water quality awareness and understanding among citizens and visitors
• Lack of overall information management strategy to support decision making 

and the long-term management of nitrogen reduction in the county
• Lack of integrated water and wastewater management strategy
• Lengthy timescales for water quality restoration
• Efforts to manage water quality that must be sustained over a long period of time

Highlights: 

• Agree on common nitrogen load goals  
and actions for reduction

• Establish a Water Resource Plan that sets 
out the infrastructure and architecture for 
robust water and wastewater management

• Optimize the water and wastewater 
management network/infrastructures  
with improved operations, capacity and  
costs and minimize nitrogen output

• Increase the number of septic systems  
with nitrogen removal technology

• Share water-related data more easily with 
key stakeholders through the implementation 
of a data integration model 

• Increase civic engagement and active 
public participation in solving water  
quality issues

• Reduce nitrogen levels in ground  
and surface waters

http://www.smartercitieschallenge.org
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3. Engagement 
Water is at the heart of Suffolk County, and its quality directly  
impacts the lifestyle, health and economy of the County’s 1.5 million 
residents, as well as its five million annual visitors. The Engagement 
recommendations focus on helping residents and visitors understand  
the role they play in managing and improving water quality, motivating 
them to take action.

4. Enablers
Improving the County’s water quality and implementing a sustainable 
solution could take several years. These final recommendations focus  
on funding the necessary efforts, while ensuring that the processes and 
organizational structure will be able to meet future needs and continue  
to support county-wide integrated water management.

For more information
To learn more, send an email to ccca@us.ibm.com or visit 
smartercitieschallenge.org

Findings and recommendations
During its three-week visit, the Smarter Cities Challenge team 
conducted a series of interviews and workshops with more than  
90 stakeholders representing 38 organizations. The team focused  
on addressing excessive nitrogen loads in the County’s water supply. 
With so many interrelated challenges, this issue could not be solved  
in isolation. Instead, it required collaboration, coordination and  
alignment to achieve a sustainable solution. 

The people of Suffolk County clearly prioritize the quality of their  
water and have a passion for addressing and resolving this issue. 
Residents, businesses and visitors alike value water and the central  
role it plays in their quality of life on the island, but they need help 
developing and implementing a plan to improve and protect water 
quality. For instance, a common misconception is that failing septic 
systems are the cause of nitrogen pollution when, in fact, on-site  
septic systems are not designed to remove nitrogen in the first place. 

The County and other stakeholders have conducted a significant 
amount of work to identify the cause of contamination and potential 
tactics to resolve the problem. However, one of the team’s key  
findings was that this work is not always done in a coordinated  
manner and at times lacks common objectives or goals. This results  
in potentially conflicting findings and inadequate management of  
(or planning for) certain phases of the water cycle. While there is a 
significant quantity of relevant data across the county, it is distributed 
across many organizations and is available in various forms. The 
absence of an overarching strategy for data structure, usage and  
storage makes it even more difficult for the County to uncover  
insights and inform actions.

To help Suffolk County achieve a successful platform for integrated water 
management, the team identified 11 recommendations in four key areas: 

1. Blueprint for the future
Suffolk County should establish a long-term Water Resource Plan  
with a set of target outcomes and a baseline that will inform future 
decisions on change. This plan should build on existing planning, but  
the format should become a “living template” that is used regularly  
within a governance process for water management for the island.  
The plan should outline the architecture for water management  
and drive core programs to improve water management and quality.  
Our recommended initial programs focus on solutions to reduce  
nitrogen pollution for the properties within Suffolk County currently  
on cesspools or septic systems, as well as improving the control  
and management of waste treatment within the existing 197 sewage 
treatment plants (STPs).

2. Execution
Execution recommendations support the blueprint and focus on 
establishing a means of sharing and managing data across the entire 
water cycle, from rivers and streams to water treatment plants and 
agriculture to aquifers and oceans. This will help ensure that different 
organizations involved in water management will maintain ownership  
and security of data and enable sharing of information to support 
decision making and progress in monitoring water quality. A core 
principle of integrated water management is to plan and manage  
water and wastewater in a cohesive manner to ensure the full water  
cycle is regulated (see Appendix F). The team also recommends  
a process for compliance management to ensure that processes  
are followed and improvements are identified on an ongoing basis.

Conclusion
Water quality impacts not only the ecological aspects of Suffolk 
County but also the lifestyle, economy and health of its residents and 
visitors. Current levels of nitrogen and other pollutants in local bodies 
of water are the result of water infrastructure and septic systems that 
evolved over many years with no overall plan. If Suffolk County wants 
to continue to grow its economy, attract tourists and deliver a high 
quality of life for its residents, it must tackle water management with 
common goals, shared information and an integrated approach to 
managing water and wastewater services.
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