Integrated Asset Management Framework for Water, Wastewater and Stormwater Systems

Asset management, as it is currently practiced, often focuses on human-made (“gray”) infrastructure to the exclusion of natural (“green”) infrastructure. Water, wastewater and stormwater systems are facing a changing climate with rapidly fluctuating temperature and precipitation patterns that are challenging the traditional view of what water infrastructure can and should look like. Studies and on-the-ground experience demonstrate that aging gray infrastructure systems in the US need the support of green infrastructure. If both types of assets are not blended into a single management program, opportunities to use green infrastructure to save money, improve the environment, or increase operational and financial efficiency may be lost. Additionally, alternatives using green or natural infrastructure may not be given equal weight by the personnel who oversee water infrastructure. When both types of infrastructure exist side-by-side, they are usually managed by separate entities. This separation can make communication between (drinking) water, wastewater and stormwater entities difficult and can hinder green infrastructure’s potential to support the functions of gray infrastructure. If operators and managers can account for both the green and gray infrastructure in the same asset management program, they are better able to make decisions that enable more green infrastructure investments. A standard methodology is necessary for managing green or natural infrastructure so that its costs and benefits can be incorporated into asset management plans. The SW EFC’s answer to this need is the Integrated Asset Management Framework.

[bookmark: _heading=h.gjdgxs]Background on Asset Management Principles
Asset management is defined as maintaining a desired level of service (what you want your assets to provide) at the lowest life cycle cost (best appropriate cost). Asset management provides a set of tools and practices that can assist a system in operating, maintaining, and managing assets using cost-effective, sustainable methods. There are several key reasons a system might use asset management. First, water, wastewater, and stormwater assets represent a major public or private investment, and in small communities, these assets may be the largest investment. In addition, well-run and efficient infrastructure is important to economic development. Water, wastewater, and stormwater system assets provide a service that is essential for human life: the treatment, delivery, and return of safe clean water to the public and to the environment. So, proactive operation and maintenance of a system is also necessary for public health and safety, which is fundamentally linked to the health of natural systems.
The SW EFC has been at the forefront of developing and promoting a gray asset management framework for water systems and has published three versions of their asset management guide. The most recent version, AM KAN Work!, was published in 2012. This new framework updates the guidebook to make it interactive and includes new discussions on green assets. 
There are five core components of asset management, which we can articulate as questions that managers and operators might ask of their system: What is the Current State of the Assets; What is the Desired Level of Service; Which Assets are Critical to Sustained Performance; What is the Best Life Cycle Cost; and what is the Long-Term Funding Strategy? Another key consideration in asset management is energy efficiency. The process of energy management follows a similar framework to asset management, so following asset management principles will provide the system with the tools to develop a comprehensive program of managing its assets in a cost-effective, environmentally-sound and energy- efficient manner.
The intent of asset management is to ensure the long-term sustainability of the water or wastewater system. By helping a system manager understand how to make better decisions on when it is most appropriate to repair, replace, or rehabilitate particular assets and by developing a long-term funding strategy, asset management can assist the system manager in ensuring their ability to deliver the required level of service into the future.

Integrated Asset Management Framework (IAMF)
Incorporating green infrastructure into the traditional asset management framework has clear benefits. An integrated approach gives more opportunities for collaboration between different kinds of systems and agencies, breaking out of an isolated “water only” approach. Additionally, integrating gray and green asset management enables systems and supporting organizations to address social issues not encompassed by a solely gray asset management framework. Green infrastructure is often more public-facing and can lead to a closer link between citizens and water infrastructure that is not well-facilitated by closed treatment facilities and underground pipes.
In light of the advantages in an integrated approach to asset management, in 2019 the SW EFC embarked on a 3-year process to bring green and gray asset management together into one comprehensive framework. The project, funded by Spring Point Partners, is a unified approach that follows the same five core concepts of traditional or gray asset management. These core concepts are part of a smart business strategy no matter what the assets are, and integrating green assets into the framework allows systems already using asset management for gray infrastructure to more easily add green infrastructure to their existing systems without needing to start over.
In 2020 and 2021, the SW EFC organized two gatherings of 30 experts in the fields of green infrastructure as well as traditional asset management. Attendees included representatives from organizations such as: state environment departments, local governments, utilities, universities, landscape architect firms, and consulting firms. At the gatherings, the SW EFC asked for expert input on basic key questions about integrating gray and green asset management principles, and also presented attendees with the draft IAMF framework for critique. With the feedback gathered in the two convenings, the SW EFC refined the integrated framework prior to beta testing with systems from the Green Infrastructure Leadership Exchange (GILE), an alliance of North American communities at the forefront of green infrastructure implementation. These systems beta-tested the integrated framework with specific green assets, and these beta tests now serve as case studies in the IAMF website.

Using the IAMF Guide and Green Infrastructure Database
Rather than creating an online chapter book, which can be daunting or overwhelming to a user, the SW EFC now hosts an interactive website (https://swefc.unm.edu/iamf) and comprehensive guide to the Integrated Asset Management Framework. The guide is organized to make its five core components easily accessible, and is presented in a format that gives users the ability to view content related only to their needs rather than needing to read a whole chapter to find information relevant to them.  When a user lands on the IAMF home page, they will find a left sidebar with each of the guide’s main chapters, along with the ability to search for specific content using key words. The homepage is shown in the image below:
[image: ]
[image: ]IAMF homepage


If the user clicks one of the main sections in the left sidebar – Level of Service, for instance – they will be directed to the “Introduction” page of the chapter, as shown below. From within a main section, the user now has a new list of left sidebar options that link to the chapter’s subsections. Some larger subsections have a plus-sign icon that allows the user to further expand the subsection. In the Level of Service section shown to the left, these expandable options are “Mission Statement” and “Level of Service Goals.” The user now also has the option to navigate via “breadcrumbs” at the top of the sidebar. This feature allows users to trace their steps back to the main section they are currently in, or to navigate back to the homepage.



[image: ]Introduction page to Level of Service, including a video clip of the president of a New Mexico water system.

The interactive component of the IAMF site allows for creative methods of conveying information. Throughout the IAMF website, users can click on embedded videos of practicing water, wastewater and stormwater system managers speaking on each topic. Interactive games are also incorporated into some sections, such as the Mission Statement game pictured below. In this game, the user is encouraged to read a mission statement and try to guess which major company or organization the statement belongs to. Hovering over the card reveals the answer.
[image: ]
Card flip game to give examples of mission statements.

From the IAMF home page, users can also access the associated database tool (https://swefcapps.unm.edu/gardb), pictured below. The database is simple and approachable, and offers information on the design, construction, operation and maintenance, costs, and benefits associated with each of the green assets in the database. The user also has the option to filter green assets by type, level of construction needed, and difficulty of operation and maintenance of the asset.

[image: ]
Green Asset Resource Database

Conclusion

Integration of gray and green asset management approaches is not only feasible; it is essential to economically viable, environmentally sustainable, and socially just management of water, wastewater and stormwater systems. The goal of the Integrated Asset Management Framework is to enable utilities to make more efficient, effective and environmentally friendly decisions. It opens additional management possibilities and moves individuals away from the belief that only concrete and steel solutions can work. IAMF provides a more expansive view of the types of alternatives that can yield the results and co-benefits that water, wastewater and stormwater systems are working to achieve.

The SW EFC is a member of the Environmental Finance Center Network, which continues to host workshops on using the Integrated Asset Management Framework to improve small water, wastewater, and stormwater systems. Access the Integrated Asset Management Framework at this link: https://swefc.unm.edu/iamf/ . Request free assistance from EFCN on integrating asset management plans for your system here: https://efcnetwork.org/assistance/request-assistance/#.
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