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[bookmark: _odcl3sh78dx8]Introduction
Onsite wastewater treatment systems (OWTS), also called septic systems, pose great threats to water quality, ecosystem stability, and public health in Barnstable County, Massachusetts (Erban et al., 2024). Septic systems are known to release excess nitrogen into the watershed, which leads to eutrophication of freshwater and estuary environments, and also diminishes the safety of drinking water (Nixon, 1995, Wallender et al., 2013). Increased nitrogen load on Cape Cod has already reached dangerous levels, with major impacts on the freshwater and estuary ecosystems. These impacts include increased fish mortality rates, increased microalgae and phytoplankton, and a decrease in eelgrass cover (Bowen & Valiela, 2001). Septic systems also pose public health risks for people of all ages, causing high levels of nitrates and coliform bacteria to enter public drinking water systems (Wallender et al., 2013, Schaider et al., 2016). Alongside these more traditional pollutants, septic systems have shown to pollute drinking water with organic wastewater compounds (OWCs) such as skin care products and pharmaceuticals (Schaider et al., 2016). 
For septic systems to be most effective and safe, a schedule must be established for both inspection and pumping. With a proper routine, of inspections every 1-3 years and pumping every 3-5, it typically costs around $250-$500 for OWTS maintenance (Why Maintain Your Septic System | US EPA, 2026). However, in 2023, Massachusetts state government made changes to the Title 5 regulations, mandating that within five years of July 5, 2023 homeowners must replace outdated septic systems with systems including nutrient-reducing technology if their residence is in the designated nitrogen sensitive area (310 CMR 15.000: Title 5 - The State Environmental Code, Title 5: Standard Requirements for the Siting, Construction, Inspection, Upgrade and Expansion of On-Site Sewage Treatment and Disposal Systems and for the Transport and Disposal of Septage, 2023). This area consists of a large portion of Barnstable County, mostly along the south shore from the Cape Cod Canal to Chatham, containing an estimated 86,000 outdated septic systems to be replaced (Understanding MassDEP’s Proposed Nitrogen Reduction Regulatory Changes, 2022). 
Officials recommend installing I/A systems, with advanced technology to prevent excess nitrogen from entering waterways. These I/A systems have shown to be effective in decreasing the nitrogen input to groundwater, and some are specialized to remove high levels of phosphorus as well (Innovative / Alternative (I/A) Septic System, 2025). However, they can be extremely expensive, up to $40,00 for installation, and $2,400 per year for maintenance (Updated Understanding Cesspools, Title 5, and Innovative/Alternative (I/A) Septic Systems, 2023). In 2024, the median household income was $95,241, and the cost of living was higher than the average for the US (Barnstable County, Massachusetts, 2024). 

[bookmark: _w38wscua25z0]Pre-Existing Framework
To help with costs of updated septic system installation and repairs, Barnstable County Regional Government introduced a program called Aquifund, offering loans to homeowners with varying interest rates. The loans can be used to install new septic systems, update pre-existing systems, or connect homes to new municipal sewage systems. While these loans are helpful for residents, the criteria for applicants is limited, with low interest rates restricted to single-family homes with year round occupancy. The loans also cannot be used for regular maintenance and are only applicable to installations and repairs. Officials have found that progress on connecting homes to the sewer systems is slow going, citing costs of services and lack of availability of installation specialists as the two major factors to this (Wood, 2026). 
To supplement costs not covered by Aquifund, individual towns have begun implementing programs to give out small loans to homeowners, funded by reallocating tax dollars. Wellfleet, a town near Provincetown, is offering grants up to $12,500 to make up the difference left from Aquifund. While this is great news for the people of Wellfleet, not all Cape Cod towns are able to provide this service. Aquifund is a great resource for Cape Cod residents, but the nature of the eligibility requirements means that low income families, that may live in double-resident homes or don’t have funds to spare for maintenance, are left out. Residents also struggle with the lack of companies working with Aquifund, finding themselves hard-pressed to set up the installation in the face of long wait times and unavailability. 
[bookmark: _4gqksrmlk3g5]Grants to Supplement Aquifund Loans
By adding to the pre-existing framework of Aquifund funding, Cape Cod residents would be able to achieve better environmental and physical health, without the financial burden. To make improvements to the program, we can look to other states’ solutions. Suffolk County, New York provides grants up to $25,000 for installation of I/A systems under the Septic Improvement Program (SIP). This funding comes from the Environmental Facilities Corporation, New York State grants, and taxes paid by homeowners. Local legislators advocated for increased funding from the state to focus on Suffolk County septic upgrades, as they were facing similar challenges as residents on Cape Cod: increased eutrophication, unsafe drinking water, and the degradation of keystone species. Alongside providing more funding, the SIP is more accessible to homeowners. Properties that are considered multi-family are candidates for the grant program, and homeowners are provided with a pre-approved list of certified installation companies and individuals. This information streamlines the process of replacement, and cuts down on time spent searching for an installer. 
Maine offers the Small Community Grant Program (SCG) to help control water pollution through providing funding to municipalities. While individuals are not able to apply, their municipalities may apply on their behalf. The SCG Program provides assistance in another area of septic tank replacement: design and correlated construction. Rather than only directly funding the replacement, SCG funds expenses that may not be considered, including system design, external plumbing, connecting new systems to existing infrastructure, and advertising efforts for any other funding sourcers. This approach ensures that homeowners will be able afford all costs that come with septic system replacement. 
From these programs, we can learn how to better Aquifund. Officials share that the program lacks support due to unavailability of septic tank installation professionals and costs that are still too high with the loans granted. In changing from a loan system to a mixed system of loans and grants, the program would be able to support more homeowners, especially those who are unable to repay a loan with costs up to $20,000. Expanding the program to include multi-family homes and part-time residences would also benefit the community, particularly those who struggle the most with affording the cost of septic system care. With the population of Cape Cod almost doubling in the summer season, it is unreasonable to ignore seasonal homes due to their volume. Similarly, opening up funding for operations besides replacement, such as maintenance and inspections, ensures that septic systems are getting the attention they require to ensure the protection of the watershed and coastal ecosystems. 
[bookmark: _GoBack]By expanding the Aquifund program, we can ensure that community health in Barnstable County is protected. Recent funding increases allow room for grants to replace loans for eligible applicants, and broaden the uses of the funding. An expansion of applications will also appeal to septic system management companies, who would be given more opportunity to grow their businesses. With these possible expansions, nitrogen deposition in Cape Cod waterways and groundwater would greatly decrease, helping diminish the effects on local ecosystems. While excess nitrogen remains in waterways for multiple years after it enters them, reducing the input will help decrease eutrophication and the dangers of unsafe drinking water for residents. 
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