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Ecosystem Service Logic Models (ESLMs) are conceptual models that summarize the effects

of an intervention, such as a habitat restoration project, on the ecological and social systems.
Each model links changes in biophysical systems caused by an intervention to measurable
socioeconomic, human well-being, and ecological outcomes. ESLMs assume that the restoration
is successful and include all potentially significant outcomes for the intervention; not all
outcomes will be relevant to each individual project, depending on location and environmental
conditions.

The direction of an outcome (whether the restoration will have a positive or negative influence)
often depends on the specific situation or is unclear due to multiple links (arrows) leading into
an outcome that may have opposite effects. Thus, language like “increased” or “decreased” is not
included in the models. These models are often used to consider management with or without an
intervention or to compare different interventions.

This context document includes additional information about the restoration approach and
details about some of the relationships in the adding green infrastructure components to
stormwater management system ESLM. It also includes a list of the references used to develop the
ESLM and names of experts with whom we spoke to refine the model.

Green Infrastructure for Stormwater Management Description and Use in the
Gulf of Mexico

Green infrastructure for stormwater management includes a variety of methods designed to
slow or retain precipitation where it falls, rather than collecting precipitation and directing it
to a centralized pond or treatment system. Green infrastructure for stormwater management
includes bioswales, rain gardens, permeable pavements, green roofs, and engineered wetlands;
there is currently a lack of consistent terminology and definitions among green infrastructure
practitioners and researchers (Prudencio and Null 2018).

Various types of green infrastructure are being used throughout the Gulf of Mexico to manage
stormwater runoff. For example, pervious pavement (Circle B Bar Reserve Environmental
Educational Center, FL), engineered wetlands (Alligator Creek Stormwater Treatment Trains,
FL and Powell Creek Filter Marsh, FL). Usually, green infrastructure is installed in places where
stormwater is currently managed with gray infrastructure; therefore, the green infrastructure
components complement the existing stormwater system. Green infrastructure is very effective
at improving water quality relative to gray infrastructure used in traditional stormwater
management, and it can also reduce runoff rates. It is common for multiple types of green
infrastructure to be used in combination, based on engineering design for the specific area of
implementation. Based on the RESTORE initial funded priorities list and proposed RESTORE
projects, most stormwater-oriented projects proposed through the RESTORE process have used
gray, not green, infrastructure for stormwater management.



External Factors That Influence Restoration Success

Green infrastructure exists within a larger context of development and any existing stormwater
infrastructure. The ability of green infrastructure to improve water quality and reduce

runoff rates depends on how the rest of the system is functioning and where the new green
infrastructure is located within the system. It is generally more effective (and more cost-effective)
to incorporate green infrastructure as part of new low-impact development than to retrofit
existing development with green infrastructure.

Model Notes and Clarifications

Technique-Specific Effects on Water Quality: There is a lack of quantitative research comparing
the effectiveness of different types of green infrastructure in improving water quality. A

recent study summarized the water contaminants that can be best targeted by various types

of stormwater infrastructure, including some green infrastructure types, based on a literature
review (McFarland et al. 2019). For example, constructed wetlands are very effective in removing
natural and synthetic organics, nutrients, heavy metals, and sediment; rain gardens and green
roofs are very effective at removing nutrients and sediment; and permeable pavement is very
effective at removing sediment. None of the green infrastructure methods is very effective

at removing pathogens or pharmaceutical and personal care products (PPCPs), but some are
moderately effective (constructed wetlands for pathogens and constructed wetlands, bioswales,
rain gardens, and green roofs for PPCPs).

Effects on Existing Gray Stormwater Infrastructure: When green infrastructure reduces the
amount of water entering the gray stormwater system, it can reduce the necessary capacity of
the gray infrastructure system, potentially saving the community on upgrades. This is especially
important in communities with combined sewer stormwater systems, since less stormwater
entering these systems means a lower chance of overflows that release raw sewage, but it does not
appear that any Gulf coast communities have combined sewer stormwater systems.

Drinking Water Quality and Treatment: Drinking water treatment costs are partly dependent
on the initial quality of the water being treated; excess sediment, algal biomass, or algal toxins
can require more intensive or different types of treatment. The effect of green stormwater
infrastructure on drinking water quality and treatment is location-dependent; when green
infrastructure is in a drinking water source watershed, it has the potential to improve initial
drinking water quality and influence treatment costs, especially if the pre-project quality of the
drinking water source is not ideal.

Air Quality and Carbon Storage Effects: These effects are not included in the ESLM

because they depend on relatively large areas of trees to capture air pollutants and sequester
carbon (Demuzere et al. 2014). While urban forests are sometimes included in lists of green
infrastructure, large areas of trees are not generally used for targeted stormwater management.

Aesthetics: The aesthetic quality of green infrastructure can enhance property values, contribute
to a sense of place and connection to the community, and create an environment more conducive
to spending time outside. These effects are particularly important in impoverished areas, which



tend to lack green spaces (Dunn 2010). Therefore, the location of green infrastructure projects
should be considered through an equity lens.

Nutrition for Communities: This as an expected socioeconomic outcome of restoration projects
can come from two sources: changes in fish and shellfish harvesting, and changes in land-based

hunting on restoration areas. For this model, the source of nutrition is mainly from changes in
fish and shellfish harvesting.
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