
Green or Gray? Choosing to Preserve Water Quality
Faced with the potential of a large expense related to water quality, the Portland (Maine) Water District
performed a thorough analysis of their options. Their choice came down to making an investment in
conservation or concrete.
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Portland's water supply

Maine’s Crooked River flows into Sebago Lake, the drinking water source for 52,000 household water

customers who live in or near Portland, Maine. The lake is an ideal water supply—deep, cold, low in nutrients,

and fed by mostly forested land in the Crooked River watershed. For as long as water from the lake meets strict

quality standards, the U.S. Environmental Protection Agency has granted the Portland Water District a filtration

avoidance waiver under the Safe Drinking Water Act, allowing it to avoid the cost of a built filtration plant.

In recent years, a confluence of several environmental changes has become a concern for the lake’s water

quality. For example, the U.S. Forest Service determined that development pressure is putting some areas of

the Sebago Lake watershed at high risk of forest conversion: coupled with unsustainable land use practices,

conversion is a major threat to water quality.  Upstream development, deforestation, and population growth in

the area can all reduce water quality. And each factor is complicated by climate-related changes in

precipitation and temperature patterns, including increased frequency of extreme precipitation events.

Community members were concerned that continuing changes could jeopardize the filtration waiver and force

the Portland Water District to install a conventional filtration system—the level of concern reflected the

estimated $100–150 million cost for the system. In response to the risk of incurring this expense, the

community actively investigated alternatives that could minimize the chance of losing their filtration waiver or

otherwise reduce their costs for water treatment.

To get a sense of economic trade-offs involved in the decision, and to identify data gaps and parameters that

would need to be addressed for a more complete analysis, a collaborative group applied their expertise to

complete the Green-Gray Analysis.
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Trees marked for removal. As an area's population grows, forested areas may see

increased development pressure. 

Green-Gray Analysis 

The analysis compared the

costs and benefits for two

approaches to protect the

water supply: natural (green)

infrastructure and built (gray)

infrastructure.  Specifically, the

method compared the cost of a

new filtration plant with a 20-

year investment in five forest-

based natural infrastructure

elements that would help retain

the existing high-quality waters

of the Sebago Lake Watershed.

The elements included riparian

buffers, upgrades to culverts with a risk of failure in severe storm events, sustainability certification of future

timber harvests, reforestation in riparian zones, and conservation easements.

Given the uncertainty associated with the lack of underlying biophysical modeling, the method tested various

scenarios under different assumptions regarding the efficacy of the natural infrastructure measures. The

method also considered various cost estimates for initial and annual costs of the alternative investment

portfolios.

The bottom-line finding

In the expected or baseline scenario, findings indicated the natural infrastructure option could realize savings of

$12 million over 20 years—a result that didn't include the potential public benefits from increased carbon

sequestration and enhanced Atlantic salmon habitat.

Under an optimistic scenario, the natural infrastructure option would generate savings of up to $110 million.

Under the least optimistic scenario—which assumes lower-bound cost estimates for the membrane filtration

system, high use of costly conservation easements, and residual risk of waiver loss of 25 percent—the natural

infrastructure option would represent a cost increase of up to 46 percent. Even with these pessimistic

2

https://toolkit.climate.gov/image/1857
https://toolkit.climate.gov/image/1857


Preliminary results of the Green-Gray Analysis for two scenarios for Portland, Maine,

indicated potential savings of $12 to $111 million by investing in green infrastructure

rather than a membrane filtration system. Click for a larger view.

assumptions, results indicated

the natural option would be

economically superior when

considering the full range of

ancillary benefits.

Based on a combination of

empirical data on the ground

and calibrated non-market

benefits transferred from other

settings, non-market benefits

from carbon sequestration and

enhanced Atlantic salmon

habitat alone were estimated at

$72 to $125 million over a 20-

year time frame.

In 2013, based on the results of

the assessment, the Portland

Water District made the

decision to invest in natural

infrastructure to secure clean

water in Sebago Lake. In order

to accelerate land protection in

the region, the utility pays up to

25 percent of the costs of conservation easement purchases. In 2014, execution of this policy amounted to

$26,000, the utility’s largest conservation investment to date.

Conclusions

The Green-Gray Analysis enabled decision makers at Portland Water District to compare projected financial

and ecological costs for water treatment. As a result of the analysis, the utility integrated natural infrastructure

into their water resource management efforts in ways that enhance their resilience to climate change, keep

costs down, and provide co-benefits for communities and the environment. In recognizing that an integrated

approach to securing clean drinking water and other watershed services is cost-effective and made sense
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ecologically, the Portland Water District made strides toward ensuring resiliency, sustainability, and water

security for the region.
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Green-Gray Analysis (GGA) ›

Steps to Resilience
This content supports the highlighted step.

Hazards

Water Quality ›

Assets

Water Infrastructure – Wastewater ›

Water Infrastructure – Drinking Water ›

Tools

Take Action

Prioritize & Plan

Investigate Options

Assess Vulnerability & Risk

Understand Exposure

Get Started
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Additional Resources

Natural Infrastructure: Investing in Forested Landscapes for Source Water Protection in the United States ›

Green Infrastructure: Guide for Water Management ›

Green versus Gray: Nature’s Solutions to Infrastructure Demands ›

Partners

World Resources Institute ›

Portland (Maine) Water District ›

U.S. Forest Service ›

University of Massachusetts ›

Manomet Center for Conservation Sciences ›

https://www.wri.org/publication/natural-infrastructure
https://www.wri.org/publication/natural-infrastructure
http://web.unep.org/ecosystems/resources/publications/green-infrastructure-guide-water-management
http://web.unep.org/ecosystems/resources/publications/green-infrastructure-guide-water-management
http://www.thesolutionsjournal.org/node/1241
http://www.thesolutionsjournal.org/node/1241
http://www.wri.org/
http://www.wri.org/
https://www.pwd.org/
https://www.pwd.org/
http://www.fs.fed.us/
http://www.fs.fed.us/
http://www.massachusetts.edu/
http://www.massachusetts.edu/
https://www.manomet.org/
https://www.manomet.org/

