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St. Peters, Missouri, Invests in Nature to Manage Stormwater
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Population 56,971 (U.S. Census, 2016)
(Metropolitan
Region)

Area (Metropolitan
Region)

57.93 kmz2 (U.S. Census, 2016)

Income per capita US$56,180 (World Bank, 2017)

Dfa —Cold, without dry season, hot
summer (Peel et al., 2007)

Climate zone

The majority of North American engineered infrastructure
faces a backlog of overdue maintenance, pressing needs for
modernization and growth-driven expansion, and cost con-
straints. The 2013 American Society of Civil Engineer report
card rates U.S. infrastructure only a D+ overall (American
Society of Civil Engineers, 2015). The situation is similar in
Canada, where the Federation of Canadian Municipalities has
pointed to a chronic infrastructure “funding crunch” (FCM,
2006). This raises vital questions about the extent to which
municipalities can meet additional infrastructural and financial
burdens imposed by climate change impacts such as increased
frequency and intensity in rainfall, increased flood risks, and
earlier snowpack melt.

Investment in local nature preservation, restoration, and
enhancement can provide a cost-effective approach to increase
community resilience to these and other climate impacts.
Municipal services such as stormwater management and clean
water supply are typically provided through engineered assets
such as stormwater systems and water purification facilities or
through “green infrastructure” such as engineered bioswales and
raingardens.

However, some pioneering municipalities are investing in
natural systems such as their local streams, rivers, wetlands, and
aquifers to provide these services, in part or whole, and integrat-
ing management of these “natural assets” into an overall storm-
water management strategy.

The City of St. Peters, in St. Charles County, Missouri, is
one municipality that is using this approach. Their initiative is
at an early stage but already merits attention as a cost-effective
model for municipal infrastructure. Although designed to meet

U.S. Environmental Protection Agency (EPA) stormwater qual-
ity guidelines, St. Peters’ approach is readily transferable to and
relevant for urban climate change adaptation strategies. The EPA
notes that precipitation in the U.S. Midwest is likely to become
more intense (UCS, 2009), which could increase flood risks and
reduce summer water availability (EPA, 2015). St. Peters’ staff
report changes in rainfall patterns, including an increased
frequency and intensity of rainfall, and anomalies such the city
receiving 50% of its average annual rainfall in May and June of
2015 alone.

St. Peters has a population of nearly 55,000 people and an
enviable quality of life, with 25 parks, more than 30 kilometers
of hiking trails and 9 out of every 10 residents living within
1.5 kilometers of a park. However, St. Peters has faced chal-
lenges in maintaining its built infrastructure. Since the economic
downturn in 2007, for example, the city has lost US$2 million
in property tax revenue. Meanwhile, acute flooding resulted in
stormwater quality that fell short of state and federal stan-
dards. This left the city with the daunting challenge of paying
for an estimated US$119 million in stormwater upgrades with an
annual budget for this purpose of only US$600,000.

St. Peters explored options for a comprehensive stormwater
management system to improve water quality and alleviate flood-
ing. The potential to improve and maintain existing natural systems
as a key component of this approach emerged for fourreasons:

1. St. Peters has a municipal separate storm sewer system
(MS4), a system which discharges untreated stormwater run-
off into local water bodies. This required a permit from the
EPA. The EPA encourages approaches that emulate natural
systems by reintegrating rainwater into the natural water
cycle (EPA, 2009)- although there is no specific state or fed-
eral requirement to protect existing natural systems.

2. St. Petersrecognized the capital and operating savings involved
in preserving, enhancing, or restoring existing natural systems
rather than building new engineered or “green” infrastructure.

3. Many of the natural systems in the St. Peters drainage basins
are on private land. Preserving these requires only that the
city secure maintenance easements from landowners, a more
cost-effective approach than securing easements for capital
projects on private lands or purchasing the land. Public main-
tenance easements also removed a burden from landowners
and community associations, if they were previously main-
taining these areas.

4. St. Peters places a high value on its natural spaces and rec-
reational areas. This gave the city a logical starting point for
preserving existing natural assets and an approach that was
consistent with community values related to parks and nature.
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The St. Peters” asset management plan conducted a condition
assessment of the city’s approximately 75 kilometers of stream
corridors, including the streams themselves and engineered
detention and retention basins (Smith, 2015). The assessment
gave the city its first comprehensive understanding of the role
of natural systems in the city’s stormwater management and of
the interaction between natural systems and the city’s engineered
assets in the management of stormwater.

The assessment demonstrated that about 1% of the natural
systems were in intact condition, about 14% could be easily
restored to a similar state, and about 85% were severely degraded
and would require major interventions to remove invasive
plants, replant native species, change the tree canopy, and sta-
bilize banks. This understanding allowed St. Peters to establish
management priorities. For example, the city was able to empha-
size the monitoring of intact natural systems to prevent degrada-

Case Study 8.C Figure 1 Spencer Creekin St. Peters. Acondition assessment of approximately 75 km of stream comidors gave the city its first comprehensive
understanding of the role of natural systemsin the city’s stormwater management and of the interaction between natural systemsand the city’s engineered assetsin the

management of stormwater.
Source: City of St. Peters

tion and therefore future costs; intervene quickly in the natural
systems that could be easily restored to avoid further deterio-
ration and associated costs; and address any health, safety, and
property issues in the most degraded areas. The assessment also
gave St. Peters baseline data against which to monitor ecosystem
changes and the effectiveness of its efforts.

The assessment also created a foundation for outreach and
awareness efforts that resulted in a 72% public approval vote in
August 2012 in favor of the “Proposition P” sales tax increase
(City of St Peters, 2015). Proposition P funding has enabled St.
Peters to undertake capital and maintenance projects worth
US$9.4 million to prevent stormwater pollution and erosion of

creek banks, maintain detention basins, and improve other nat-
ural areas. The goal of the stream stabilization and basin retro-
fit projects is to mimic nature and use native plantings to filter
stormwater and remove pollutants (City of St Peters, 2013) The
projects thus far blur the distinction between “engineered” and
“natural” systems because many of the latter have been altered
or engineered to varying degrees. Nevertheless, they suggest that
there are measurable benefits to the City of St. Peters in under-
standing, managing, and/or restoring existing natural systems
and allowing them to function, to the greatest extent, as nature
intended rather than focusing strictly or primarily on either engi-
neered “gray” assets such as stormwater channels or engineered
“green” assets such as bioswales and raingardens.
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Case Study 8.C Figure 2 Resultsof the St. Peters’ stream assessment
classification. Types1 and 2 were designated as preservation projects. Types3 and 4
were designated as restoration projects.

Source: City of St. Peters

A comparable example is from the Town of Gibsons, just
north of Vancouver, British Columbia. Gibsons has committed
to manage and maintain its natural assets (such as green space,
forests, topsoil, aquifers and creeks) in the same manner as its
storm sewers, roads, and other traditional engineered assets.
Their strategy focuses on identifying existing natural assets that
provide municipal services, including services related to cli-
mate change adaptation; measuring the value of the municipal
services provided by these assets; and making this information
operational by integrating it into municipal asset management
through governance system changes (Brooke, 2015). The assets
under consideration include forested headwaters that convey
stormwater, an aquifer, and the ocean foreshore. As with St.
Peters, the town of Gibsons faces climate change impacts. These
include sea level rise, increased precipitation, and earlier snow-
pack melt (Vadeboncoeur and Matthews, 2014). Evidence from
Gibsons shows that preserving natural assets provides the town
with equivalent municipal services to engineered assets at a sub-
stantially lower cost and suggests that protecting existing natu-
ral systems can increase the town’s resilience to climate change
impacts (Town of Gibsons, 2014).

In conclusion, while the evidence base is currently limited, it
suggests that the assessment and management of existing natural
systems as part of an overall asset management strategy can save
capital and operating costs and increase municipal resilience to
current funding and infrastructural pressures as well as addi-
tional ones anticipated as a result of climate change.
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