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The Economics of Stormwater
Treatment: An Update

ormwater management can bethesinglegreat-
&ﬂ “out-of -pocket” cost that developershaveto

ay to meet local watershed protection require-
ments. Y et, surprisingly, very littleisknown about the
actual cost of constructing stormwater practices. The
last major study on the cost of urban stormwater man-
agement occurred over a decade ago when Wiegand
and hiscolleagues(1986) investigated theconstruction
cost of 65 stormwater management pondsintheWash-
ington metropolitan area.

Since then, developers and watershed managers
alike continue to be keenly interested in questions
about the economics of stormwater practices. For ex-
ample, hasthecost of constructing stormwater manage-
ment facilitiesincreased over thelast decade?If so, by
how much?Towhat extent havenew designand permit-
ting requirements pushed up these costs? How much
doesit cost to build sand filters, bioretention areas or
stormwater wetlands and other practices that were
unheard of a dozen years ago? Are they cheaper to
construct than ponds? What share of total stormwater
management costs are due to water quality require-
ments as opposed to stormwater detention for peak
dischargecontrol?Do stormwater practicesstill exhibit
economiesof scale, i.e., isit still cheaper to construct a
singlelargestormwater practicethanaseriesof smaller
ones to serve the same drainage area?

To address these questions, the Center undertook
asecond study in 1996 to update design and construc-
tion cost datafor urban stormwater practices. The cost
survey included 73 stormwater practices in the Mid-
Atlantic area for which bond estimates, engineering
estimatesand actual construction contractswereavail-
able. Themajor stormwater practicesthat wereanalyzed
included 41 pond systems (18 dry extended detention
ponds and 20 wet extended detention and wet ponds
and three wetlands); 11 bioretention areas, 11 sand
filtersand fiveinfiltration trenches. Cost estimatesfor
thepracticeswereobtained from 14 privateengineering
firms and public agencies operating in Maryland and
Virginia. Consequently, the popul ation of stormwater
practices that were sampled spanned a wide range of
local design criteriaand stormwater permittingrequire-
ments. In addition, the Center reviewed each stormwa-
ter practicedesignto determinewatershed area, imper-
vious cover, water quality storage volume and storm-
water detention storage. Not all cost estimates were

complete. Inparticular, specific costinformationfor con-
trol structures, landscaping, and erosion and sediment
control (ESC) werefrequently missing. Thesegapswere
filled by using“ unit rates’ for each construction compo-
nent developed from a survey of typical design and
construction costsin the region. Unit rates for the basic
component costs involved in stormwater practice con-
struction are compared in Table 1.

The adjusted stormwater practice cost database was
then statistically analyzed to examine the relationship
between storage volumes (stormwater quality and quan-
tity) and base construction cost (i.e., excavation and
grading, ESC, and control structure costs) first estab-
lished in the earlier Wiegand study. In general, the new
study confirmed that stormwater storage volume was a
reasonably strong indicator of construction cost for
urban stormwater practices.

The new cost study found a strong relationship
between pond storage volume and total construction
cost of 41 stormwater ponds(seeFigurel). Theequation
describing therel ationship had about the same slopeand
correlation coefficient as the 1986 pond cost equation
(Table 2). The two cost equations are graphically com-
paredinFigure2. Fromthisanalysis, itisevident that the
cost of providing a cubic foot of pond storage has
climbed by 75% over the last decade. When inflationis
factored out, the real cost increase is much smaller—
about 30%. The higher cost is attributed to the adoption
of enhanced pond design criteria, particularly those that
have specifiedlonger-lived but morecostly construction
materials (e.g., concretevs. corrugated metal pipes).

In general, about a third of every dollar spent on
stormwater pond construction was devoted to water
quality control, withtheremainder spent onflood control

Table 1: Comparison of Basic Component

Cost of Stormwater Practice Construction

Basic Components

of Construction Costs Ponds Sand Filters | Bioretention
Excavation/Grading 48 % 21% 25%
Control Structure 36 68 50
Appurtenances 16 11 252

2 includes landscaping costs
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