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Stormwater Retrofits:
Tools for Watershed Enhancement

quality, and biodiversity within impacted ur-

ban streams and rivers are objectives for water-
shed managers. Stormwater retrofittingisjust oneavail-
ablewatershedrestorationtool . Stormwater retrofitsare
aseries of structural stormwater practices designed to
mitigateerosiveflows, reducepollutantsin stormwater
runoff, and promote conditions for improved aquatic
habitat.

Other watershedrestorationtool sthat restorestream
habitat and stabilize stream banks are necessary and
important for watershed restoration, but without estab-
lishing a stable, predictable hydrol ogic water regime,
thesetool smay not beeffective. Erosiveconditionsand
damaging frequent stormwater flows will remain. To
successfully improveastream’ soverall aguatic health,
stormwater retrofitting isawatershed manager’ s most
reliabletool.

Recent effortsin Maryland haveidentified methods
for locating, designing, and constructing retrofits in
urban watersheds. Scouting for retrofit sitesrequiresa
sound understanding of how, where and which storm-
water practicesareappropriatefor particul ar situations.
This requires an understanding of urban streams, hy-
drology and stream morphology, and an ability to
envisionpossibilitiesfor enhancement. Itisalso helpful
to have an imaginative approach when attempting to
identify appropriatealternatives. Six examplesof urban
retrofitsareidentifiedinTablel. Theseretrofitsmustbe
adopted to varying site-specific conditions but repre-
sent the most common options for urban retrofitting.

Table 1: Retrofit Examples

= Retrofit existing older stormwater manage-
ment facilities (detention ponds)

= Construct new stormwater practices at
upstream end of road culverts

= Construct new stormwater practices at storm
drainage pipe outfalls (end of pipe)

= Construct small instream practices in open
channels

I mproving aquatic habitat, water

= Construct “on-site” measures at the edges of
large parking areas

= Construct new stormwater practices within
highway rights-of-way (cloverleaves)

Stormwater retrofits only emphasize pollutant re-
duction. It should be recognized that quantity fre-
guently creates the most severe urban stream impacts.
Watershed managers should look for opportunities to
combinequantity and quality control stogether instorm-
water retrofits.

Stormwater Retrofit Options

1. Retrofit existing stormwater management facili-
ties

Thisoption involves converting existing detention
facilities(usually dry detention basins) into morefunc-
tional treatment practices. Older basins are usually
modifiedtobecomestormwater wetlandsor wet ponds.
Thisis perhaps the easiest retrofit option since storm-
water isalready managedinadistinctlocationandthere
isalready someresident acceptanceand understanding
of stormwater management. Inaddition, modifying ex-
isting facilities usually involves minimal impacts to
secondary environmental resources (e.g., wetlands,
forest cover, migration barriers, etc.)

Theretrofit process begins with an analysis of the
existing hydraulic characteristicsof thefacility, review-
ing the type of storage originally provided (e.g., two-
year, and 10-year storms), and evaluating whether
available storage exists for additional water quality
treatment. The pond bottom can usually be excavated
to create more permanent pool storage (for pond and
wetland systems), theembankment can beraised, or the
outlet structure modified to obtain additional storage
for extended detention.

Another option is to increase the flowpath from
inflow point todischargepoint by using baffles, earthen
berms or pond micro-topography to improve settling
conditions. Thegoal of thistypeof retrofitistomaintain
the original design purpose of the basin as much as
possible, while providing additional pollutant treat-
ment. A typical retrofit of anexisting detentionbasinis
showninFigurel.

2. Construct new stormwater practices at upstream
end of road culverts

Thisstormwater retrofit optionisinstalled upstream
from existing road culverts by constructing a control
structure and excavating a micro-pool. The control
structure can consist of a gabion or concrete weir
structureor ariser/barrel configuration. Themicro-pool
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