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ABSTRACT RESEARCH QUESTIONS — % STUDY AREA & NPT I |

Bioretention is one of the most frequently used Best Management 1.How much runoff does the study site
Practices (BMPs) to address stormwater runoff in urbanized watersheds.

Rhodes Drive, in Chambersburg Borough, Franklin County, Pennsylvania is
the proposed location of a bioretention facility, which will disconnect the
direct delivery of stormwater from Rhodes Drive and the surrounding area
to Falling Spring Creek, and provide stormwater management prior to alter that?

being discharged. Data gathered from the Borough including a field report | | 2. What percentage of total runoff volume

on soil properties, the project plan created by ARRO Consulting, Inc., will be captured and infiltrated by the

contributing basin topography, as well as storm sewer maps were utilized bioretention basin across a range of
using ArcMap and TR-55 software. The infiltration rate at three study sites

within the future bioretention basin site was measured using a double-
ring infiltrometer, and averaged to result in one average rate for the basin.
TR-55 stormwater modeling software was applied to estimate runoff
volume and peak rate of discharge. The efficiency of the basin in regards
to the volume of runoff expected was analyzed based off of percent | Basin soil profil
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Chambersburg, Pennsylvania is characterized by:

* Limestone geology and Karst topography

* Highly urbanized land uses / high percentage of
— impervious surfaces

s Large variability in soil profile
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MODELING METHODS FIELD METHODS

infiltration vs. overflow across a range of design storm events. Results of i TR-55 stormwater modeling procedures were Three 48 inch test pits were dug and equilibrium saturated infiltration

the study included 57 to 99 percent of runoff volume being infiltrated by B _ G HE i applied to estimate stormwater runoff volumes rate was measured in each with a Turf-Tec double-ring infiltrometer at

the basin over a range of design 24-hour storm events, which would have | | s it k' and analyzed with project design/dimensions to the base of each pit

otherwise been delivered directly to Falling Spring Creek. Such results et e teE [t determine the volumetric function of the basin Final infiltration rate was calculated by determining the mean rate for

indicate the successful effects the bioretention basin will have on the SR ” _& L Rhodes Drive Field report was used to the inner ring over the final 30 minutes of the test for each pit.

Falling Spring Creek sub-watershed. T L e R e characterize soil properties at the study site Three rates were then averaged to get a mean infiltration rate for the
S W o Rhodes Drive Bioretention BMP Plan was used to entire bioretention basin

interpret the design and dimensional details

Contributing basin contour information was used

to create a contributing watershed boundary map

which was field checked to confirm accuracy

Average curve number (CN) was calculated based

on NRCS runoff CN values for urban land use " — ‘

Calculations were made using the TR-55 curve N T - R e i Torg

number method for 1-, 2-, 5-, 10-, 25-, 50-, and | TeR 3. o —— | Test Pit One

100-year, 24-hour storm events - ~ L R M ..

Runoff volume, total infiltration, excess, storage s T Sl ' = TR

volume, and overflow quantities were computed

and input into an hourly water budget for each

O A e o o i storm event to determine the functionality of the

2. AMENDED SOILS TO CONSIST OF 5 TO 10% COMPOST WITH
90-90% TOPSOIL.

3. THE EAST AND WEST ENDS OF THE BMP TO BE ENCLOSED BY .
STANDARD STRAIGHT CURB EXTENDING 97 ABOVE THE RIVER a SI n
ROCK.
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BIORETENTION AND INFILTRATION BACKGROUND Test Pit 3- 4.55 in/hr Aren: 310 acre
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Urbanization leads to an increase in impervious land cover which typically Basin Average: 3.48 in/hr (1253 ft3/hr)
slows rainfall infiltration, altering site hydrology, and degrades water quantity
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Vegetation is selected for design and efficiency (Bohnert et al. 1995) result in the infiltration of 57 to 99 percent of the total coefficient {n): 0.011 ; f}gt;;g*g%;ii%i{%ﬁ{%%%;E‘EE%:?EE;{Eﬁ:gzgiijy;:z ;yforSma“Watersheds
Filtrate, absorb, and treat pollutants biologically (Davis et al. 2009) runoff volume generated; depending on the storms’ 1-year 2-year 5-year 10-year 25-year 50-year 100-year o rcs U g InErnoUF SE. Documentlstelprdb1044171 .

50 percent reduction of total suspended solids (Birch et al. 2005) magnitude and frequency

High ratio of inflow vs outflow (Hunt et al. 2006)
Delay and reduce peak flows, and decrease runoff volume (Li et al. 2009)

Water volume (ft3)
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