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Purpose & Objectives

" Develop a SWAT+ modeling framework to evaluate the effectiveness of
existing Gl in the Bronx River watershed for mitigating hydrologic and
qualitative impacts to sediment and nutrient transport during storm events

" Develop hypothetical scenarios to study where additional Gl may be
beneficial

" Apply lessons learned from Bronx River SWAT+ simulation to provide a
more generalized assessment of the effects and benefits of Gl in the
Harlem River watershed.
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History of development of
the Bronx River

" Indigenous Americans lived along this part of
eastern NY.

= Within the first European settlement, there
was a watermill in 1666.

" By the 1840s, railroad construction turned
the area into an industrial corridor.

" By 1895, Bronx River was "promiscuous dumping grounds for refuse of all kinds."

" Westchester County built the Bronx River Valley Sewer in 1909. <l
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Boys fishing in the Bronx River. Bronx, N.Y.. 1899,
".é USGS New York Historical Society | Digital Collections (nyhistory.org)



https://digitalcollections.nyhistory.org/islandora/object/nyhs%3A18270
https://digitalcollections.nyhistory.org/islandora/object/nyhs%3A18270
https://www.bronx-river.com/history

History of development of
the Bronx River

1917 - Kensico Dam was completed.
® Provides 30 billion gallons of drinking water to NYC

1925 - Bronx River Parkway - America’s first public automoblle
parkway - was completed. g
1974 - The Bronx River Restoration Project was formed. *~ |
1997 - The National Guard was brought in to remove vehlcles
from the Bronx River. b =" ]
2010 - NYCDERP released the NYC Green Infrastructure Plan:. -4
" Requires Runoff from 10% of impervious surfaces in,, ~ / =
combined sewer watersheds through detentionand  *°
infiltration source controls to be managed over 20 years

2 USGS



1970s Bronx River Restoration

Historical photos - B_ro _



https://bronxriver.org/resource/historical-photos

Bronx River Watershed

Green Infrastructure

" New York City Department of Environmental
Protection Green Infrastructure

® Gl has been around (planned) since 2010

el NS 20 ¢ Bronx River
Harlem River _Watershed

atershed,/
= The Bronx River watershed has 500+ b 47
constructed Gl

" Majority of Gl are infiltration basins (concrete
tops), bioswales, and rain gardens

Green Infrastructure within Brenx and Harlem River watersheds
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Green infrastructure
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~ Green Infrastructure FREQUENCY
_ Blue Roof
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Combined Blue/Green Roof
Detention System
Detention System (Connected to Sewer)
~ [Drywell
Engineered Soil Tree Pit
Green Roof 143,834
Multiple GI Components 28,754
Permeable Pavers 27,209
Porous Asphalt 14,010
Porous Concrete 6,816
Rain Garden 35,127
Rainwater Harvesting 64
Rooftop Farm 13,645
ROW Infiltration Basin with Combination of
“/Concrete and Grass Top 1,435
ROW Infiltration Basin with Concrete Top 25,770
ROW Infiltration Basin with Grass Top 6,097
ROW Median 107
ROW Porous Concrete 25,360
ROW Structural Soil 38
ROW Subsurface Pipe/Broken Stone 43
Right of Way Bioswale 44,973
Right of Way Enhanced Bioretention 34
; o | % i g Right of Way Greenstrip 1,563
RV S Ely e £ Right of Way Rain Garden 1,555
‘si!g\\ T e ; k ; Right of Way Stormwater Greenstreet 10,435
3 \ Subsurface Detention System 15,260
{ Subsurface Pipe 436
Subsurface Pipe/Broken Stone 4,446
Subsurface Storage 24,110
Synthetic Turf Field Storage Layer 144,288
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Stream bottoms and sides have different
NEICHELS

Physical
Condition

New York City
Department of Environmental Protection

[Bronx River Waterbody/Watershed Facility Plan

Bronx River Existing Shoreline




Select Modeling Input Data

Climate (Precipitation, Temperature, Relative Humidity, NOAA National Centers for Environmental Information
Wind Speed) (https://www.ncei.noaa.gov/)

Combined sewer operations and overflows (CSO)
Concentrated animal feeding operations (CAFO)
Wastewater facility locations and effluent flow and loads
Water use

NYSDEC

1-meter DEMs from: FEMA, 2019; USGS, 2020
Elevation data** (https://gis.ny.gov/elevation/)
MapPLUTO
Westchester County GIS

Land cover data (based on tax parcels)

Septic Westchester County Septic Pump Out layers 2018-2022
Soils Soil Survey Geographic Database (SSURGO)

Streams National Hydrography Dataset Plus

Streambed material NYCDEP

Streamflow/peak flow USGS NWIS
Road Lines TIGER/Line Shapefiles (census.gov)

U.S. Fish and Wildlife Service National Wetlands Inventory
Wetlands/ponds (https://www.fws.gov/wetlands/)



https://www.ncei.noaa.gov/
https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.html
https://www.fws.gov/wetlands/
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Select Modeling WQ Input Data Needs

Nutrient Sources

" Atmospheric Deposition

= Confined Animal Feeding Operation (CAFO) [

" Combined Sewer Overflows (CSOs)

" Municipal Separate Storm Sewer System
(MS4s)

" Fertilizer inputs
" Septic Systems

ZUSGS
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Modeling Q Calibration Data
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https://waterdata.usgs.gov/nwis/dv?cb_00060=on&format=gif_default&site_no=01302000&legacy=&referred_module=sw&period=&begin_date=2006-08-05&end_date=2024-05-21
https://waterdata.usgs.gov/nwis/dv?cb_00060=on&format=gif_default&site_no=01302000&legacy=&referred_module=sw&period=&begin_date=2006-08-05&end_date=2024-05-21
https://waterdata.usgs.gov/nwis/inventory?site_no=01302020&agency_cd=USGS
https://waterdata.usgs.gov/nwis/inventory?site_no=01302020&agency_cd=USGS

Anticipated Q Calibration Issues

Heights

Van Cortlandt
Park

EXPLANATION

" Will need to estimate wet and dry weather flow b

NYCoutfalls_Bronx

Norwood

® CSOs are all downstream of 01302020 s ¢ e o e
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Calibration issues

" Multiple ungaged outflows (277) above
01302020
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Model building: Subbasin delineation

" Challenge: adequate subbasin delineation with a 1-m DEM
1. Took 17 hours to delineate subbasins

2. Stream thresh Id_l}w%d to be very small — resulting in lots of streams
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Attempted DEM resolutions

* Ran model at 1m DEM resolution, burned DEM prior to uploading into QSWAT+, and did not
attempt to further burn with QSWAT+ interface.

* Ran model at 1m DEM resolution and did not burn flowlines into DEM prior to QSWAT+
* Burned flowlines using QSWAT+ for both previously listed scenarios.

* For all scenarios, reduced channel and stream cell count/area. Reducing cell count/area

improved continuous flow, but often resulted in too many sub-basins (100+).

* For all scenarios increased stream depth for burning in the QSWAT+ parameters section.

* Ran 10m DEM as above, but still had flat elevation areas missing from subbasin delineation.

* Currently extending and redirecting flowlines to areas w/o subbasins (outside delineation)

ZUSGS
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HRU definition: Urban field-scale resolution?

" Tax parcel data available for
New York State.
" Results in 75,832 HRUs

" Manually manipulated
= | ots of urban open space 2> FRSD
" Included different transportation
types

" included green areas surrounding
roads

ZUSGS
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HRU definition: Urban field-scale resolution?

" Instead of each tax parcel
(building) as an HRU, more
equivalent to a city block

22
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