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Updates on current Southeast SPARROW

models
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SPARROW Modeling Process
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SPARROW and the National Water Quality

Assessment Program (NAWQA)

NAWOQA provides an
understanding of water-
quality conditions and how
those conditions may vary
locally, regionally, and
nationally

Cycle Il NAWQA

SPARROW used to assess nutrient
condition in 6 regions across the US for
the base year 2002 — RF1 and NHD

Cycle Il NAWQA

SPARROW used to assess nutrient
condition for 5 regions, base year 2012
—NHD
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NAWQA Cycle 3 SPARROW Modeling

What should be the scope of our work?
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Southeast SPARROW Model
Online Decision Support System

SPARROW Dedision Support System MRB02
Display Results | Down acking Ch ts Find a reach

Map the model results by reach or catchment.
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http://cida.usgs.gov/sparrow/
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Southeast 2002 SPARROW model
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East Coast SPARROW NHD, 2002
Models for the northeastern

and southeastern regions of Natora Wate Gty Asssnt Prgr
the U_nited States were Simulating Stream Transport of Nutrients in the Easter
recalibrated to achieve a United States; 2002, Using a Spatially-Referenced

hydrographically consistent iz Mot VAL Bl i ly

model with which to

assess nutrient sources and
stream transport and

investigate the effects of
wetlands and

investigate the effects
atmospheric deposition on
nutrient transport.

Update of SPARROW models
to NHD network o L an
Data se ries and Cil’CUIar Scientific Investigations Report 2013-5102

U.S. Department of the Interior
U.S. Geological Survey




East Coast SPARROW NHD, 2002

Estimates of inputs for manure and fertilizer contribution via
atmosphere pathway were included in the model using
results of the Community Multi-Scale Air Quality (CMAQ)
model (Dennis, 2010).

A. Nitrogen
Basin area, Standard Nitrogen source shares (percent of total)
based on  Nitrogen  errorfor S Emissions to atmosphere
Basin name NHDPlus yield nitrogen Point  Ushan A‘:'“'I‘ 3 f“““"" {and subsequent deposition)
network (kgkm¥yr)  yield sources  land e e Po
fertilizer* livestock® wer  Other i Back-
(k) (kg/lem?fyr) plamt industry Vehiole ground
Summary for northeast rezion 447,218 Tal ils 40.9 11.3 24.00.7T 65728 x4 4.2 £.0 11
Basins draining to the 5t. Lawrence Seaway and 142 512 266 106 19.7 215 156713 5244 37 89 103 24
the Gulf of Maine*
Bazsins draming to the Middle Atlantic® 134,470 1,389 364 61.0 106 139035 2516 1.5 32 39 1.2
(Waguort Bay to Maryvland Coastal Bays)
Basins dramning to Chesapeake Bay 170 536 59 304 182 22 410/08 12640 34 44 51 13
Summary for southeast region 761,030 l66 145 .2 18.8 26.01.1 19764 4.9 8.1 §.2 1.5
Bazsins dramming to the South Atlanhe 332,904 260 103 6.9 187 206709 175740 43 6.4 74 1.2
(Albemzarle Sound to Indian Biver)
Basins dramming to the eastern Gulf of Mexico 32 208 433 172 i9 W04 22913 20764 51 93 g4 16
(Charlotte Harbor to Lake Borgne)
Tennesses Fiver Basin 105,918 493 194 39 148 283714 20755 55 T8 8.7 14




Incorporation of wetlands
as explanatory variables

The effects of freshwater
wetlands nutrient transport
were modeled using spatial
data sets of 29 wetland
systems classified by plant
community types. Each
wetland system was further
identified as riparian or non-
riparian based on the
respective presence or
absence of hydrologic
connectivity between the
wetland system and streams
or rivers,

E Northeast and Southeast SPARROW model boundary

\:| State boundary
- Wetlands




Two riparian wetland systems
were associated with an
attenuation of aqueous-
phase delivery of nitrogen
and phosphorus. Both input
variables Atlantic Coastal
Plain Blackwater and Stream
Floodplain Forest and
Southern Piedmont Small
Floodplain and Riparian Forest
reduced stream nitrogen in
the eastern United States and
reduced stream phosphorus
in the southeast.

Wetlands associated with instream removal of N

E Northeast and Southeast SPARROW model boundary
- Wetlands associated with instream attenuation

|:| All wetlands

State boundary




Next steps
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Next steps

Dissemination of new
predictions of nutrient
yield and delivery

44. Contributing watersheds and nutrient yield for Albemarle Sound

(Chowan and Roanoke River Basins)

Nitrogen

Virginia
Beach

Roanoke

Albemarle
Sound

Danville

EXPLANATION
Total phosphorus delivered to coast kg/km2/yr

Total nitrogen delivered to coast kg/km?/yr

Less than 200 Less than 10

201-500 10.1-25

501-1,200 25.1-50
B 1,201-3.300 B 50.1-150

B Greater than 3,300 Il Greater than 150

Drainage area boundary for individual estuary or bay
(®)  Qutlet of lakes greater than 0.5 km2

2 Lakes greater than 5 km?
(See table for name)

Phosphorus

Virginia

Roanoke

Albemarle
Sound

Danyille

75 150 KILOMETERS
|

o—o

Location of study area in Virginia and North Carolina

1
60 120 MILES




NAWQA Cycle 3 SPARROW Modeling

What are our goals / objectives?

Cvycle 3 Issues of Concern (from Advisory Committee and NRC):

1. Contaminants — we contribute minimally
2. Excess nutrients — major contribution
3. Sediment — potentially major contribution

4. Streamflow alteration — potential contribution



NAWQA Cycle 3 SPARROW Modeling

What should be the scope of our work?

Time Frame (Cycle 3 — 2013 to 2022):

1. Regional modeling — 2013 through 2017
2. National modeling — 2018 through 2020

3. Publication and Communication — 2018 through 2022



