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Project Overview

Goal: Quantify the performance of agricultural & urban BMPs in the
Chesapeake Bay watershed under current and future climate
scenarios

Tools: APEX for agricultural, SWMM for urban

Output: Pollutant removal efficiencies for different BMPs
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Watershed Settings

* 4regions
* 4land uses

* 4 BMPs (row crops)
* hydrologic regimes in progress

Hydrologic Regimes

* Baseline
* Future1
* Future 2

Physiographic Region (PR)

Ridge &
Valley

Appalachia

Coastal
Plain

Piedmont

Row Hay

LU1
PR1

LU1
PR2

LU1
PR3

LU1
PR4

Land Use (LU)

LU2
PR1

Lu2
PR2

Lu2
PR3

LU2
PR4

LU3
PR1

LU3
PR2

LU3
PR3

LU4
PR4

LU4
PR1

Lu4
PR2

LU4
PR3

Lu4
PR4

Test BMPs

Baseline (no BMP)
Cover crops
Manure
incorporation

No tillage
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Site

Characterization

Model
Calibration

Validation

Future Climate
Simulation

Stakeholder data + literature & census

* Physical characteristics (i.e. slope, soil texture)
e Climate (1990-200 + 5 years spin-up)

* Baseline ag operations (i.e. plant/harvest dates)

* Baseline scenarios implemented for each region + land
use combination
* Modeling BMP scenarios for row crops

* Water balance: baseline APEX compared to CAST
*  BMP Efficiency: APEX BMP removal compared to CBP
values

Total N, Total P, and sediment removal by BMP megie
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Baseline Files

soybeans ﬁ

Physiogra phi; Region (PR)

Appalachia

Coastal
Plain

Piedmont

Row Hay

LU1
PR1

LU1
PR2

LU1
PR3

LU
PR4

Land Use (LU)

LU2
PR1

Lu2
PR2

LU2
PR3

Lu2
PR4

LU3
PR1

LU3
PR2

LU3
PR3

LU4
PR4

L4
PR1

LU4
PR2

LU4
PR3

LU4
PR4
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CBP Suggestion:

Land Use (LU)

Row Crops
(Small Hay Land
Grain)

Row Crops | Row Crops

(Soy) (Corn)

= Ridge & LU1 LU2 LU3 LU4

4 \Valley PR1 PR1 PR1 PR1

(]

3 Appalachia LU1 LU2 LU3 LU4

o PR2 PR2 PR2 PR2

(] Coastal LU1 LU2 LU3 LU4

g‘,o Plain PR3 PR3 PR3 PR3

¥ Piedmont LU1 LU2 LU3 LU4

o PR4 PR4 PR4 PR4
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Water Balance Validation: Appalachia (no BMP)

APEX CAST

Forest 48% 42-59 53% 41-59

Hayland 45% 44-59 41% 41-57
46% 44-59 41% 41-57

CAKKX
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Preliminary Results (Appalachia soy)

Sediment

(t/ha)

TN
(kg/ha)

TP
(kg/ha)

154

1.0+

0.5 4

0.0 1

0.15 4

0.10 4

0.05 4

0.00

Baseline — Manure
(No BMP) Cover Crops Incorporation No-Till
Baseline Baseline Baseline

—— 19.63% removal

—— 2.74% removal

—— 39.71% removal

Baseline
—— 21.04% removal

Baseline
—— 11.81% removal

Baseline
—— 19.17% removal

Baseline

| — 11.14% removal

Baseline
—— 34.98% removal

Baseline
—— 17.84% removal
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Efficiency Validation: Appalachia Soy

n TSS Removal Efficiency (%) TN Removal Efficiency (%) TP Removal Efficiency (%)

Cover 9.6 22-29
Crops

Manure 0 2.7 2.7 8 11.8 3.8 12-24 35 10
Incorporati

on

41 39.7 1.3 10 19.2 92 1727 178 0
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Current Phase

Continued validation
BMP modeling
Post-processing

Next Steps

Removal efficiency analysis
Future weather climate modeling
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